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Abstract 
 
Background: This study explored the metacognitive awareness and emotional resilience levels of children suffering from 
attention deficit hyperactivity disorder (ADHD) (n=60) with typically developing children (n=30).  
Methods: Measures included Metacognitive Awareness Inventory and Resiliency Scales for Children and Adolescents filled 
out by participants, the List of Adverse Life Events, Turgay DSM-IV-Based Disruptive Behavior Disorders Scale, and Revised 
Child Anxiety and Depression Scale—Parent Form filled out by parents.  
Results: Metacognitive awareness and emotional resilience were found to be low in the children with ADHD. Emotional 
resilience increases as metacognitive awareness increases. Metacognitive awareness decreased in the presence of heightened 
ADHD, anxiety, and/or depression symptoms expressed by the parents' questionnaires (p < 0.001, r = −0.438; p < 0.001, r 
= −0.403; and p < 0.001, r = −0.421).  
Conclusions: Findings identified that metacognitive skills and emotional resilience are affected in ADHD.  
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Background 
Attention deficit hyperactivity disorder (ADHD) is 
seen in 12.4% of the children in Turkey according to 
the Turkish nationwide epidemiological data (1). In 
this disorder, a developmental immaturity resulting in 
a deficiency of executive functions is typical. In addi-
tion, the development of metacognitive skills, which 
is evaluated as one of the executive functions, is neg-
atively affected (2,3). Metacognition is expressed as a 
high-level cognitive component that enables an indi-
vidual to notice, monitor, and examine his or her 
own thought process (4). The development of meta-
cognitive processes begins between the ages of 3 and 
5 years simultaneously with the development of the-
ory of mind and can continue for a lifetime. While 
the concept of theory of mind includes metacogni-
tive skills, it is an important social-cognitive skill that 
includes the ability to think about the mental states 
of oneself and also the others. The development of 

metacognition and theory of mind accelerates in par-
allel with the development of cognitive processes, es-
pecially during school age. The level of this develop-
ment has an effect on the academic achievement, 
motivation, interpersonal interactions, and social re-
lations of the child (5). 
Having a higher metacognitive knowledge and 
awareness would help regulate cognition and increase 
adaptability skills (6). Metacognitive capacity pro-
vides monitoring and examining cognitive processes, 
such as learning, comprehension, memory, reason-
ing, and problem-solving (2). Children with ADHD 
may have difficulties in these areas. Also, the lower 
levels of awareness about metacognition in patients 
with ADHD may affect noticing, monitoring, and 
examination of these difficulties. This may result in 
deficits of problem-solving, adaptive skills, and social 
competencies in the family and school systems (5,7). 
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The term “emotional resilience” is expressed as the 
capacity to use coping skills (such as changing the 
schema of thinking, diverting attention to something 
else, seeking support, and looking for new ways) in 
regulating the intense negative emotions that chil-
dren feel in the face of adverse life events (8). Con-
sidering their definitions, the two terms metacogni-
tion and emotional resilience may be related to each 
other, affecting each other in a bidirectional way (7). 
Children who have higher cognitive awareness may 
also have higher emotional resilience. 

Adverse life events, which are also included in the 
concept of emotional resilience, are events that cause 
intense stress and disruptions in emotional–behav-
ioral adjustment. Continuous exposure to these 
events during the developmental years may lead to 
psychiatric problems, such as ADHD and depres-
sion. Similarly, impulsive behaviors seen in ADHD 
may also pave the way for experiencing adverse life 
events (9). Increasing emotional resilience can reduce 
problem behaviors and reduce the frequency of ad-
verse life events related to individual. It is considered 
that the increase of metacognitive awareness may 
strengthen emotional resilience. This may result in a 
lower risk of exposure to adverse life events such as 
experiencing serious injuries, legal problems, de-
pendence, leaving home, expulsion from school that 
may be caused by the individual him/herself (10,11).  

