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Abstract 
The attention deficit hyperactivity disorder (ADHD), one of the most com-
mon disorders in the childhood and adolescence population, but also in the 
reproductive period, affects and influences learning, social relations and their 
quality of life. There are strong neuropathological similarities between ADHD 
and various concomitant psychiatric conditions. ADHD frequently coexists 
with learning and language disabilities, sleep disorders, impulse control per-
sonality and anxiety disorders, intellectual disability, substance use disorders 
and mood disorders, as well as autism spectrum disorders and tic disorders. 
The overlapping symptoms of ADHD and other morbidities constitute chal-
lenges but also an imperative need for the experts to be able to detect and cla-
rify so as to achieve the proper diagnosis and the relative treatment. The ex-
pression of the disease differs accordingly depending on the age group and 
the presence of comorbidities. In school-age, symptoms of ADHD include 
inattention, hyperactivity, and impulsivity. In adolescence, depending on the 
gender, hyperactivity decreases but the problems in learning and psychopa-
thology still remain. Therefore, it is recommended that when ADHD coexists 
with other psychopathologies in childhood and adolescence to first and di-
rectly treat the most weakened condition so that the child or the adolescent 
can change the course of their psychiatric morbidity and improve their ability 
to function and socialize. 
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1. Prevalence and Risk Factors 

ADHD is one of the most common behaviour disorders and the most frequent 
neurodevelopmental disorder of childhood. The prevailing view is that ADHD is 
inherited, determined by various genetic factors and is shaped by various mental 
and neuropsychological dysfunctions and inadequacies. According to DSM-V, 
ADHD along with Conduct Disorder and Oppositional Defiant Disorder is in-
cluded in the category “Disorders of Inattention and Disruptive Behaviour”. 
They are first diagnosed during infancy, childhood or adolescence while the first 
symptoms are seen in the 3rd year of age [1]. The symptoms differentiate de-
pending on the developmental stages and it is characterized by unfitting for the 
age inattention, hyperactivity and impulsivity. Symptoms become more appar-
ent in kindergarten and later in primary school, while in adolescence hyperactiv-
ity decreases but learning problems and psychopathology still remain. It is cal-
culated that the percentage of childhood children with ADHD comes up to 3% - 
7% with the boys-to-girls ratio ranging from 3:1 up to 5:1 [2]. There are three 
subtypes of ADHD: combined, inattentive and hyperactive/impulsive [3].  

2. ADHD Symptoms 

The basic ADHD symptoms are Inattention, Hyperactivity and Impulsivity. 
These symptoms constitute characteristics of many children, but in ADHD 
children they are more strongly manifested. Therefore, conditions easily ma-
naged by children without the disorder create special difficulties in ADHD 
children. There are differences in the developmental level of ADHD children 
along the axes: 1) attention focusing, 2) activity control and 3) impulse control 
[4].  

2.1. ADHD in Childhood 

After monitoring ADHC children, high inattention and hyperactivity have been 
identified as an integral part of the disorder in childhood [5] [6] [7]. These cha-
racteristics, along with impulsivity, are more apparent in school age; a fact that 
prevents children from adapting to the school environment and interact with 
their peers. Childhood is the period when behaviour and mental disorders are 
manifested [8] [9]. ADHD symptoms in childhood are responsible for the pre-
vention of developing qualitative and quantitative social interactions. There is a 
difficulty, thus, in the development of social relations while communication with 
parents is also characterized as problematic [10]. Furthermore, dysfunctions are 
also observed in other childhood fields. For example, children find difficulties in 
cording activities that require broad and refined activity [11], verbal and 
non-verbal working memory and mental calculations [12]. They cannot narrate 
a story, do not have verbal fluency and proper use of arguments, while they have 
difficulties in the development, application and self-check of organization strat-
egies and self-regulation of their feelings [13] (Table 1). 
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Table 1. ADHD symptoms in childhood. 

