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Abstract

Introduction: The purpose of the present study was to extend previous knowledge concerning the link
between Attention-Deficit/Hyperactivity Disorder (ADHD) and cognitive disengagement syndrome
with anxiety and depression by examining the mediating role of emotion dysregulation among Iranian
college students.

Method: In 2022, the sample of the study consisted of 612 college students (493 females, 119 males)
in the age group of 18-40 years from various universities in Iran which were selected using convenience
sampling. The used measures were the Barkley Adult ADHD Rating Scale (BAARS), Gross Emotion
Regulation Strategies Questionnaire (ERQ), and questions from the Beck Depression Inventory-Second
Edition (BDI-II) and Beck Anxiety Inventory (BAI).

Results: The findings of the study revealed that at a significance level of 0.05, the reappraisal strategy
mediates the relationship between hyperactivity and impulsivity symptoms with symptoms of anxiety
and depression. Conversely, the suppression strategy mediates the relationship between impulsivity
and cognitive disengagement syndrome with symptoms of depression.

Conclusion: In the treatment of ADHD, intervention in emotion regulation strategies can affect the
efficiency of the treatment.

Keywords: Cognitive Disengagement Syndrome, Attention-Deficit/Hyperactivity Disorder, Emotional
Disorders, Reappraisal, Suppression

Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is a common and heterogeneous
neurodevelopmental disorder, which is characterized by abnormal development of
attention level and/or hyperactivity and impulsivity [1]. ADHD usually starts in childhood,
but a high rate of it continues into adulthood [2]. The prevalence rate of ADHD is 6-10% in
childhood and 4.4% in adulthood [3]. It is estimated that 2 to 12% of students have ADHD
[4]. Anxiety and depression are frequently associated with ADHD symptoms [5]. Anxiety
disorders can develop secondary to ADHD or independently [6]. Braaten et al. [7] presented
several hypotheses related to the comorbidity of ADHD and anxiety disorders: the first
hypothesis suggests that ADHD and anxiety disorders are different manifestations of the
same genetic risk factor, the second hypothesis states that patients with comorbidity ADHD
and anxiety disorders form a distinct subtype of ADHD and the third theory; ADHD and
anxiety disorders are transmitted independently.
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In adulthood, mood disorders such as major depression
and persistent depressive disorder are also among the
most common comorbid disorders with ADHD [8, 9]. The
prevalence of mood disorders in ADHD ranges from
approximately 3% in childhood to approximately 6% in
adolescence, 25% in young adults, and 70% in adults over
30 years old [10]. The lifetime prevalence of major
depressive disorder in adolescents and adults with ADHD
is significantly higher (up to 55%) than in non-afflicted
people. Most importantly, longitudinal studies show that
children and adolescents with ADHD are at risk of
developing depression when they reach adulthood. Better
understanding of the factors that contribute to the
increased risk of depression in patients with ADHD, can
create new opportunities for the development of
prevention and early intervention strategies [11].

In recent years, there has been a growing focus on
Emotion Regulation (ER) in studies examining the
emotional challenges associated with ADHD (12). Murray
et al.'s research [5] shows that emotion dysregulation
significantly mediates the relationship between ADHD
and anxiety and depression disorders. Research by
Reimherr et al. [13] also shows that adults with ADHD and
high levels of anxiety symptoms show emotion
dysregulation. As per Gross [14], emotional self-
regulation, or ER, entails a multifaceted process through
which individuals regulate their emotions to guide their
behavior towards specific goals, employing strategies
such as cognitive change (e.g., reappraisal) and response
modulation (e.g., suppression). This process initiates when
preexisting responses conflicting with the intended goal
surface [15]. About 70% of adults with ADHD report
emotion dysregulation or emotional instability [16]. In
review studies, there are different conceptualizations of
ADHD comorbidity and emotion dysregulation. The first
model conceptualizes emotional dysregulation as a core
symptom of ADHD based on the continuum of
neurological deficits, so that emotional dysregulation in
ADHD is based on broader aspects of self-regulation and
executive control. The second model posits that
emotional dysregulation necessitates certain distinct
neuropsychological components beyond mere executive
functioning deficits. Hence, it appears that emotion
dysregulation and ADHD are interrelated yet distinct
dimensions, characterized by overlapping and distinct
neurological deficits. They actually have a separate
identity. The third pattern emphasizes the need to
consider the comorbidity of ADHD and emotion
dysregulation as an independent entity due to the
observed overlap between ADHD and emotion
dysregulation [17].