Any deviation in the metacognition system is be-
lieved to have a significant impact on the formation 
and maintenance of many psychopathologies (12). 
The problems in metacognitive functions may cause 
dysfunctional thoughts and coping styles. This may 
lead to internalization problems, such as depression 
and anxiety, and externalization problems, such as 
conduct and impulse control disorders (4,13). Ac-
cording to the literature, studies investigating the role 
of metacognition in disorders such as depression, 
anxiety, and substance abuse in adults are emerging 
(14-16). There is a limited number of studies on met-
acognition in children, which are mainly based on the 
effects of metacognition on learning skills and aca-
demic study strategies (7,17).  Furthermore, the num-
ber of studies conducted in the pediatric psychiatric 
clinical sample is also limited (18,19).  There is no 
study investigating the relationship between meta-
cognition and adverse life events, ADHD, anxiety 
and depression symptoms in children with ADHD, 
either.  

The primary aim of this study was to compare the 
metacognitive awareness and emotional resilience 
levels of children suffering from ADHD with typi-
cally developing children. The secondary aim was to 
investigate the relationship between metacognitive 
awareness and emotional resilience, as well as their 
relationship with the frequency of adverse life events 

and ADHD, anxiety, and depression symptoms ex-
pressed by the parents in the children with ADHD. 
With this study, it is also aimed to contribute to the 
literature in this field.  

 

Methods 
Participants  
In this single-center case–control study, the case 
group included children with ADHD who were ad-
ministered Kiddie Schedule for Affective Disorders 
and Schizophrenia–present and lifetime version (K-
SADS-PL). The inclusion criteria for the children 
with ADHD were as follows: (1) chronological age 
between 7 and 14 years and (2) diagnosed with 
ADHD. Children presenting with a diagnosis or his-
tory of other physical, comorbid psychiatric, or neu-
rological disorders and/or intellectual disability 
and/or visual–hearing impairment were excluded. 
The control group consisted typically developing 
children of the hospital staff who admitted to the 
hospital for routine check-ups but they were not di-
agnosed with any psychiatric disorders included 
ADHD after clinical examination and psychometric 
tests. The inclusion criteria for the children who 
comprised the control group were as follows: (1) 
chronological age between 7 and 14 years and (2) had 
no history of psychopathology, intellectual develop-
ment disorders, neurological and chronic physical 
disorders. Cognitive evaluation of all participants was 
made during the clinical interview by obtaining infor-
mation about their age-appropriate tangible and in-
tagible thinking skills, reasoning, problem solving, 
judgment, academic and adaptation skills in daily life. 
The control subjects presenting with a diagnosis of 
physical, psychiatric, or neurological disorders 
and/or intellectual disability and/or visual–hearing 
impairment were excluded. 

 
Procedure 
The study was carried out between December 2018 
and August 2019 at the Department of Child and Ad-
olescent Psychiatry, Marmara University School of 
Medicine, Pendik Research and Training Hospi-
tal.  The ethical approval was obtained from the Clin-
ical Research Ethics Committee of Marmara Univer-
sity School of Medicine (Protocol no.: 09.2018.741). 
The participants and their parents were informed 
about the study, and both written and verbal consent 
were obtained. The participants were directed to 
complete the socio-demographic form and were 
screened for psychopathology using the Kiddie 
Schedule for Affective Disorders and Schizophre-
nia–Present and Lifetime Version (K-SADS-PL) by 
researchers. The children with ADHD and control 
group completed the Metacognitive Awareness In-
ventory for Children (Jr. MAI) and Resiliency Scales 
for Children and Adolescents (RSCA). The parents 
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were asked to fill out the List of Adverse Life Events 
(LALE), Turgay DSM-IV-based Disruptive Behavior 
Disorders Screening and Evaluation Scale (T-DSM-
IV-S), and Revised Child Anxiety and Depression 
Scale—Parent Form (RCADS-P). 

 
Measures 
Sociodemographic Form 
It is a form created by the researchers where the par-
ticipants’ age and gender and the parents’ education 
level, age, and monthly income were recorded. 
 