Inattention Hyperactivity Impulsivity 

Strong in attention by audiovisual 
stimuli Main ADHD 

Fidgeting or squirming  
and not sitting still 

Answering impulsively before 
the question has been completed 

Day dreaming in the class 
Standing up even when they 

must be sitting 
Are annoyed when they  

have to wait for their turn 

Not easily focusing on details 
Constantly moving and  
characterized as restless 

Moving either fast or slowly 

Facing difficulties in organizing their 
activities or their schedule 

Constantly moving and  
characterized as restless 

Interrupting others or  
others’ activities 

Not fully following instructions and 
frequently failing to turn in their 

homework assignments 
Talking in the class  

Often forgetting their daily activities Playing recklessly  

Appearing not to be  
listening when spoken to 

  

2.2. ADHD in Adolescents 

Many of the ADHD-diagnosed children continue to manifest symptoms in ado-
lescence at a percentage of 85%. Of course, there is a decrease in the degree of 
hyperactivity, but inattention, impulsivity and internal disquiet still remain, re-
sulting in decreased school performance and increased conflicts with the parents 
and the social environment [14]. A longitudinal study of twins [15] showed that 
the factors affecting ADHD manifestation in childhood and are responsible for 
their continuation in adolescence are the same. Furthermore, another study showed 
that 70% - 80% of the children characterized by hyperactive disorders also 
maintain them in their adolescence [16]. With regard to the manifestation and 
progress of the hyperactive syndrome in adolescence, it seems that 25% - 45% of 
hyperactive adolescents present oppositional defiant disorder and 30% - 58% 
have low school performance to such a degree that they are required to repeat 
the class [17]. Apart from school performance problems, there are various forms 
and manifestations of psychopathology leading to substance abuse in adoles-
cence [18]. It is usual many adolescents fulfilling the ADHD criteria to have an-
tisocial behaviour and feel disappointed due to rejection by the school environ-
ment. For this reason, a big percentage of ADHD adolescents are characterized 
by low self-esteem leading to depressive disorders [19] [20]. A study comparing 
preadolescent ADHD girls with a relevant control group of girls without disord-
ers showed that apart from significant differences in cognitive and executive 
functions, and difficulties in interpersonal relations, the disorder of the affected 
adolescents was linked to a history of adoption, abuse and strict upbringing with 
a strong element of criticism and punishment by their parents [21].  

3. Comorbidity 

ADHD does not usually present isolated, but it is commonly accompanied by 
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other disorders. The coexistence of ADHD with another disorder is possible to 
affect to a big degree the psychosocial development of children, while the pro-
gression and treatment of ADHD becomes more complex. Psychiatric comor-
bidities are frequent in ADHD children, the majority of whom are diagnosed 
with at least 1 comorbidity [22] [23] [24]. If ADHD is not properly treated, 
many difficulties are created in the school, family and social environment, re-
sulting in low school performance, anxiety, low self-esteem, aggressive beha-
viour, dysfunctioning social relations and rejection by others. Comorbid ODD in 
childhood can lead to substance use and anti-social delinquent behaviour in ado-
lescence [25]. So, the purpose of this study was to investigate the co-occurrence 
of ADHD, resulting in the awakening of teachers and health professionals who 
work with children and adolescents, in order to recognize through psychiatric 
disorders, the hidden presence of ADHD. There 10 categories of comorbid con-
ditions [26] (Figure 1) that are usually diagnosed along with ADHD and are 
manifested in the entire range of severity. The causes as well as their symptoms 
are various and include gene exposure to environmental toxins and perinatal 
condition [27]. With regard to adolescents and adults with LD and ADHD, re-
search has shown that the patients have constant and unique characteristics ma-
nifested in various ways, as development and age-related demands change. For 
example, adolescents with Specific language impairment (SLI) are more at risk 
for emotional and behavioral problems compared to their peers without ADHD 
[28]. 
 

 
Figure 1. ADHD and comorbidity. 
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3.1. Learning Disabilities/Language Disorders 

Various studies report high comorbidity among ADHD children and learning 
disabilities. A percentage of 15% - 50% of these disabilities are related to reading, 
24% - 60% to math, 25% - 50% oral speech, and 20% - 51% written word [28]. 
Many researchers studied the hypothesis that ADHD and Learning Disabilities 
have a common causal mechanism. This mechanism seems to have a neurologi-
cal substrate and is affected to a big degree by genetic factors [29]. This hypothe-
sis was based on research that found deficits in common cognitive mechanisms, 
such as information processing speed, memory, attention function, and genetic 
factors relating to ADHD careless behaviour [30] [31]. ADHD affects the detec-
tion, assessment, treatment and study of children’s language disorders (LD). 
Speech and language disorders in ADHD persons range from 8% to 90% and are 
related to deficits in structural communication elements, such as the use of 
punctuation and phonology [32]. With regard to adolescents and adults with LD 
and ADHD, research has shown that the patients have constant and unique cha-
racteristics manifested in various ways, as development and age-related demands 
change. For example, adolescents with Specific language impairment (SLI) are 
more at risk for emotional and behavioral problems compared to their peers 
without ADHD [33].  

