



On the Comorbidities Between Tourette’s Syndrome, Attention Deficit Hy[eractivity Disorder (ADHD) and Obsessive-Compulsive Disorder (OCD)
 
Abstract
The disorder known as Tourette’s Syndrome has been known for 137 years and its description makes it possible to recognise at an early stage.  It is an incurable congenital neurological disorder that was discovered in 1885 by the neurologist Gilles de la Tourette, which is why the disorder is named after the doctor. Tourette’s Syndrome is a neuropsychiatric disorder whose main symptom is motor and vocal tics, which can sometimes take a very complex form. The aetiology of the syndrome is not fully understood. It is often accompanied by other illnesses, such as ADHD, OCD, depression, impulsive and anxiety-like behaviour. Due to the psychosocial aspect, it can be a very acute condition. There are many myths and misconceptions about Tourette’s Syndrome in society. We know very little about the disorder. We mainly associate it with shouting vulgar or obscene words. Our goal is to investigate whether patients with Tourette's Syndrome and disorders such as ADHD or OCD differ in cognitive functioning from patients with Tourette's Syndrome alone and whether additional disorders in the presence of Tourette's syndrome have an impact on the severity of symptoms in Tourette's Syndrome and cognitive functioning.
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The definition of Tourette’s syndrome includes a variety of motor tics and at least one vocal tic, occurring for at least a year and causing distress and disturbance of activities (1). In 1825 Jean Etienne Marie Gaspard Itard published the story of the Marquise de Dampierre, who is believed to be the first described clinical case of Tourette’s Syndrome. This woman's symptoms began when she was seven years old and persisted for the rest of her life. With one exception, her symptoms disappeared for a year when she moved to Switzerland and married her husband. In 1885, Georges Albert Édouard Brutus Gilles de la Tourette, M.D., a French neurologist, defined the combination of motor and vocal tics as a separate neurological disorder and provided a description of Tourette's disease as a congenital or acquired neurological disorder. Gilles de la Tourette, based his theory on the observation of behaviour in nine patients after being diagnosed with the disease, naming it after himself (2). In contrast to early modern medicine, doctors did not see the patient as an individual, but internalised their symptoms into an imaginary pathology that was later linked to their experiences in the morgue and thus provided statistical authority (1). The ICD-10 International Classification of Diseases defines Tourette’s Syndrome (TS) as a form of tics characterised by the presence of motor tics with one or more vocal tics, but not necessarily at the same time (2). The disorder begins in childhood or adolescence and often continues into adulthood. In Tourette’s Syndrome, motor tics usually appear many times earlier than vocal tics. Vocal disturbances appear rapidly, often in groups, and may manifest as vocalisations, coughing, grunting and swearing. These symptoms occur, along with other imitative behaviours, including copropraxia. Both motor and vocal tics increase in stressful situations and switch off during sleep. Persons with Tourette’s Syndrome may suppress symptoms for short periods of time (4).


The data shows that men have the disorder more often than women. The an age of onset of the disorder in the sixth year of life. In Tourette’s Syndrome, tics resolve in adulthood in an average of 50% of patients tics subside. They remain unchanged in 5-10% of patients (3). Co-occurrence of Tourette’s Syndrome with other psychiatric and behavioural disorders. Clinical studies and epidemiological data suggest that only about 10% of patients have 'pure Tourette’s Syndrome' . In 90% of patients, concomitant diseases are diagnosed that significantly alter the course of the disease and the progression of treatment. A study by Robertson found that, the proportion of patients without diagnosed concomitant diseases was 13.5% (5). It is estimated that 0.3-1% of school-aged children meeting diagnostic criteria for TS also struggle with other diseases, including attention deficit hyperactivity disorder (ADHD), obsessive-compulsive disorder (OCD), mood disorder, oppositional defiant disorder and other behavioural disorders (6). These disorders occur at different stages of the disease, but may be overlooked due to the frequency and intensity of the tics (7). Although tics may worsen with age, some studies show that behavioural may problems persist and even worsen despite the tics subsiding. Focusing on the syndromic problems associated with TS seems to be crucial for patients' recovery, as they may negatively affect social functioning, peer relationships and learning (8).