In recent years, researchers have increasingly explored
Cognitive Disengagement Syndrome (CDS) alongside
emotional dysregulation in studies examining ADHD and
its comorbid disorders. The CDS is a term for a cluster of
symptoms that includes excessive daydreaming, mental
confusion and fogginess, slowed behavior and thinking
[18], inactivity, sleepiness, daytime sleepiness, and
lethargy . The CDS in adults is associated with endocrine
disorders and attention deficit symptoms of ADHD [19].
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Although it is currently unclear whether CDS is better
described as a distinct diagnosis or a trans-diagnostic
concept, symptoms of CDS occur frequently in clinical
populations and are particularly often reported in ADHD
samples [20]. Few studies have examined CDS in relation
to emotion, but existing research shows that CDS is
related to problems in emotional functioning or
specifically problems in emotional regulation. CDS is
significantly associated with endogenous symptoms such
as anxiety and depression, and it has been well
established that endogenous symptoms themselves are
related to problems in experienced emotions and
cognitive behavioral regulation of negative emotions. As
emerging studies suggest that CDS may be more related
to internalizing  symptoms than  externalizing
psychopathology, it is reasonable to expect that CDS is
associated with ER difficulties [21].

Despite the extensive research on Emotional
Dysregulation (ED) in children with ADHD, there is a lack
of understanding regarding ED in adults with ADHD. The
discrepancies in aspects related to ER between individuals
with and without ADHD remain inconclusive. For instance,
while some studies suggest that adults with ADHD tend
to utilize maladaptive ER strategies like emotional
suppression more frequently than controls [22, 23], others
do not support this finding [24]. In this study, we aim to
investigate the mediating role of ER strategies in the
relationship between ADHD symptoms (including
attention deficit, hyperactivity, and impulsivity) and CDS,
with symptoms of anxiety and depression.

Method

The current study is descriptive and employs correlation
and path analysis methodologies. The research
population consists of students from various regions
across Iran. There are diverse perspectives on determining
sample sizes for multivariate correlation studies, ranging
from a minimum of 10 [25] to 20 [26] observations per
predictor variable, up to n=500 [27]. Considering the
required sample size based on these references, this
study, with six predictive variables, included 612
participants.

Participants were recruited from different Iranian
universities in 2022, including Ferdowsi University of
Mashhad, Babol University of Medical Sciences,
Mazandaran University of Medical Sciences, Mazandaran
University, Jiroft University of Medical Sciences, and
Bahonar University of Kerman. Electronic questionnaires
were designed and distributed via student groups
(online). Using convenience sampling, 119 men and 493
women aged 18 to 40, with an average age of 24,
completed the electronic surveys. Prior to accessing the
questionnaire section, participants were required to
provide voluntary and informed consent by filling out a
consent form placed at the beginning of the
questionnaire.

This research has been registered with the
IR.UM.REC.1398.079 code of ethics at Ferdowsi University
of Mashhad.

