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Stereotypies, along with tics, are 
the most common hyperkineses, espe-
cially among children [6]. Stereotypies 
are repetitive and aimless movements 
that have a certain pattern and can be 
stopped by distraction. These include 
both simple movements in the form of 
stamping with your foot, twisting your 
hair, biting your nails, and complex 
movements – flapping your arms, rotat-
ing your hands, swaying your torso, oro-
facial movements, as well as self-harm-
ing behavior [4, 11, 13].

Stereotypies are often observed in 
various mental disorders and diseases 
of the nervous system. Thus, according 
to the meta-analysis, 21.9–97.5% (me-
dian – 51.8%) of children with autism 
spectrum disorder (ASD), regardless of 
gender, have stereotypies, and they are 
associated with a younger age, lower lev-
el of intelligence and severity of ASD [16]. 
Other causes of the development of ste-
reotypies can be schizophrenia, affective 
disorders, oligophrenia, genetic diseases 

(most often Rett syndrome), as well as 
neurological diseases such as epilepsy, 
Tourette syndrome, Parkinson's disease 
[14].

However, simple stereotypies can be 
observed in 20-70% of cases, and com-
plex stereotypies – in 3-4% of cases of 
normally developing children [13]. They 
do not differ phenotypically from patho-
logical stereotypies, they are most of-
ten manifested by thumb sucking, body 
swaying and nail biting and are more of-
ten identified in boys (3:2 ratio) [7]. Such 
stereotypies, observed more often in chil-
dren under 2 years of age, are associated 
with the maturation of the neuromuscular 
pathways and insufficient maturity of the 
inhibitory effect of the cortex, especially 
the frontal lobes [1].

If the prevalence and phenomenology 
of stereotypies in normally developing 
children have been studied well enough, 
then this cannot be said about adults. 
Stereotypical motor disorder in intellectu-
ally intact adults without mental disorders 
was first described in 1996 by Castella-
nos F. et al. So, out of 20 respondents, 12 
people had signs consistent with DSM-IV 
SMD. 11 of the 12 subjects had a history 
of affective or anxiety disorder [8].

Tics are semi-spontaneous, sudden, 
rapid, repetitive, irregular movements or 
vocal tics in response to an imperative 
urge, a sensory feeling that leads to the 
need to make a particular movement (the 
so-called “premonitory urge") [2]. Motor 
and vocal tics are the basis of Tourette's 
syndrome and occur mainly in children, 

adolescents and young people (under 
18 years of age) and, as a rule, tend to 
regress. They are more common in boys 
than in girls, but in adulthood this pre-
dominance is less pronounced [9].

The aim of the study is to assess the 
prevalence and nature of stereotypies 
among adults without neurological and 
intellectual disorders and to determine its 
relationship with tics and associated psy-
chiatric symptoms.

Materials and methods of research. 
The study was conducted on the premis-
es of the Department of Neurology and 
Psychiatry of the Medical Institute of the 
M.K. Ammosov North-Eastern Federal 
University. Based on the aim of the study, 
we created an online questionnaire that 
includes 32 questions and is divided into 
the following sections:

1.	 General information: gender, 
age, ethnicity, employment, information 
about parents and siblings, information 
about previously diagnosed neurologi-
cal and somatic diagnoses, information 
about taking medications, information 
about bad habits, information about ac-
ademic performance at school and uni-
versity.

2.	 Signs of stereotypies and tics. 
The patients had to note certain motor 
phenomena that they observed. The 
questions were based on the Yale Glob-
al Tic Severity Scale (Leckman et al., 
1989), in addition, willpower suppression, 
the presence of premonitory urge, dura-
tion and frequency of motor phenomena, 
cessation during distraction, influence on 
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daily activity, aggravating and reducing 
factors were evaluated.

3.	 Obsessive-compulsive symp-
toms based on the Yale Brown Obses-
sive-Compulsive Scale (Goodman et al., 
1989).

4.	 Assessment of anxiety and de-
pression on the HADS scale (Hospital 
Anxiety and Depression Scale).

5.	 Evaluation of the attention func-
tion according to the Schulte Table test.

Participants had the opportunity to 
provide contact details to send the results 
of their research, as well as to clarify the 
specified information.

The object of the study were students 
of years 4-6 of a medical university. Be-
fore starting the survey, each respon-
dent was instructed on the basic termi-
nology.

Criteria for inclusion in the study: 1) 
age 18 and older; 2) voluntary consent 
to participate. Exclusion criteria: 1) age 
under 18 years; 2) the presence of ep-
ilepsy and other paroxysmal disorders; 
3) the presence of cognitive impairment 
that prevents the analysis of the data 
obtained; 4) the presence of diseases of 
the nervous system accompanied by the 
development of chorea, dystonia, tremor, 
paresis, and paralysis. 