Według Comings and Comings (9) , gdy dzieci mają problemy w uczeniu się, deficyty uwagi lub problemy emocjonalne, ponnien zostać przeprowadzić wywiad z opiekunami pod kątem tików ruchowych i głosowych dziecka oraz członków najbliższej rodziny. Zespół nadpobudliwości psychoruchowej z deficytem uwagi (ADHD) jest jednym z najczęściej diagnozowanych zaburzeń zachowania u osób z zespołem Tourette'a. Już w 1973 roku stwierdzono, że u wielu dzieci z ZT częstość występowania różnych zaburzeń zachowania określanych jako minimalna dysfunkcja mózgu, nadpobudliwość lub deficyt uwagi była bardzo wysoka. Ocenia się, że ADHD współistnieje z ZT u 25-90 pacjentów D (średnio 60%), przy czym początkowe objawy pojawiają się około 7 roku życia. Etiologia ADHD nie jest do końca poznana, a objawy ADHD występują u 2- 15% dzieci. We wczesnych stadiach pacjenci często wykazują niezdarność, nadpobudliwość, niską tolerancję na frustrację i „wypadek”(5,10). Przedstawione objawy kliniczne często poprzedzają pojawienie się tików(11). Oprócz nadpobudliwości i impulsywności u dzieci z ZT i ADHD zdiagnozowano zaburzenia poznawcze,oraz wykonawczych(12).


According to Comings and Comings (9) , when children have learning difficulties, attention deficits or emotional problems, caregivers should be interviewed about the child's and their own motor and vocal tics and immediate family members. Attention deficit hyperactivity disorder (ADHD) is one of the most commonly diagnosed behavioural disorders in persons with Tourette’s Syndrome. As early as 1973, it was found that the prevalence of various behavioural disorders defined as minimal brain dysfunction, hyperactivity or attention deficit was very high in many children with TS. It is estimated that ADHD coexists with TS in approximately 60% of patients, with initial symptoms appearing around 7 years of age. The aetiology of ADHD is not fully understood, with ADHD symptoms occurring in 2 - 15% of children. In the early stages, patients often show clumsiness, hyperactivity and low frustration tolerance (5, 10). The clinical signs presented often precede the appearance of tics (11). In addition to hyperactivity and impulsivity, cognitive and executive disorders have been diagnosed in children with TS and ADHD (12).

More than a dozen studies have assessed whether ADHD symptoms co-occurring with TS differ from those of patients without tics, and whether the presence of ADHD symptoms or the severity of tics has a greater impact on the functioning of patients with TS (13). Harcherik compared four groups of patients: 1) with Tourette’s Syndrome, 2) with ADHD, 3) with ADHD and epilepsy to a control group, taking into account cognitive function, small and large motor skills, perceptual motor skills and neurological indices (15). Patients with TS scored similar to the control group (healthy persons), while ADHD patients and patients with ADHD and epilepsy scored worse. It appears that children with ADHD and epilepsy had difficulties in almost all areas. These and other studies have shown that TS and ADHD symptoms have a greater impact on social, educational and behavioural problems than tics (5). The coexistence of ADHD affects the number of symptoms as well as social and cognitive functioning in patients with TS (17). Other studies (18) state that there are two types of persons with TS and ADHD. In the first type ADHD occurs independently of TS, while in the second type ADHD is secondary to TS. 'Pure ADHD' and TS ADHD are different , and their relationship is unclear. Finally, patients with TS may have difficulties with concentration, attention and impulse control, but at threshold levels for a DSM diagnosis of ADHD.  In this case, the prevalence of comorbid diseases depends on where the ADHD cut-off point is set.