The tools used in this study were as follows;
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Barkley Adult ADHD Rating Scale (BAARS): This scale
is the result of 20 years of Barkley's research, which is
based on the diagnostic criteria of ADHD in DSM-IV-TR
and experimental evidence. This 27-question scale is a
self-report tool for people aged 18 to 73 years. Answering
is based on a four-point Likert scale (never to always). This
scale has four subscales. The 27 questions of this scale
measure the three main symptoms of ADHD, i.e. attention
deficit (nine questions), hyperactivity (five questions) and
impulsivity (four questions). In addition, the other nine
questions of this scale measure the CDS component. The
implementation of this scale usually takes 5 to 7 minutes.
Cronbach's alpha coefficient was reported as 0.91 for the
whole scale and 0.90, 0.77, and 0.80 for the subscale of
attention  deficit,  hyperactivity, and  impulsivity,
respectively. Also, the test-retest reliability coefficient for
the whole scale is 0.75 and for the subscale of attention
deficit, hyperactivity, and impulsivity, it is reported as 0.66,
0.72, and 0.76, respectively, and of which are significant at
the 0.001 level [28]. In Mashhadi et al's study [29],
Cronbach's alpha method, correlation of subscales with
the total score, and confirmatory factor analysis were used
to investigate the psychometric properties of the Persian
form of the BAARS scale. Cronbach's alpha coefficients for
the total score of the scale were 0.86 and for the subscales
of attention deficit, hyperactivity, impulsivity and CDS
were reported as 0.82, 0.72, 0.70 and 0.83, respectively.
Furthermore, the correlation coefficients of attention
deficit component, hyperactivity, impulsivity and CDS with
the overall score of the scale were 0.87, 0.80, 0.74 and
0.68, respectively. In this study, the Cronbach's alpha
coefficients for the total score of the scale were 0.90,
indicating high internal consistency. Additionally, for the
subscales of attention deficit, hyperactivity, impulsivity,
and CDS, the coefficients were 0.86, 0.86, 0.70, and 0.87,
respectively. These values suggest strong internal
reliability for each assessed dimension.

It should be mentioned that the symptoms of CDS in the
present study were measured by the final nine questions
of the BAARS.

Beck Anxiety Inventory (BAI): This questionnaire isa 21-
item scale introduced by Beck et al. in 1990. In each
subject, the subject chooses one of the four options that
indicate the intensity of anxiety. The four options of each
question are scored on a four-part scale from 0 to 3. Each
test item describes one of the common symptoms of
anxiety (mental, physical and panic symptoms). Therefore,
the total score of this questionnaire is in the range of 0 to
63. The suggested cut-off points for this questionnaire
are: 0 to 7 scores of none or the lowest, 8 to 15 mild, 16
to 25 moderate and 26 to 63 severe. The conducted
studies show that this questionnaire has high reliability
and validity. Its internal consistency coefficient (alpha
coefficient) is 0.92, its reliability is 0.75 with the retest
method after one week, and the correlation of its items
varies from 0.30 to 0.76. Five types of content validity,
concurrent, construct, diagnostic and factor have been
measured for this test, which all indicate the high
efficiency of this tool in measuring the intensity of anxiety
[30]. In examining the psychometric properties of this test
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in the Iranian population, they reported a validity
coefficient of about 0.72, the test-retest reliability
coefficient of 0.83 and Cronbach's alpha of 0.92 after one
month [31].

Beck Depression Inventory-II (BDI-II): The BDI was first
developed in 1961 by Beck et al. and was substantially
revised in 1996. The BDI-II is the revised form of the BDI,
which was developed to measure the severity of
depression. The revised form of the BDI is more
compatible with DSM-IV compared to the original form
and covers all the elements of depression based on the
cognitive theory of depression. This inventory consists of
21 items, for each item the subject chooses one of the four
options that indicate the severity of the depression
symptom. Each item gets a score between 0 and 3, and
thus the total score of the inventory ranges from 0 to 63.
This inventory can be used in the population of 13 years
and above. The 21 items of the BDI are classified into three
groups: emotional symptoms, cognitive symptoms, and
physical symptoms. Psychometric studies conducted on
this inventory show that it has good validity and reliability
[32]. The internal consistency of this tool has been
reported as 0.73 to 0.92 with an average of 0.86 and alpha
coefficient for the patient group as 0.86 and for the non-
patient group as 0.81. The internal consistency method
was used to study the validity of the BDI-II Iranian form.
The value of Cronbach's alpha coefficients for the whole
inventory was reported as 0.86, for the first (cognitive-
emotional) factor as 0.84, and for the second (physical)
factor as 0.78 [31].