Kiddie schedule for affective disorders and schizophrenia–pre-
sent and lifetime version (K-SADS-PL) 
The K-SADS-PL is a semi-structured diagnostic in-
terview created by Kaufman et al. (1997) 

 (20) The Turkish version underwent validity and re-

liability studies performed by Gökler et al.(2004) (21).   
 
Jr. MAI 
It is a Likert-type measurement inventory developed 
in 2002, including A and B forms for different age 
groups. It aims to measure the level of metacognitive 
skills. The scale aims to measure metacognitive skills 
regardless of the educational field just about reading 
or problem-solving skills (22). In this study, only A 
form was used because of the average age of the sam-
ple group. The form consists of 12 questions. It is a 
3-point Likert-type scale that includes “always, some-
times, and never.” The scale score is calculated by 
adding the total of the item scores. The higher level 
of the total score indicates the higher level of meta-
cognitive skills. The highest score for A form is 36 
and the lowest 12. The Cronbach's alpha value for 
the internal consistency coefficient of the scale was 
0.74 for the A form. The validity and reliability study 
of the scale in Turkish was carried out by Karakelle 
and Saraç (2007) (23).  
 
RSCA 
Developed by Prince-Embury (2007), it is a 5-grade 
Likert-type scale consisting of 20 items that can be 
applied to children and adolescents aged 7–14 years. 
The scale score is calculated by adding the total of 
the item scores (24). The low score indicates that 
emotional resilience is high, whereas the high score 
indicates that emotional resilience is low. The scale 
consists of three subdimensions: (i) sensitivity, which 
expresses emotional responses and their intensity; (ii) 
healing–recovery, which measures the state of reaching 
homeostasis after an emotional response; and (iii) im-
pairment, which examines the negative reactions that 
the individual may give in the case of emotional bal-
ance deterioration. The Cronbach's alpha value for 
the internal consistency coefficient of the scale was 
found to be .92 for the total scale. In the subdimen-
sions; it was 0.85 for the 'sensitivity' sub-dimension, 

0.92 for the 'healing-recovery' sub-dimension, and 
0.90 for the 'impairment' sub-dimension. The validity 
and reliability study of the scale in Turkish was con-
ducted by Kurtoğlu and Doğan (2016) (25).  

 
LALE 
It is a scale developed by Akın and Berkem (2013) 
using studies that examine the relationship between 
adverse life events and suicidal behavior (26,27). The 
scale consists of 33 questions. In our study, a short 
version including 24 questions was used. The parents 
were asked to fill out the scale. It is scored as yes (1 
point) or no (0 point). As the total score increases, it 
is thought that the patient is exposed to more adverse 
life events. 

 
RCADS-P 
It was developed to determine anxiety and depres-
sion in children according to the DSM-IV (28). The 
separate forms for children and parents are available. 
The parent form was used in our study. It consists of 
47 questions. Each item is scored between 0 and 3 
points. Ten questions are about major depressive dis-
order and 37 about different anxiety disorders, such 
as generalized anxiety and obsessive–compulsive dis-
orders. In our study, the total scores of major depres-
sive and anxiety disorders were evaluated. The 
Cronbach's alpha coefficient was found to be 0.80. 
The validity and reliability study of the Turkish ver-
sion of the scale was performed by Görmez et al. 
(2017) (29). 

 
T-DSM-IV-S 
This scale was developed by Turgay (1995) for the 
screening and evaluation of disruptive behavior dis-
orders in children according to the DSM-IV diagnos-
tic criteria. The validity and reliability study of the 
scale was conducted by Ercan et al. (2001) (30,31).  
The scale is filled out by the parents and teachers of 
the child. The DSM-IV scale scores that meet the di-
agnostic criteria are used in the evaluation of the 
scale. It is accepted that there is no problem in the 
“none” and “a little” markings in the evaluation of 
the scale scores. In our study, the mean scores of the 
first 18 questions that investigated ADHD symp-
toms with 0 (none), 1 (a little), 2 (much), and 3 (ex-
cessive) were used to determine the level of ADHD 
symptoms. 