Obsessive-compulsive disorder (OCD) is characterised by repetitive, persistent thoughts called obsessions and compulsions, which manifest as repetitive and seemingly purposeful behaviours performed in a stereotypical or patterned manner. Obsessions and compulsions are a source of distress for persons and may seriously interfere with their social functioning (18). According to Pauls et al (19), OCD can be divided into three types. The first refers to the presence of OCD and tics in the family, the second refers to the presence of OCD in the family, still without tic symptoms, and the third, which occurs in persons without a family history of OCD and without tics. Obsessive-compulsive disorder is the second most commonly diagnosed comorbid disease after Tourette’s Syndrome. In a study by Ubh et al (20), the proportion of patients with comorbid OCD was highest at 31.1%. Obsessive-compulsive symptoms (OCS) may be present in 50-80% of patients with TS. Most patients report OCD symptoms only in late childhood or early adolescence. OCD may significantly affect the overall clinical picture of TS and persist into adulthood despite periods of remission. In more than half to two-thirds of patients with TS, tics become less frequent or disappear completely in late adolescence. With OCD, it is highly likely that symptoms will persist even after the tics have disappeared (21).

Distinguishing complex tics from compulsive symptoms (OCS) may be problematic. There are many similarities between tics and OCS - both involve involuntary/compulsive repetitive behaviour and may involve sensory phenomena (abbreviated as SP) (22). The picture of OCD with TS is said to differ from its 'pure' form. In patients with TS, obsessions most often relate to sexuality, religion, aggression or the need for symmetry, while compulsions relate to repetition, controlling, counting, touching and self-harm. In the 'pure' form of OCD, obsessions mainly concern the need to keep clean and the fear of disease and accidents, while compulsions concern cleaning and keeping the body clean (10). Studies of patients with OCD show that the risk of depression in this group is five times higher than in persons without tics (23). A behaviour closely related to conduct disorder and ADD is socially inappropriate behaviour. In a study by Kurla et al (24), almost 0% of persons with TS exhibited behaviour that was more or less harmful to others and the environment.
 
 


2. Materials and methods
 
 
During the literature review, it was important to find information confirmed by several sources and described in a way that was easy to understand. Articles describing cases of Tourette’s Syndrome in the 1980s give a clear picture of the disease, and even today doctors describe their patients' symptoms and behaviour in much the same way (14). Both in books and on the Internet we may learn about possible causes of the disease. Books show that Tourette’s Syndrome cannot be cured, but doctors take measures to alleviate the symptoms (16).  Doctors describing Tourette's syndrome focus on everything the patients tell them during the interview and on observations of the patients' tics. They describe the disease, focusing on a broad spectrum of illnesses. Neurologists who have published books or articles focus on their own and their colleagues' research and explain how serious the disease is (17) The books provide evidence that there are many diseases that co-exist with Tourette's syndrome however, the amount of books about the comorbidity of various disorders with TS has decreased after 2020. Websites, which can be found by simply typing in the name of the disease, allow the reader to be introduced to a brief description of the disease, thus providing a minimum of knowledge for non-medical persons. However, simply entering the name of the disease on the NHS website is enough to get the necessary information on the disease (18). In the university library there is a film called Jon is not mad, which is about a boy in the 80s talking about his life with Tourette's syndrome. The film also features Jon's mother and doctor Oliver Sacks, who describes the boy's attempt to stop his tics, which ends in failure and leads to an increase in tics (15). Another highly recommended film is Horizon, Creative Disorders, which can also be found in the university library. The film features several persons, the first of whom is Nick. Nick talks about how music helps him with Tourette's Syndrome; when he was 10 years old and entered a music school where he started playing the piano. Playing the piano helped to calm Nick's tics, but when he had to perform in public the amount of stress involved in performing exacerbated his tics, so Nick never played the piano in public. The film also features Mick, who is a friend of Nick, talking about autism and how it has given him the ability to create music and he is incredibly creative and talented despite his young age (18). Doctors prove how important it is to recognise co-morbid diseases with Tourette’s Syndrome. Books that present histories of diseases related to Tourette's Syndrome describe a distinct neurological disorder occurring with ADHD and ASD (Autism Spectrum Disorder) (10). According to a new study, genetic variants that contribute to ASD may also be involved in ADHD and TS (4).  While watching both films, one can notice the inconvenience in one's life caused by the tics that accompany the individuals non-stop. The reason this is important is because a literature search found no books or articles written by persons suffering from Tourette’s Syndrome. Doctors describe the disease in medical terms, deriving their knowledge from interviewing patients, while it is the patient who has the most knowledge about how the disease affects his or her life. The point of view of patients is equally important.
 