Emotion Regulation Questionnaire (ERQ): This
questionnaire was designed in 2003 by Gross and John to
evaluate two ER strategies including suppression and
cognitive reappraisal. This questionnaire has 10 items that
are graded on a 7-point scale from completely disagree to
completely agree. Cronbach's alpha coefficient is 79.0 for
reappraisal, 73.0 for suppression and 69.0 for the entire
scale. The internal consistency coefficient of this scale at
Milan University has been obtained from 48.0 to 68.0 for
reappraisal and from 42.0 to 63.0 for suppression [33]. In
Iran, Basharat obtained the psychometric characteristics of
this questionnaire in 2008. In Tashek's research in 2011,
Cronbach's alpha of the reappraisal scale was 87.0 and the
suppression scale was 90.0. In confirmatory factor analysis,
acceptable fit indices were obtained [34].

Results

Among the students participating in the research, which
were 612 people in total, undergraduate students were
the most frequent (255 people) and doctoral students
were the least frequent (55 people). There were 493 girls
and 119 boys. Also, there were 487 single individuals and
125 married individuals. In this sample of students, there
were 523 people without a history of psychiatric diseases
and 89 with a history of the disease. In the field of drug
use, there were 531 people without a history and 81
people with a history of drug use. The average age and
GPA of this sample group were 24.60 and 17.36,
respectively. The descriptive statistics for the research
variables have been presented in Table 1.
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Figure 1. The conceptual model of the research.
Table 1. Descriptive Statistics of Research Variables
Variable Subscale Mean SD skewness kurtosis
Symptoms of DHD Attention deficit 15.79 4.80 1.73 4.22
hyperactivity 8.00 3.03 144 2.48
impulsivity 6.47 2.21 1.28 1.86
Emotion regulation Re-assessment 24.49 8.19 -0.28 -0.44
Suppression 13.52 6.13 0.24 -0.98
Cognitive disengagement syndrome 19.47 5.80 0.87 0.23
Anxiety 14.07 11.99 1.34 1.60
Depression 17.08 13.31 1.38 1.69

Pearson's correlation coefficients for the relationship
between ADHD symptoms and anxiety ranged from 0.35
to 0.62 and with depression from 0.42 to 0.66, and all
these coefficients were significant at the level of 0.001.
The relationship between CDS with anxiety was 0.57 and
with depression was 0.69, both of which were significant
at the level of 0.001. In addition, these results showed that
among ADHD symptoms, only the relationship between
impulsivity and reappraisal component was significant
(r=0.01, p<0.10). For the relationship between ADHD
symptoms and another component of ER, i.e. suppression,
the results showed that attention deficit has a significant
positive relationship (r=0.001, p<0.13) and impulsivity has
a significant negative relationship (r-0.01, p<0.11) with
this component. CDS had a positive and significant
relationship with both components of ER, i.e. reappraisal
(r=0.35) and suppression (r=0.16) at the level of 0.001.
Finally, the relationships of ER components with anxiety
and depression were such that re-evaluation had a
significant negative relationship at the level of 0.001 with
anxiety (r=-0.18) and depression (r=-0.24). However, the
suppression component showed a significant positive
relationship with depression (r=0.05, p<0.10).

To check the normality of the scores of the research

variables, skewness and kurtosis indices were used, which
were not more than 3 and 10, respectively (Table 1).
Referring to the opinion of Chou and Bentler [35]
about the skewness index (cut point + 3) and the
opinion of Kline [36] about the kurtosis index (values
less than + 10), it can be said that the distribution
of scores for the research variables was normal. Also,
to check the absence of multiple collinearities variance
inflation and tolerance factor statistics were used,
according to the resulting values, variance inflation for
predictor variables was not greater than 10 (between
1.21 and 3.60) and all tolerance values for These
variables were also between zero and one (between
0.27 and 0.82). Therefore, there was no
multicollinearity between predictor variables and this
assumption was also maintained. In total, the results
of the above investigations indicated that the
statistical assumptions were established, and therefore,
the use of path analysis was not an obstacle. The
results indicated that this model did not fit. This is
because the overall fit indices did not have the necessary
standards. These standards [37] along with the results of
the initial model review are reported in Table 2, and the
misfit model is also presented in Figure 2.