3.2. Sleep Disorders 

Almost 3 in 4 children suffer from sleep disorders. These disorders are related to 
circadian rhythm disturbances, obstructive sleep apnea, peripheral limb move-
ment disorder and restless legs syndrome [34]. The restless legs syndrome is a 
motor disorder characterized by the involuntary movement of the legs, many 
times reported in other parts of the body as well. Circadian rhythm disturbances 
involve a problem in the timing when a person sleeps and is awake caused by al-
terations of the circadian time-keeping system and the external environment. 
The obstructive sleep apnea is characterized by partial or full obstruction of the 
upper airways, leading to sleep disturbance. A history of snoring or possible ob-
structive sleep apnea in childhood is associated with double the possibility of 
ADHD diagnosis or symptoms in adulthood [35]. The above sleep disorders can 
result in significant functional disorders affecting the mood, attention, beha-
viour, school performance, and, finally the quality of life [36]. In an affected 
person, sleep disorders can result in sleep restriction or fragmentation and can 
lead to excessive fatigue during the day and also affect the mood, attention, be-
haviour and physical health, which are critical for school/work performance and 
quality of life. Furthermore, while adults may seem tired, when they have not 
slept, fatigue in children is often manifested with excessive ADHD symptoms: 
hyperactivity-impulsiveness – and sometimes even aggressiveness [34].  

3.3. Impulse Control Personality Disorders 

There are five types of Impulse Control Disorders (ICD): Oppositional defiant 
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disorder (ODD), Antisocial Personality Disorder (APD), Conduct Disorder 
(CD), Borderline Personality Disorder (BPD) and Intermittent Explosive Dis-
order (IED) [26]. ODD is characterized by a pattern of negation, disobedience 
and hostile behaviour towards parents, teachers and other adults. Oppositional 
behavior is a normal part of children’s development in early childhood and ado-
lescence. However, the hostile behaviour becomes disconcerting, when it is par-
ticularly frequent and becomes distinct compared to children of the same deve-
lopmental level, and when it affects the social, family and academic life of a child 
or adolescent. ODD symptoms may include: excessive arguing with adults, often 
being touchy or easily annoyed by others, blaming others for his or her mistakes 
or misbehavior, frequent temper tantrums, spiteful attitude and revenge seeking, 
mean and hateful talking when upset and active defiance and refusal to comply 
with adult requests and rules. 1% - 16% of all school-age children and adoles-
cence have ODD [37]. ODD shows high morbidity and dysfunction with signifi-
cant impact for the future, if not treated early [38]. Moreover, ADHD children 
have increased possibilities to develop APD at a later age. APD people do not 
follow the rules of society and do not respect the rights of others. People with 
such a personality type can participate in criminal activities [39]. BPD is a very 
common comorbid ADHD disorder. The symptom overlapping between ADHD 
and BPD for adults includes impulsiveness, emotional dysregulation and inter-
personal impairment, a fact that makes differential diagnosis difficult. BPD con-
cerns 1.6% of the general population, while 14% of the ADHD children will later 
be diagnosed with BPD [40]. The incidence of Impulse Control Personality Dis-
orders in girls is almost half and these disorders often constitute the main reason 
of referring boys for evaluation. Girls in adolescence are more possible to be-
come restless, depressive and socially retreated with high sexual activity [41]. 
IED is a less known mental disorder characterized by episodes of unexplained 
anger. It is commonly described as “flying into a rage for no reason”. It is esti-
mated that 1% to 7% of the people will present intermittent explosive disorder in 
their lives [39]. IED reflects the repeated actions of impulsive-aggressive explo-
sions (verbal or physical against people, animals or objects), which are clearly 
disproportionate to the given situation [42]. ADHD is an extrovert disorder 
which has received increased attention in the research on juvenile delinquency. 
ADHD children present an increased risk of being involved in criminal actions 
whereas 26% - 30% of juvenile detention samples show increased ADHD preva-
lence percentages [43].  