 
3. Results
 
Approximately twenty books were identified that described in the simplest terms the symptoms and course of the disease and its links to other diseases. Artists were identified who described the historical course of the disease. Interviews in which the patients themselves spoke about the changes in their lives caused by the disease of Tourette's syndrome were taken into account(25).  Tourette's disease brings with it a range of mental health problems, such as depression, panic attacks and neurosis, which patients face when coping with Tourette's syndrome. Non-acceptance and rejection brings more stress and lack of social support contributes to rejection and isolation by sufferers. Medical support such as cognitive behavioural therapies (ERP) are very applicable to young persons. Thanks to these methods, patients are able to accept themselves better (26 ). In the guide, we can see the changes that occur in the patient's life, which results in a lack of self-acceptance, because why does he or she have the disease feel different and unable to function normally (27). Researchers who study the causes and risk factors for Tourette syndrome (TTS) are trying to better understand it and find better ways to treat it and reduce the risk of developing Tourette syndrome. The causes of Tourette's syndrome and other tic disorders are not well understood. Although the risk factors and causes of Tourette's syndrome are unknown, current research suggests that genes play an important role (28). Statistics from 2016-2019 show an incompletely clear;ne due to the failure to diagnose all cases n 2019 there were 162 children diagnosed with Tourette syndrome (29). The symptoms of the disease, the low level of knowledge about Tourette syndrome and its stigmatising nature lead to the exclusion of patients, already at an early stage of the disease. Lack of systemic solutions, e.g. in the field of education, health care, result in patients having difficulties at school as children and then, as adults, problems in the professional and personal spheres, as well as in social contacts, in spite of their total intellectual capacity.

 


 

Table 1 Sumary of included article


	Title
	Authors
	Type of Study/Methods
	Simple if Available
	Study seting and Main Results
	Outcome

	The Patient’s Pitch: The Neurologist, the Tuning Fork.(1)
	Casper, S. T.
	Narrative rewiev/literature search

	Na
	The history of the presentation of the disease, which was named after the neurologist working on the disease turetta syndrome.
	Positive impact for doctors

	The Cursing Patient: Neuropsychiatry Confronts Tourette’s Syndrome, 1825–2008.”(2)
	Kushner, Howard I.
	Literature search
	Na
	In this article, you can read about the disorders that occur during the disease turetta syndrome
	Positive for neurology

	Tourette’s Syndrome: Update. Brain Development
	Hallett M
	Literature search
	1000
	Studies have shown that men are more frequently affected than women by turette syndrome
	Positive psychological impact

	Gilles de la Tourette’s Syndrome and Disruptive Behavior Disorders: Prevalence, Associations, and Explanation of the Relationships. The Journal of Neuropsychiatry and Clinical Neurosciences (5)
	Robertson M.M., Cavanna A., Eapen V
	Literatury search
	1580
	Robertson's study showed that up to 13.5% of patients have co-morbidities with turetta syndrome and in such cases this is called not pure turetta syndrome. 
	Positive for fpatient and neurology

	Headache in patients with Tourette’s Syndrome: A systematic literature review. Cephalalgia Reports
	Bearpark J., Mujong D.P., Seri S., et al
	Raport
	2600
	It is estimated that at school age, neurologists detect comorbid diseases such as ADHD or OCB in one in five children.
	Positive inpact psychological

	Comings B.G.: Tourette’s Syndrome: Clinical and Psychological Aspects of 250 Cases. American Journal of Human Genetics
	Comings D.E., Comings B.G
	Literatury revew
	246
	According to research carried out by Comings, it shows that children who have learning difficulties are often the result of overlooking the child's neurological problems and the parents or loved ones observing the child.
	Positive  psychological aspect

	Tourette’s Syndrome, associated conditions and the complexities of treatment. Brain(10)
	Robertson M.M
	Literatury review
	
	Studies show that patients begin to show symptoms at the age of seven.
	Positive  psychological aspect