A total of 80 people participated in the 
study, including 21 men (26.3%) and 59 
women (73.7%). The median age of the 
respondents was 23.0 [22.0; 26.0] years, 
all were university students, two partici-
pants were employed at the same time 
(2.5%). By ethnicity, the majority of par-
ticipants were Yakuts (66 people, 82.5%), 
Russians – 5 people (6.3%), another eth-
nic group – 9 people (11.2%). 

Based on the analysis of these motor 
symptoms, all participants were divided 

into two groups. The first (main) group 
consisted of persons with motor symp-
toms that can be attributed to tics and/or 
stereotypies, the second (control) group 
consisted of persons without motor phe-
nomena. 

During the study, none of the respon-
dents were recommended to take med-
ications and other therapeutic manip-
ulations. If a motor phenomenon was 
present, the report included the nature 
of hyperkinesis (stereotypies, tics), the 
presence of associated mental symp-
toms (obsessive-compulsive symptoms, 
signs of anxiety and depression) and the 
recommendation of an in-person con-
sultation with a specialist (neurologist or 
psychiatrist).

To check the sensitivity and specificity 
of the created questionnaire from among 
the respondents, we invited a group of 
volunteers for an in-person examination, 
who underwent a neurological examina-
tion and a thorough analysis of existing 
hyperkinesis.

Statistical processing was carried out 
in the SPSS Statistica 25.0 program. 
Since the distribution of most of the stud-
ied quantitative indicators differed from 
the normal one, their descriptive statistics 
are given in the form of the median, the 
25th and 75th quartiles (Me [Q1; Q3]), 
and the Mann-Whitney U-test was used 
to compare the two groups of quantitative 
data. Qualitative data are presented in 
the form of frequencies, for comparison 
of binary data, a contingency Table was 
used with the calculation of the Pearson 
χ2 criterion or the Fisher exact criterion, 
depending on the assumed minimum val-
ue. To determine the strength of the con-
nection between two nominal variables, 
Cramér's V criterion was calculated. The 

differences at p ≤ 0.05 were considered 
statistically significant.

The results of the study. Of the 80 
people who participated in the study, 
signs of stereotypies, motor and/or vocal 
tics were identified in 60 people (75%). 
Each of them had from 1 to 15 symp-
toms (median – 3.5 [3.0; 6.0]). The most 
common motor symptoms were lip bit-
ing (53.3%), joint clicking (53.3%), hair 
scratching with hands (38.3%) and tap-
ping with fingers on the surface (30.0%). 
Figure 1 shows the frequency of the 
identified hyperkineses.

In 59 (73.8%) people, the revealed 
motor symptoms were regarded as ste-
reotypies, in 10 (12.5%) people – motor 
tics, in 6 (7.5%) – vocal tics. In 4 people 
(5.0%), motor tics were combined with 
vocal tics, which is typical for Tourette's 
syndrome. However, none of the respon-
dents with this combination of signs had 
such a diagnosis, one participant was 
diagnosed with residual encephalopathy, 
and another was diagnosed with intracra-
nial hypertension. A combination of mo-
tor tics and stereotypies was found in 9 
(11.3%) people, and a combination of all 
three signs (motor tics, vocal tics, stereo-
typies) – in 3 (3.8%) people.

The respondents with hyperkineses 
did not differ from the representatives 
of the control group in age and the age 
of the mother at the time of birth. In the 
main group, 17 (28.3%) people had at 
least one neurological diagnosis in their 
medical history, and in the control group, 
3 (15.0%) people (p = 0.234). Moreover, 
in both groups, intracranial hypertension 
was most often diagnosed: in 10 (16.7%) 
people of the main group and 2 (10.0%) 
people of the control group (p = 0.47). 
Attention deficit hyperactivity disorder 

Frequency distribution of hyperkineses (in % of all responses).
Note: symptoms observed in less than 10% of patients are not included.
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(ADHD) was noted in only one respon-
dent with stereotypies.

The respondents of both groups did 
not differ statistically in the frequency 
of rheumatism, helminthiasis, and viral 
hepatitis. At the same time, anemia was 
noted by 32 (53.3%) representatives of 
the main group and only 3 (15.0%) rep-
resentatives of the control group (p = 
0.003; V= 0.335). Of the respondents 
in the main group, 1 (1.7%) people 
took antidepressants, 1 (1.7%) people 
took neuroleptics, 3 (5.0%) people took 
tranquilizers. Among the respondents 
of the control group, the use of these 
drugs was not registered. Although 
smoking was more often registered in 
the main group (40% versus 20%), no 
statistically significant difference was 
achieved.