3.4. Anxiety Disorders 

Anxiety disorders both in children and adolescents are included in the disorders 
more frequently occurring with [44]. There are 5 types of anxiety disorders: Ge-
neralized Anxiety Disorder (GAD), Social and Specific Phobia (SP), Obsessive 
Compulsive Disorder (OCD), Panic Disorder and Agoraphobia [26]. ADHD and 
anxiety disorders share common neurobiological dysfunctions, but also have 
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different neurobiological abnormalities suggesting that they are different diag-
noses. These patients are less possible to benefit only by cognitive behavioral 
treatment strategies and are more often in need of complementary medication 
[45]. Usually, a person with ADHD will suffer in average from approximately 9 
anxiety symptoms, but these usually defy an official diagnosis. Many people, 
therefore, are not diagnosed with anxiety and do not receive the appropriate 
treatment. Furthermore, ADHD people have also fears based on real events in 
their lives. ADHD people are not sure about their abilities, are usually inconsis-
tent and feel that they cannot cope with the school or in various social groups. It 
is natural, therefore, to live in a state of high stress and fear without this showing 
necessarily a stress disorder. With regard to adolescence, the reactive and anti-
conventional behaviour is followed by consequences. ADHD women often have 
feelings of shame as they remember behaviors in their adolescence [46]. 

3.5. Intellectual Disability 

Intellectual Disability (ID) is characterized by a deficit of the intellectual ability 
affecting intellectual functioning and adaptive functioning [47]. Intellectual 
functioning is evaluated with tests by the physician and with standardized tests. 
A full-scale IQ of about 70 to 75 shows a significant limitation in intellectual 
functioning. Not many things are known about the clinical picture and cause of 
ADHD in children with intellectual disability (ID), due to the fact that people 
with lower cognitive ability (IQ score < 70) are often excluded from ADHD stu-
dies. Studies have shown that ADHD is more often manifested in these children, 
but it may not be diagnosed because the key ADHD symptoms are oversha-
dowed. There is a tendency of the clinicians to ignore the comorbidity after di-
agnosing ID [48].  

3.6. Substance Use Disorders 

Adolescents with substance-use disorders and attention deficit/hyperactivity 
disorder (ADHD) are more and more often seen in clinical practice. In particu-
lar, in a recent study 23% of the young adult substance users seeking treatment 
also suffered from ADHD [49]. ADHD children have been found to run an in-
creasing risk of SUD. The risk of SUD has been proven to be double among 
ADHD people and four times higher among those with ADHD and comorbid 
conduct disorder [50]. Furthermore, adolescent girls diagnosed with ADHD are 
involved in “risky” behaviors, such as substance abuse, to a higher degree than 
men [41].  

3.7. Mood Disorders 

In the context of ADHD characteristics, the child grows up in a setting of school 
failure, rejection by their peers and criticism by the family members, and, there-
fore, the natural consequence is to develop Mood Disorders [51]. Mood disord-
ers include: Major Depressive Disorder (MDD), Bipolar Disorder (BD), Dys-
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thymic Disorder (DD) and Cyclothymic Disorder (CD) [52]. DD can be charac-
terized as a chronic low-intensity depression with persistent irritability and, fre-
quently, low self-esteem. MDD is a more severe form of depression that can be 
manifested in ADHD children and even, more frequently in adults. ADHD in 
childhood is a prognostic factor for the development of MDD in adulthood [53]. 
DD and MDD usually develop several years after a child has been diagnosed 
with ADHD and, if left untreated, they can deteriorate overtime. BD is a severe 
mood disorder that has been recently recognized that it is presented in children. 
Contrary to adults, children with BD present a more complex disorder of ex-
treme emotional instability, behavioral difficulties and social problems. BD is 
difficult to be diagnosed in ADHD children because the symptoms of the two 
disorders are similar a lot [54]. The research and clinical experience show that 
adolescent girls and women of reproductive age suffering from ADHD have high 
percentages of anxiety and depression coexistence that are more possible to be 
diagnosed in relation to the underlying ADHD. It seems that the tendency of 
women to internalize the symptoms and withdraw socially, helps the differential 
diagnosis of the symptoms of inattention. Compared to adolescent boys, girls 
with ADHD report more anxiety, more agony, more depression symptoms and 
an external locus of control. It was found out that they run the risk for more 
psychological disorders. In a national research, 14% of adolescent girls with 
ADHD were found to have been subjected to anti-depressant treatment prior to 
ADHD treatment compared with only 5% of the boys with ADHD [41]. 