 
Statistical Analysis 
Analyses were made using the Statistical Package for 
Social Sciences (SPSS, v.24.0; IBM Corporation, Ar-
monk, NY, USA). Continuous variables were ex-
pressed as mean ± standard deviation and categorical 
data as numbers and percentages. In the intergroup 
analysis of continuous variables, normality analyses 
were performed using the Kolmogorov–Smirnov 
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goodness-of-fit test. Categorical data were compared 
using the chi-squared test. For continuous and para-
metric variables, Indepented T test was used to com-
pare means. Mann Whitney U test was used for the 
difference analysis of nonparametric continuous var-
iables of groups’ medians. The linear relationship be-
tween the scales was performed by the Pearson cor-
relation coefficient between the variables in the nor-
mal distribution and the Spearman correlation coef-
ficient between the variables that did not fit the nor-
mal distribution. The statistical significance level was 
considered to be p ≤ 0.05. 

 

Results 
Demographics 
The case group included 60 children with ADHD, 
and the control group consisted of 30 typically devel-
oping children. Of the children with ADHD, 41 
(68.3%) were boys and 19 (31.7%) girls. The average 
age was 10.93 ± 2.24 years. There were 16 (53.3%) 
boys and 14 girls (46.7%) in the control group. The 
average age was 10.45 ± 1.99 years (p = 0.164 for 
gender and p = 0.302 for age).  
The mean ages of the mothers in the case and control 
groups were 37.48 ± 5.61 and 39.27 ± 5.40 years, re-
spectively (p > 0.05), and the mean ages of the fathers 
were 40.55 ± 6.14 and 41.90 ± 5.16 years. There was 
no statistically significant difference between the two 
groups in terms of age, education level, and monthly 
income of the parents (p > 0.05).

 
TABLE 1. Comparison of the scale scores between groups 

 Children with ADHD Control Group  

 Mean ±SD Mean ±SD p 

LALE total score 1.96 ±2.32 1.48 ±1.97 0.500* 

MAI total score 13.51 ±4.72 17.80 ±3.04 <0.001** 

RSCA sensitivity score 12.71 ±5.18 7.90 ±4.80 <0.001** 

RSCA recovery score 4.93 ±3.11 3.03 ±3.32 0.001* 

RSCA impairment score 15.25 ±7.93 9.17 ±7,82 0.001* 

RSCA total score 32.90 ±13.42 19.70 ±13.95 <0.001** 

T-DSM-IV-S total score 34.83 ±16.93 11.30 ±9.17 <0.001* 

RCADS-P depression score 9.17 ±6.41 2.76 ±3.75 <0.001* 

RCADS-P anxiety score 31.03 ±21.14 14.53 ±11.91 <0.001* 

RCADS-P total score 40.20 ±25.94 17.30 ±15.24 <0.001* 

* Mann Whitney U Test ** T Test 

ADHD: Attention deficit hyperactivity disorder, MAI: Metacognitive Awareness Inventory for Children, RSCA: Resiliency Scales for 
Children and Adolescents, LALE: List of Adverse Life Events, T-DSM-IV-S: Turgay DSM-IV-Based Disruptive Behavior Disorders 
Screening and Evaluation Scale, RCADS-P: Revised Child Anxiety and Depression Scale-Parent Form  

Comparison of Scale Scores 
The comparison of the scale scores between groups 
was shown in Table 1. The mean score of adverse life 
events was 1.96 ± 2.32 and 1.48 ± 1.97 in the chil-
dren with ADHD and typically developing children, 
respectively (p > 0.05). The score of the ADHD 
group (34.83 ± 16.93) of T-DSM-IV-S was statisti-
cally significantly higher than that of the control 
group (11.30 ± 9.17; p < 0.001). In RCADS-P, de-
pression, anxiety, and total scores in the children with 
ADHD (9.17 ± 6.41, 31.03 ± 21.14, and 40.20 ± 
25.94) were statistically significantly higher than the 
scores in the control group (2.76 ± 3.75, 14.53 ± 
11.91, and 17.30 ± 15.24; p < 0.001; Table 1). 