	Kids in the syndrome mix of ADHD, LD, autism spectrum, Tourette's, anxiety and more!: The one stop guide for parents, teachers and other professionals. London: Jessica Kingsley Publishers.(13)
	Kutscher, M.L., Attwood, T. and Wolff, R.R.
	Literatury review
	2000
	Studies have shown that during turret syndrome comorbidities may exacerbate tics in patients.
	Positive  psychological aspect

	Attentional and perceptual disturbances in children with Tourette’s syndrome, attention deficit disorder, and epilepsy. Schizophrenia Bulletin.
	Harcherik D.F., Carbonari C.F., Shaywitz S.E., et al
	Literatury review
	60
	Harcherk studied three groups of patients patients with tórette patients with adhd and patients with adhd and epilepsy Patients with TS scored similar to the control group (healthy persons), while persons with ADHD and 
ADHD and epilepsy performed worse. It appeared that children 
with ADHD and epilepsy showed difficulties in almost every area.
	Positive aspects for research

	Executive function in children with Tourette’s Syndrome and/or Attention Deficit Hyperactivity Disorder. Journal of the International Neuropsychological Society
	Harris E.L., Schuercholz L.J., Singer H.S., et al.
	Literatury revew
	147
	Research shows that children with disorders such as adhd or turetti syndrome have an ease of learning which allows them to acquire  better results at school age.
	Positive  psychological aspect

	Familial relationship between Gilles de la Tourette’s syndrome, attention deficit disorder, learning disabilities, speech disorders, and stuttering. Journal of the American Academy of Child & Adolescent Psychiatry
	Pauls D.L., Leckman J.F., Cohen D.J
	Literatury review
	378
	The study distinguished between three types of disorder occurrence. Family history of disorders not related to the family. They differed in the presence or absence of tics.
	A positive aspect for neurologists

	Motor stereotypes in adult patients 
with Tourette’s Syndrome. Future Neurology
	Ubhi M., Achnivu K., Seri S., et al
	Literatury review
	Na
	Obsessive-compulsive disorder is the second most commonly diagnosed comorbid disorder with Tourette’s Syndrome. A study by Ubhi wps the percentage of 
of patients with co-occurring OCD was found to be the highest and was 31,1%.
	A positive aspect for neurologists

	Adulthood Outcome of Tic 
and Obsessive-Compulsive Symptom Severity in Children With Tourette 
Syndrome. Archives of Pediatrics and Adolescent Medicine
	Bloch M.H., Petersom B.S., Scahill L., et al
	Artical review
	2055
	In more than half, and up to two thirds, of patients with TS, tics 
occur less frequently or disappear completely in the final 
stage of adolescence. In the case of OCD, there is a high likelihood of persistence of symptoms despite resolution of tics
	A positive aspect for neurologists

	Tourette’s Syndrome, associated conditions and the 
complexities of treatment. Brain
	Robertson M.M.
	Literatury review 
	
	Depression may take the form of mild or deeper 
mood disorders. In the most severe cases, the risk of 
of attempting suicide is as high as 15%. The aetiology 
of the disorder is complex and includes both genetic and psychological factors
	Negative psychological aspect

	Tourette Syndromand Risk of 
Depression: A Population-Based Cohort Study in Taiwan. Journal of 
Developmental & Behavioral Pediatrics
	Chou I.C., Lin H.C., Lin C.C., et al.
	Literature rivew
	590
	Patients with turet syndrome are prone to suffer from depression studies show that one in seven patients with turet syndrome had depression
	Negative psychological aspect

	Non-obscene Complex 
Socially Inappropriate Behavior in Tourette’s Syndrome. Journal of 
Neuropsychiatry
	Kurlan R., Daragjati Ch., Como P.G., et al.
	Article review
	na
	  In the Kurlan study 
 nearly 40% of persons with TS exhibited behaviours that were more or less 
hurtful to others and harmful to those around them
	Negative psychological aspect

	Tourette syndrome : a practical guide for teachers, parents and carers. London: David Fulton.
	Carroll, A. i Robertson, M.M.
	Literarure review
	na
	A guide for the teacher explaining how to proceed when a pupil has turette syndrome.
	Positive  psychological aspect

	Neurogenetic investigations of obsessive-compulsive disorder, Grantome. NIH.
	Nih
	