3.8. Tic Syndromes 

Duplicate the Tics are defined as repeated, sudden, quick, non-rhythmical mus-
cular movements, including sounds or voices. The Tourette syndrome is diag-
nosed when people have both motor and vocal tics for more than 1 year. Tics are 
treated only when interfering in the activities or the self-image of children. 
Treatment can include behavioural intervention for tics and antipsychotic me-
dication. The severity of tics varies to a big degree. They are seen in about 20% of 
children most of whom have not been evaluated or diagnosed. The Tourette 
syndrome, the most severe type, is seen in 3 up to 8 in 1000 children. The men to 
women ratio in adolescence is 3:1 [55].  

3.9. Autism Spectrum Disorders 

This template was designed for two affiliations. A recent research has shown 
high comorbidity percentages for ADHD and Autism Spectrum Disorders 
(ASD) and difficulties relating to differential diagnosis. ADHD and ASD are the 
most difficult development disorders to distinguish one from the other [5]. Ac-
cording to DSM-5, the ADHD diagnosis may exclude the ASD diagnosis and 
vice versa, but ADHD as well as the Autism Spectrum Disorders (ASD), with 
autism being the main representative, have many common characteristics, such 
attention deficit, hyperactivity and deficient social skills. ADHD children find 
difficulties in their socialization and ASD children find difficulties in maintain-
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ing their attention and self-control [30]. There are though clinical pictures of 
children not fully justified by the ADHD or ASD diagnostic criteria. Indeed, due 
to the co-existence of the symptoms of attention deficit, hyperactivity and social 
deviations, there is the fear and the possibility that children with ASD to be er-
roneously diagnosed having ADHD and, thus, the treatment of their autism may 
be significantly delayed [56]. Seeking various researches, we discover that the 
epidemiological data, regarding ADHD and ASD comorbidity, differ depending 
on the study. There was one study that concluded that 20% - 50% of the ADHD 
children fulfill the criteria for ASD as well, while 30% - 80% of the ASD children 
fulfill the criteria for ADHD while another one found out that ADHD children 
have higher percentages of autism symptoms compared to the developing child-
ren and the children with psychiatric disorders [57]. Indeed, recent studies with 
twins and families showed that these disorders are attributed to the same genetic 
factors. ADHD and autism share the same position in chromosome 16p13, are 
due to the dysfunction of common cerebral regions and have a common genetic 
background. Therefore, a child with ASD and ADHD shall exhibit more ADHD 
symptoms [58].  

4. Conclusion 

The purpose of this study was to investigate the co-occurrence of ADHD, re-
sulting in the awakening of teachers and health professionals who work with 
children and adolescents, in order to recognize through psychiatric disorders, 
the hidden presence of ADHD. Children developing ADHD suffer from comor-
bid psychiatric disorders. Indeed, the spectrum of comorbid psychiatric disord-
ers is so wide and their symptoms are so noisy that they can overwhelm ADHD. 
Non-sufficient diagnosis of ADHD in childhood can be an obstacle for the 
proper psychosocial development of an adolescent. Depression, substance use 
and low performance in school chores, disappointment and antisocial behaviour 
are characteristic signs of untreated ADHD in adolescence. The significance of 
the proper diagnosis in childhood results in the decrease of the intensity of the 
symptoms, the proper personalized therapeutic approach and, finally, the en-
suring of a qualitative school, social and emotional life. The transition to adoles-
cence, a period of intense hormonal changes and, therefore, emotional reactions 
is experienced with a different degree of intensity by each adolescent and de-
pending on the gender. The presence of psychiatric comorbid conditions com-
plicates undiagnosed ADHD and contributes to the creation of socially, psycho-
logically and emotionally suffering adults. ADHD diagnosis is not only about 
childhood. The timely diagnosis ensures smoother adolescence and adult life, 
while ADHD comorbidity, in combination with the gender and age group, can 
contribute to the inflation of psychosocial problems, burdening public health 
and the economic indices. 
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