Table 2. Model Fit Indices

Fit index Acceptable range P
Chi-22 - 197.77
Chi-2 ratio to degrees of freedom Less than 3 98.88
Comparative Fit Index (CFI) Greater than 0.90 0.94
Incremental Fit Index (IFI) Greater than 0.90 0.94
goodness of fit index (GFI) Greater than 0.90 0.93
Root mean square error of approximation (RMSEA) Less than 0.1 0.40
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As it can be seen in Figure 2, some paths in the model
were non-significant (shown with a dashed line) and
because of this, the overall fit of the model was
problematic. Therefore, modifications were made to the
model, during which non-significant paths were removed
and the fit of the model was re-examined. Finally, the
model presented in Figure 3 was confirmed with a good
fit because it's overall fit indices (x2/df = 2.10, IFI = 1.00,
CFI = 1.00, GFI = 0.99, 0.4 RMSEA = 0) had the standards
presented in Table 2. In addition to the general indices of
model fit, the path coefficients for each of the causal paths
in the model are also important. Path coefficients indicate
the relative strength of each path, which have been
presented in Figure 3.

According to the path coefficients presented in Figure 3
for each of the causal paths from exogenous variables to

ED, CDS and Emotional Disorders in Students with ADHD

mediating and endogenous variables, and from mediating
variables to endogenous variables; Exogenous variables
i.e. attention deficit and CDS had positive and significant
effects on both endogenous variables i.e. anxiety and
depression, as well as hyperactivity on anxiety. Also,
exogenous variables, i.e. hyperactivity, had a significant
effect on the mediating variable of reappraisal of negative
affect, impulsivity had a significant effect on the
reappraisal of positive affect and suppression of negative
affect, and CDS had a significant effect on suppression of
positive affect. Finally, based on the information shown in
Figure 3, the mediating variable i.e. reappraisal had a
significant negative effect on both endogenous variables
of anxiety and depression, while the other mediating
variable i.e. suppression only had a significant positive
effect on depression.

Figure 2. Misfit model.

Cognitive
disengagernent syndrome

Figure 3. The verified model (all path coefficients are significant at the 0.05 level).
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Table 3. Path Coefficients of Direct, Indirect and Total Effects in Final Validated Model

Variables Direct impact Indirect impact Total impact
On anxiety from:

Attention deficit 0.20 - 0.20
Hyperactivity 0.32 0.02* 0.34
Impulsivity - -0.03* -0.3
Cognitive disengagement syndrome 0.23 - 0.23
On re-assessment of: -0.18 - 0.18
Depression

Attention deficit 0.27 - 0.27
Hyperactivity - 0.04* 0.04
Impulsivity - -0.2** and 0.05* -0.07
Cognitive disengagement syndrome 0.48 0.02* 0.50
Re-assessment -0.31 - -0.31
suppression 0.08 - 0.08
On re-assessment of

hyperactivity -.014 - -0.14
impulsivity 0.17 - 0.17
Suppression

impulsivity -.0.32 - -0.32
Cognitive disengagement syndrome 0.34 - 0.34

* Indirect effect through reappraisal
** Indirect effect through suppression

Table 3 presents the coefficients of direct, indirect and
total research variables. As it can be seen in this table,
among the four exogenous variables, only attention
deficit and CDS had significant direct effects on anxiety
and depression, and the hyperactivity variable could only
have a significant direct effect on anxiety. Also, among
these variables, hyperactivity and impulsivity had indirect
effects on both anxiety and depression variables, and CDS
only had an indirect effect on depression. It should be
noted that all of these indirect effects are determined by
the mediating role of reappraisal and only in the case of
one of them, the indirect effect of impulsivity on
depression, the suppression variable also had a mediating
role. In general, it can be stated that the components of
ER have been able to play a significant mediating role in
the effects of symptoms of ADHD and CDS on anxiety and
depression.

Discussion

The aim of this study was to explore the mediating
function of ER strategies in the correlation between ADHD
and CDS components with anxiety and depression among
students. Given the intricate interplay between ADHD,
CDS, anxiety, and depression, we chose to employ
emotion dysregulation as a trans-diagnostic variable,
acting as a mediator to elucidate a segment of this
intricate network. We conducted a path analysis model in
order to examine this relationship.