 
Correlation Analysis in the Children with ADHD 
Correlations between the Scores of MAI and RSCA Sub-
scales  
There was a statistically significant negative correla-

tion between the scores of MAI and RSCA-sensitiv-
ity, RCSA-recovery and RCSA-impairment in the 
children with ADHD (p = 0.001 and r = –0.335; p < 
0.001 and r = –0.401; p < 0.001 and r = –0.392, re-
spectively). The negative correlations between the 
scores show that the score of metacognitive aware-
ness increases, whereas that of emotional resilience 
decreases, which means emotional resilience in-
creases.  
 
Correlations Between the Scores of MAI and Total Scores of 
RSCA, LALE, RCADS-P, and T-DSM-IV-S 
Statistically significant negative correlations were de-
termined between the total MAI score of the children 
with ADHD and the total scores of RSCA, T-DSM-
IV-S, RCADS-P anxiety, RCADS-P depression, and 
RCADS-P total (p < 0.001, r = –0.404; p < 0.001, r 
= –0.438; p < 0.001, r = –0.403; p < 0.001, r = –
0.421; and p < 0.001, r = –0.426, respectively; Table 
2). 
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TABLE 2. Correlations between the scores of MAI and total scores of RSCA, LALE, RCADS-P and T-DSM-IV-S 

  
MAI 

total score 
RSCA 

total score 
LALE total 

score 
T-DSM-IV-S 
total score 

RCADS-P 
depression 

score 

RCADS-P 
anxiety 
score 

RCADS-P 
total score 

MAI total score 
r 1.000       

p .       

RSCA total score 
r -.404 1.000      

p 0.000** .      

LALE total score 
r -.158 .101 1.000     

p .144 .352 .     

T-DSM-IV-S  
total score 

r -.438 .434 .145 1.000    

p 0.000* 0.000* .183* .    

RCADS-P  
depression 
score 

r -.403 .308 .281 .725 1.000   

p 0.000* 0.003* 0.009* 0.000* .   

RCADS-P anxiety 
score 

r -.421 .338 .281 .624 .785 1.000  

p 0.000* 0.001* 0.009* 0.000* 0.000* .  

RCADS-P total 
score 

r -.426 .356 .283 .684 .887 .977 1.000 

p 0.000* 0.001* 0.008* 0.000* 0.000* 0.000* . 

* Spearman Correlation Test, ** Pearson Correlation Test 

MAI: Metacognitive Awareness Inventory for Children, RSCA: Resiliency Scales for Children and Adolescents,  
LALE List of Adverse Life Events, T-DSM-IV-S: Turgay DSM-IV-Based Disruptive Behavior Disorders Screening  
and Evaluation Scale, RCADS-P: Revised Child Anxiety and Depression Scale-Parent Form. 

 

Discussion 
On the basis of the results of present study, metacog-
nitive awareness and emotional resilience were lower 
in the children with ADHD compared to the control 
group. Emotional resilience was found to increase as 
metacognitive awareness increased. Metacognitive 
awareness decreased in the presence of heightened 
ADHD, anxiety, and/or depression symptoms ex-
pressed by the parents' questionnaires. 

 It has been reported that the frequency of adverse 
life events is higher in children with ADHD (32). 
However, unlike our prescience, there is no statisti-
cally significant difference between the groups in the 
frequency of adverse life events. According to our 
hypothesis, children with higher metacognitive 
awareness might also have higher emotional resili-
ence, so they may encounter adverse life events less 
frequently. Although metacognitive awareness and 
emotional resilience were higher in the control 
group, the frequency of negative life events was sim-
ilar, suggesting that there could be many factors af-
fecting emotional resilience in the context of ADHD.  