	337
	Tests carried out have indicated that the genetic aspect has an ocb in tutetta disease.
	Positive  psychological aspect

	Centers for Disease Control and Prevention. Centers for Disease Control and Prevention. Available at:
	Data and statistics on Tourette syndrom
	Literatury review
	na
	In order for a diagnosis to be made, the patient must be observed for a longer period of time so that the doctor can assess the extent of the disease and rule out any co-morbidities.
	Positive  psychological aspect

	Tourette Association of America.
	Zasoby i wsparcie
	Literature review
	229
	Statistics show that more than 55% of children have co-morbidities with Tourette's syndrome, but the data are unconfirmed because not many children have been tested.
	Negative psychological aspect















According to a new study, genetic variants that contribute to ASD may also be involved in ADHD and TS. In 2019, researchers from the Psychiatric Genomics Consortium linked autism-related variants to seven neuropsychiatric conditions, including anorexia, bipolar affective disorder and schizophrenia. However, despite genetic overlap, some of these conditions, such as anorexia and Tourette’s Syndrome, do not tend to co-occur. The new work focuses on Tourette's syndrome - a motor and tic disease - and the three diagnoses that are often associated with it: more than half of persons with Tourette's also have OCD or ADHD and up to 20 per cent have ASD. As all four conditions may include impulsive and compulsive behaviour, some researchers have proposed that they exist along a spectrum, with ADHD at one end, OCD at the other, and autism and Tourette's in the middle (30).
 



The goal of looking at all conditions on a spectrum together is to elucidate the genetics underlying their traits, says lead researcher Perister Paschou , professor of biological sciences at Purdue University in West Lafayette, Indiana. The diagnosis of Tourette’s Syndrome may only be established by a doctor on the basis of an analysis of the symptoms described by the patient and observation of the patient in the office. The first symptoms of Tourette’s Syndrome appear in childhood, so the parents of a child or adolescent usually seek medical help already at this stage. Then, depending on the suspected cause, the doctor refers the patient to a neurologist and/or psychiatrist for additional tests and consultations (31).
 

The disappearance of symptoms of a motor nature does not equate to a complete cure. Emotional disturbances are an equally important part of the disease, so the patient should be under the constant care of a psychologist. A patient with Tourette’s Syndrome needs to be aware of the advisability of psychotherapy and methods of self-management in dealing with increasing tension. It is very important to educate persons around the patient, especially teachers of children with Tourette’s Syndrome, because of the repression that may be unfairly applied to them at school (32).
 
US researchers in New York also identified seven regions of the genome and 18 genes that contain variants associated with ASD, ADHD and TS, most of which were missed in the 2019 analysis. The researchers found that the newly identified variants are typically found in genes that are highly expressed in the brain, including the hypothalamus and pituitary and adrenal glands. Together, these regions form a system involved in the body's stress response, which may function differently in persons with autism, ADHD or Tourette's syndrome. The researchers analysed data from previous studies involving a total of 93,294 persons with at least one of the four conditions, as well as 51,311 controls. They looked at common variants - single-letter DNA changes that occur in more than 1 per cent of the population - common to any two of the four conditions (33).
Four of the six possible pairs have significant overlap; the researchers found that ASD and OCD do not, and ADHD and OCD appear to be negatively correlated. ASD, ADHD and Tourette’s Syndrome also overlapped as a group.
Thomas Fernandez, an associate professor of psychiatry at Yale University says that “The lack of overlap between autism and OCD is suprising”. The two conditions sometimes occur, and spontaneous mutations associated with OCD are often found in genes associated with Tourette’s Syndrome and ASD, including CHD8 that Fernandez has discovered in previous years (30). It is possible that the overlap between ASD and OCD lies in the rare variants - the focus of Fernandez's research - rather than in the common themes of the new paper, he says (34).
 "I would be scratching my head if I didn't see these correlations," he says. It also shows the power of analysing groups of people with overlapping conditions to identify underlying genetics. Studies of more diverse groups usually require sample sizes of hundreds of thousands to detect any correlations.