Representatives of the main group 
more often ended their semester with 
good and excellent grades (93.3% vs. 
75.5%, V = 0.25; p = 0.025), although 
they did not differ in academic perfor-
mance from representatives of the con-
trol group.

The analysis of associated psychiatric 
disorders showed (Table 2) that the re-
spondents of the main group had a statis-
tically significantly higher level of anxiety, 
and anxiety was detected in 32 (53.3%) 
people, whereas among the control 

group – only 2 (10.0%) people. Obses-
sive-compulsive symptoms were found in 
25 (41.7%) representatives of the main 
group and only in 3 (15.0%) represen-
tatives of the control group (p = 0.023). 
The most common symptoms among 
the main group were the desire to dou-
ble-check (13 people, 21.7%), the need 
for symmetry (9 people, 15.0%) and the 
need for excessive cleanliness (8 people, 
13.3%). Of the 25 people with obses-
sive-compulsive symptoms, 23 people 
noted the meaninglessness of rituals, but 
could not get rid of them on their own. In 
addition to anxiety and obsessive-com-
pulsive symptoms, the respondents of 
the main group were slower at passing 
the Schulte Table test (40.0 [33.0; 54.5] 
sec versus 31.5 [27.5; 51.0] sec, p = 
0.032).

Out of 80 people, 10 people agreed to 
take part in an in-person neurological ex-
amination. In 7 people who, according to 
the results of an online survey, hyperkine-
ses were regarded as stereotypies, as a 
result of the analysis of complaints, anal-
ysis, neurological examination, the na-
ture of hyperkinesis was confirmed. On 
the contrary, among the three people who 
were assigned to the control group, one 
respondent revealed stereotypies during 
an in-person examination. Thus, the sen-
sitivity of our questionnaire in relation to 

stereotypies was 100%, the specificity 
was 66.7%.

The questionnaire's sensitivity to ticks 
was significantly lower. Thus, tics were 
identified in only one patient out of three 
volunteers with hyperkineses. But at the 
same time, none of the control group had 
been identified with tics. Consequently, 
the sensitivity was 33.3%, and the speci-
ficity was 100%.

Discussion. Our study shows the 
widespread prevalence of stereotypies 
among adults without neurological dis-
eases and intellectual disabilities. Tics 
and stereotypies are two of the most 
common non–directional motor behav-
iors, which in some cases can coexist. 
If in mild manifestations they decrease 
over time and do not require active inter-
vention, in severe cases they can persist 
further into adulthood and affect daily ac-
tivity [15]. 

A recent systematic review revealed 
that 23% of children aged 8 to 31 years 
with stereotypical motor disorder have 
concomitant tics, 37.6% of patients have 
ADHD and 16.5% have obsessive-com-
pulsive symptoms. And 8% of children 
with Tourette's syndrome have stereotyp-
ies [6]. Consequently, stereotypies, tics, 
ADHD and obsessive-compulsive dis-
order may have a common pathophys-
iological basis. According to our data, a 

General characteristics of the respondents

Parameter Main group (n=60) Control group (n=20) p-level
Age, years 23.0 [22.0; 25.0] 25.5 [23.0; 27.0] p = 0.043
Males, abs. (%) 14 (23.3) 7 (35.0) p = 0.304
Age of the mother at the time of the respondent's birth, 
years 29.0 [24.2; 35.75] 31.0 [22.5; 36.75] р=0.854

Neurological diagnosis since childhood, abs. (%) 7 (11.7) 2 (10.0) p = 0.838
Neurological diagnosis in medical history, abs. (%) 17 (28.3) 3 (15.0) p = 0.234
Somatic diagnosis in medical history, abs. (%) 39 (65) 8 (40) p = 0.05
Smoking, abs. (%) 24 (40) 4 (20) p = 0.104
Excellent and good grades as of last semester, abs. (%) 56 (93.3) 15 (75) p = 0.025; V = 0.251

Table 1

Associated psychiatric symptoms in respondents

Parameter Main group (n=60) Control group (n=20) p-level
HADS, anxiety, points 7.0 [5.0; 10.0] 4.0 [2.25; 5.75] p < 0.001
Anxiety, abs. (%) 32 (53.3) 2 (10.0) p = 0.001; V = 0.38
HADS, depression, scores 5.0 [3.25; 8.0] 4.0 [2.0; 6.75] р=0.151
Depression, abs. (%) 22 (36.7) 5 (25.0) p = 0.339
Obsessive-compulsive symptoms, abs. (%) 25 (41.7) 3 (15.0) р=0.023
Schulte Table test, sec. 40.0 [33.0; 54.5] 31.5 [27.5; 51.0] р=0.032

Table 2
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combination of tics and stereotypies was 
observed in 11.3% of cases.