The lower metacognitive awareness and emotional 
resilience levels in the children with ADHD are in 
accordance with the data obtained from other studies 
in the literature (7,17). The deficiency of executive 
functions or a maturational delay in the development 
of metacognitive functions may result in these low 
levels. Low metacognitive awareness may negatively 
affect emotional resilience by causing dysfunctional 
thoughts and coping styles to continue (33). Emo-
tional resilience can also mean acquiring the ability to 

think positively, gaining emotional control, making 
rational decisions against challenging events, and 
gaining the ability to manage the difficulties of life 
(24). These skills, which are included in the definition 
of emotional resilience, can be achieved with meta-
cognitive skills, the results of our study supported 
this hypothesis. In correlation analyses, we found a 
statistically significant negative correlation between 
metacognitive awareness and the subscales of emo-
tional resilience. In addition, it was determined that 
the level of emotional resilience had a negative and 
significant effect on the level of metacognitive aware-
ness. This bidirectional relationship between meta-
cognitive awareness and emotional resilience de-
serves attention for future studies.  

In this study, depression and anxiety symptoms 
were higher in number in the children with 
ADHD, which is in accordance with the data ob-
tained from the parents. Academic failure, negative 
environmental conditions, and social adjustment 
problems can predispose to anxiety and depression 
symptoms in children with ADHD. There may be an 
epiphenomenological comorbidity between ADHD, 
anxiety, and depression symptoms (34,35). Further-
more it has been reported that the deficiency of met-
acognitive functions causes externalization prob-
lems, such as hyperactivity and impulsivity, and inter-
nalization problems, such as anxiety and depression 
(4,13).  

In addition, as the result of this study, metacogni-
tive awareness levels decrease as ADHD, depression, 
and anxiety symptoms increase. There is a correlation 
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between metacognitive characteristics and awareness 
levels and mental disorders, and this correlation can 
affect the severity of mental disorders (14). Inade-
quacy in metacognitive awareness can block the con-
trol and correction of erroneous cognition. This sit-
uation might increase vulnerability to the develop-
ment of depression and anxiety symptoms (36). Also, 
perseverative negative thoughts and rumination in 
depression and anxiety are supported by metacogni-
tive beliefs, and this has an impact on maintaining 
depression and anxiety symptoms (37). A longitudi-
nal study carried out with a large sample of children 
can help clinicians to better understand the causal re-
lationship between metacognitive awareness and 
ADHD, depression, and anxiety symptoms.  

 
Strengths and limitations 
This study has several limitations. It is a case-control 
study with a small and unequally -sized groups, and 
the samples were obtained from a single center. 
These factors prevent the generalization of the re-
sults of our study. Because the patients with 
ADHD who participated had their treatments con-
tinuing during the study, the scales might have been 
affected by the treatment process. Also, the children 
with ADHD were not divided into subgroups. There 
was no statistical difference between the patient and 
control groups in terms of age, education level, and 
monthly income of the parents, so the effect of these 
factors was excluded from the study, and the evalua-
tion was made only on the basis of the levels of scale 
scores. Lack of data on individual, family, or aca-
demic factors that may affect metacognitive aware-
ness and emotional resilience is also considered a lim-
itation. The main factors are assessed using self-re-
port. Since metacognitive awareness may have de-
creased in children with ADHD, it was thought that 
including self-report tools might have affected the re-
sults of the study. It would also be interesting to eval-
uate the impact of early adverse life events and not 
only adverse life events across the lifespan. Despite 
these limitations, it is considered that this study car-
ried out on metacognitive awareness and emotional 
resilience expresses relatively new terms in the field 
of child mental health in Turkey, and we hope it con-
tributes significantly to the literature and paves the 
way for new studies. 

 
Clinical significance 
The children in Turkey are exposed to a long and dif-
ficult struggle in negative living conditions, such as 
natural disasters (earthquakes), poverty, inland mi-
gration, crowded families, and education in achieve-
ment-oriented academic settings with many children 
in similar countries. These individuals who face so-
cial, emotional, and psychological barriers may have 
trouble. The fact that the study was carried out in this 

clinical group makes it unique. In addition, it is 
thought that new studies in this field are re-
quired. With new studies, it would be possible to de-
tect factors that may affect metacognitive awareness 
and emotional resilience at an early stage. Strategies 
can be implemented to improve metacognitive 
awareness and emotional resilience, and academic 
programs specific for children with ADHD can be 
created by considering the effects of metacognitive 
awareness on learning skills. 
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