It is a fact that chronic tics, including TS and ASD, often occur and share common clinical and behavioural features researchers are investigating possible overlapping pathophysiologies and genetic aetiologies of these disorders. However, rates of comorbidity between ASD and tics are somewhat asymmetric depending on which disorder is considered primary, suggesting that at least some observed comorbidities may be phenocopies rather than a shared aetiology (35).
Chronic tics and ASD also share a number of common features, including stereotyped, repetitive behaviours exacerbated or worsened by heightened emotional states (tics and stereotypies) and a higher prevalence in males than females. However, the presence and profile of ASD symptoms in patients with TS have not been systematically assessed in a large sample (36).
The prevalence of ADHD in TS was 55%, an unconfirmed statistic because only a portion of children have been tested. ADHD is often discovered after a patient has been diagnosed with Tourette's Syndrome, and patients with both disorders are more likely to have sleep problems and find it harder to control their anger. Learning difficulties, OCD, ADHD and TS combine to affect patients more severely, making them more likely to suffer from depression and even self-harm (37). Persons with epileptic seizures and developmental coordination disorder also had high rates of ADHD. Anxiety disorders, however, were not more common. Preliminary data suggest that most behavioural difficulties in ADHD are associated with combined or hyperactive impulsive subtypes of ADHD. Recognising the importance of obtaining more detailed information on disease severity and updating existing data on the epidemiological characteristics of psychiatric disorders in several other ways, the World Health Organisation recently expanded its Composite International Diagnostic Interview (CIDI). Almost all major psychiatric epidemiological studies of the last decade have placed particular emphasis on questions (38).

Over time, tics and ADHD symptoms were associated with OCD symptoms in late adolescence and early adulthood after accounting for demographic characteristics and comorbid psychiatric diseases. In prospective analyses, childhood and early adolescent tics predicted the severity of OCD symptoms in late adolescence and early adulthood. ADHD symptoms in adolescence predicted more OCD symptoms in early adulthood, and adolescent OCD predicted more ADHD symptoms in adulthood. Associations of tics with ADHD were not considered during prospective analyses. However, tics, OCD and ADHD have a multitude of associations with demographic and psychopathological risk factors. ADHD was associated with a lower IQ and lower social status, while OCD was associated with higher IQ (39). Further research is needed to understand the impact of ASD, ADHD and TS on each other.



 Summary
This article does not describe all conditions associated with Tourette’s Syndrome. The literature also reports the coexistence of TS with anxiety disorders, with personality disorders, with learning disabilities and with autism, among others (10). Due to the complexity of Tourette’s Syndrome, the diagnosis of the disorder must be multilevel and treatment must take into account the individual's functioning. For psychological interaction, in addition to cognitive behavioural therapy, it is recommended to participate in autogenic training, self-confidence and psychoeducation of the surrounding environment
Tourette’s Syndrome is described in many articles and books, but not every book or article presents the disease in a simple and clear way. You can read about the basics of Tourette’s Syndrome by typing the name of the disease into any internet search engine, but the book Children in the Mix of Syndromes - ADHD, LD, Autism Spectrum, Tourette's, Anxiety and Beyond!:, provides an opportunity to look at the disease in completely different terms. The book presents and explains, in a clear and readable way for the reader, what the disease does and what help is needed for persons with Tourette’s Syndrome and the co-existing disorders. When reading the book, special attention should be paid to the language used, as it helps the reader to understand what a serious disease Tourette’s Syndrome is.  A comprehensive treatment programme for TS and co-occurring ADHD should include interventions other than medication, such as cognitive-behavioural, psychoeducational and psychosocial interventions. In milder cases, psychoeducation and reassurance of the patient and family may be sufficient. Behavioural therapies such as a complex behavioural intervention for ticks, including habit change, have been shown to be significantly better than other behavioural/psychological therapies and placebo (34). Any treatment plan for TS with co-occurring ADHD must be based on a comprehensive diagnostic assessment. Behavioural therapy should be recommended as the first treatment option in patients with TS or tics and co-occurring ADHD, especially if symptoms are mild. Once again, sqtrong evidence shows the effectiveness of habit modification compared to placebo or other psychological treatments. When children with TS and ADHD are selected for concurrent pharmacological treatment, there are several effective treatments.
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