Our findings indicate that emotional dysregulation did
not serve as a mediating factor in the connection between
attention deficit symptoms and anxiety or depression
symptoms. Attention deficit demonstrated a positive and
significant direct influence on both anxiety and
depression symptoms. This outcome may be elucidated
by considering other contributing factors such as
executive dysfunction. Previous studies [38, 39], have
demonstrated that the attention deficit subtype of ADHD,
via executive dysfunction, impacts the quality of life of
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individuals, ultimately leading to anxiety and depression.
Additionally, psychosocial challenges associated with
ADHD, such as peer victimization/rejection and
academic/occupational  setbacks,  contribute  to
diminished self-esteem and elevate the risk of depression
and/or anxiety. In the association between hyperactivity
with anxiety and depression, the reappraisal strategy
emerged as a significant mediating factor, exerting a
negative effect. This suggests that hyperactivity disrupts
the application of the reappraisal strategy. Adults
experiencing hyperactivity often feel excessively restless,
impeding their ability to employ reappraisal strategies
effectively, thereby heightening the likelihood of
experiencing symptoms of anxiety and depression.
Furthermore, our results demonstrate that the reappraisal
strategy mediates the relationship between impulsivity
and anxiety and depression. Impulsivity is linked to
increased utilization of the reappraisal strategy,
consequently reducing symptoms of anxiety and
depression. This finding warrants further investigation to
elucidate the role of moderating factors and aligns with
studies indicating a higher comorbidity of internalizing
disorders with the attention deficit subtype of ADHD
compared to other ADHD subtypes [40]. The reappraisal
strategy did not serve as a mediator in the correlation
between CDS and anxiety or depression. However, the
suppression strategy did play a mediating role in the
relationship between CDS and depression. Symptoms of
CDS are linked to heightened utilization of the
suppression mechanism, consequently contributing to
elevated depression symptoms. This discovery aligns with
prior research that emphasizes the association between
CDS and depression rather than anxiety [41].

In addition, the role of learning and its important effect
on ER strategies should not be overlooked. Parents of
children with ADHD usually face greater educational and
parenting challenges that can challenge their adaptive ER
strategies and as a result, in the long term, affect directly
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and indirectly on children's ER strategies or the experience
of anxiety and depression symptoms in them. Another
factor influencing ER strategies as a mediating variable is
the presence of other comorbid disorders, such as
personality disorders and substance abuse. These
disorders, which were not investigated or controlled for in
the present study, could potentially elucidate some of the
strong and weak effects observed in the study's results.
The observed effects may be significantly influenced by
executive dysfunction, as executive functions and ER are
often closely intertwined. It is believed that ER alongside
cognitive and social regulation, evolves and becomes
more intricate, relying on fundamental components such
as inhibition, attention, working memory, and shifting.
However, this study did not explore executive dysfunction.
By investigating or controlling its effects, clearer
explanations for the observed effects could be offered.
Furthermore, delving into the neuropsychological
mechanisms underlying ADHD symptoms, CDS, and
emotional dysregulation could shed light on other
aspects of the effects observed in this study.

Conclusion

This study aimed to explore the mediating role of ER
strategies in the correlation between ADHD symptoms
and CDS with symptoms of anxiety and depression
disorders. Our results showed that the suppression
strategy in ER has a mediating role in the relationship
between CDS and depression. Among the symptoms of
ADHD, the reappraisal strategy in ER plays a mediating
role in the relationship between hyperactivity and anxiety
and depression. While in the relationship between
impulsivity and anxiety, reappraisal strategy and in the
relationship  between impulsivity and depression,
suppression strategy has a mediating role. It is worth
mentioning that in the relationship between attention
deficit and anxiety and depression, no mediating role was
found for ER strategies. The present study's limitation
stemmed from the absence of control over the specific
types of psychotherapy and medication administered,
potentially influencing symptom severity and ER
approaches. Future research investigating the interplay
between ADHD symptoms and emotional disorders
should explore the impact of avoidance strategies in ER as
well as the effects of executive dysfunctions
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