Tics and stereotypies, along with 
akathisia, restless legs syndrome, ob-
sessive-compulsive disorder, tardive 
dyskinesia and some levodopa-induced 
dyskinesias, are combined into the gen-
eral term "acasitic spectrum disorders", 
since their development is based on an 
imperative need to make movements 
and, probably, a single pathophysiologi-
cal mechanism [3].

Long-term observation of stereotyp-
ies in children without mental retardation 
and ASD showed that in the vast majority 
of cases (81%) they develop before 24 
months and are more often associated 
with ADHD (30%), tics (18%) and OCD 
(10%) [12]. In almost all cases, stereotyp-
ies have a protracted course. Thus, a sur-
vey of 49 children and adolescents aged 
9 to 20 years revealed that during the 
entire observation period (range from 6.8 
to 20.3 years) stereotypies persist in 48 
(98%) people, including 9 (19%) people - 
for more than 15 years. However, 37 peo-
ple noted an improvement in symptoms, 
and 10 people's symptoms remained at 
the same level [17].

Tics in the vast majority of cases begin 
at the age of 5 to 8 years, occur three 
times more often in men, characterized 
by cranio-caudal spread with the first tics 
in the form of blinking, movement of the 
nose, face, whereas the muscles of the 
trunk and limbs are involved later, the 
peak of tics occurs at the age of 10 to 13 
years, after then their severity gradually 
decreases [5].

Freeman R. and colleagues observed 
42 children (11 girls and 31 boys) with a 
stereotypical motor disorder, but without 
self-harming disorder, mental retardation, 
and ASD. Among them, ADHD was found 
in 16 people, tics in 18 people, including 
Tourette's syndrome in 11 people, OCD 
in 2, obsessive-compulsive behavior in 3 
people. The first signs of stereotypies ap-
peared at the age of 17 months, and the di-
agnosis was esTableished on average at 
the age of 6 years. The authors observed 
39 children for more than 6 months, and 
25 people's symptoms improved, includ-
ing 4 children whose stereotypies were 
completely stopped. The family history 
was positive in 13 children [10]. Accord-
ing to the results of our study, represen-
tatives of the main group, which mainly 
included patients with stereotypies, were 
more likely to have obsessive-compul-
sive symptoms and anxiety, and were 
slower at passing the Schulte Table tests.

Attention is drawn to the lack of a di-
agnosis of Tourette's syndrome in indi-
viduals who note all the symptoms of the 

disease, such as motor and vocal tics. 
An interesting finding of the study was 

the more frequent indication of anemia in 
the main group of individuals. We con-
ducted a search in PubMed databases, 
eLibrary.ru, Google Academy, however, 
we did not find any scientific articles dis-
cussing the relationship of anemia with 
stereotypies or tics. The only disease 
from the group of "acasitic" disorders that 
can be caused by iron deficiency is rest-
less legs syndrome [18].

The strength of our research is the 
high sensitivity of the created question-
naire in relation to stereotypies. Undoubt-
edly, most respondents, especially when 
identifying anxiety or obsessive-compul-
sive symptoms that reduce daily activity, 
need to consult a neurologist or psychia-
trist for an in-person examination. In our 
study, we were able to show a fairly wide 
prevalence of stereotypies among adults.

The study also has a number of limita-
tions. First of all, it is the identification of 
signs using a questionnaire. At the same 
time, in-person examinations revealed 
its rather high sensitivity to stereotyp-
ies, but low sensitivity to tics. Secondly, 
we did not take into account the age of 
hyperkineses development. Thirdly, we 
limited ourselves to obsessive-compul-
sive symptoms. However, the last point is 
quite justified, since the diagnosis of ob-
sessive-compulsive disorder undoubted-
ly requires face-to-face consultation with 
a psychiatrist.

Conclusion. Stereotypies are identi-
fied not only among children with normal 
development, but are also quite common 
among the adult population, even in the 
absence of organic brain damage and 
cognitive decline, and in about half of 
all cases they are combined with obses-
sive-compulsive symptoms and anxiety. 
Although active treatment may not be re-
quired in all cases, with the influence of 
stereotypies, tics, obsessive-compulsive 
symptoms on daily activity, the develop-
ment of stigmatization, pharmacotherapy 
or psychotherapy may be options for im-
proving a person's condition.
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