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Hyperactivity represents the central symptom of attention deficit hyperactivity disorder (ADHD), the most
common hehavioural disorder in children and adolescents (Halperin et al., 1992; Renner et al., 2008;
Romanos et al., 2008). Children with ADHD are said to become conspicuous at a young age due to increased
activity, motor restlessness and altered perception of time (Barkley et al., 2006). It is estimated that from
three to four years old, hyperkinetic symptoms can be reliably distinguished from the variance of normal
child behaviour (Von Klitzing et al., 2015). ADHD is usually diagnosed in children during the primary school
years, between the ages of 7 and 10 (Faraone et al., 2021; Scahill et al., 2000; Schlack et al., 2007). Boys are
affected more often than girls (Bennett, 2020; Dekkers et al., 2021; Faraone et al., 2021; Gobel et al., 2018;
Schlack et al., 2007). The current diagnosis of ADHD in younger children is made exclusively through external
assessment and behavioural observations (Wolraich, 2019). Therefore, the common diagnostic processes
of ADHD in children and adolescents have some potential sources of error, such as heuristics (Bruchmiiller
& Schneider, 2012a). Insufficient or one-sided diagnostics can quickly lead to overdiagnosis and
misdiagnosis (Bruchmiiller & Schneider, 2012a; Bruchmiiller et al., 2012b). Since a delayed or incorrect
diagnosis of ADHD can have numerous negative effects on the further development of the affected children,
it makes sense to exhaust all possibilities that are conducive to an early and reliable diagnosis (Renner et
al., 2008). Already at kindergarten age or before the age of six, children with ADHD are said to be
characterised by motor abnormalities, an increased urge to move and an increased level of activity (Berger
& Goldzweig, 2010; Romanos et al., 2008). Therefore, it is surprising that no objective instruments exist that
examine or make us of these parameters, such as increased movement, frequency, and type of movement
patterns of children with ADHD (Hall et al., 2016). The question arises whether the hyperactivity observed in
children with ADHD can be objectively recorded by using various parameters and indices of spatial
movement and, if necessary, be applied reliably, objectively, and validly for the diagnosis in children at
kindergarten age.

The main objectives of this dissertation are (1) to test whether children with ADHD move more frequently
compared to children without ADHD. In addition, it is to be determined - depending on the results from the

first study - (2) whether there are significant correlations between recorded continuous movement data of



the affected children in educational institutions and the ADHD symptoms reported by parents as well as the
medical diagnoses of ADHD and (3) whether the recorded continuous movement data of children with ADHD

are stable over time.

Literature

Barkley, R.A., Fischer, M., Smallish, L. and Fletcher, K. (2006). Young Adult Outcome of Hyperactive Children:
Adaptive Functioning in Major Life Activities. Journal of the American Academy of Child & Adolescent
Psychiatry, 45, 192-202. http://dx.doi.org/10.1097/01.chi.0000189134.97436.€2

Berger, |, & Goldzweig, G. (2010). Objective Measures of Attention-Deficit/Hyperactivity Disorder: A Pilot
Study. Israel Medical Association Journal, 12(9), 531-535.

Bruchmiiller, K. & Schneider, S. (2012a). Fehldiagnose  Aufmerksamkeitsdefizit-  und
Hyperaktivitatssyndrom? Psychotherapeut, 57(1), ~ 77-89. https://doi.org/10.1007/s00278-011-
0883-7

Bruchmiiller, K., Margraf, J. & Schneider, S. (2012b). Is ADHD diagnosed in accord with diagnostic criteria?
overdiagnosis and influence of client gender on diagnosis. Journal of Consulting and Clinical
Psychology, 80(1), 128-138. https://doi.org/10.1037/a0026582

Dekkers, T. J., Rapport, M. D., Calub, C. A,, Eckrich, S. J., & Irurita, C. (2021). ADHD and hyperactivity: The
influence of cognitive processing demands on gross motor activity level in children. Child
Neuropsychology, 27(1), 63-82. https://doi.org/10.1080/09297049.2020.1793924

Faraone, S. V., Banaschewski, T., Coghill, D., Zheng, Y., Biederman, J., Bellgrove, M. A., Newcorn, J. H.,
Gignac, M., Al Saud, N. M., Manor, |., Rohde, L. A, Yang, L., Cortese, S., Almagor, D., Stein, M. A.,
Albatti, T. H., Aljoudi, H. F., Algahtani, M. M. J., Asherson, P. . . ., Wang, Y. (2021). The world
federation of ADHD international consensus state- ment: 208 evidence-based conclusions about
the  disorder.  Neuroscience  and  Biobehavioral ~ Reviews, 128,  789-818.
https://doi.org/10.1016/].neubiorev.2021.01.022

Hall, C. L., Valentine, A. Z., Groom, M. J., Walker, G. M., Sayal, K., Daley, D., & Hollis, C. (2016). The clinical
utility of the continuous performance test and objective measures of activity for diagnosing and
monitoring ADHD in children: A systematic review. European Child & Adolescent Psychiatry, 25(7),
677-699. https://doi.org/10.1007/s00787-015-0798-x

Halperin, J.M., Matier, K., Bedi, G., Sharma, V., Newcorn, J.H. (1992) Specificity of inattention, impulsivity,
and hyperactivity to the diagnosis of attention-deficit hyperactivity disorder. Journal of the American
Academy of Child and Adolescent Psychiatry 31(2),190-196. https://doi.org/10.1097/00004583-
199203000-00002



Renner, T., Gerlach, M., Romanos, M., Herrmann, M. J., Reif, A, Fallgatter, A. J. & Lesch, K. (2008).
Neurobiologie des Aufmerksamkeitsdefizit-/Hyperaktivitatssyndroms. Der Nervenarzt, 79(7), 771~
781. https://doi.org/10.1007/s00115-008-2513-3

Romanos, M., Schwenck, C. & Walitza, S. (2008). Diagnostik der Aufmerksamkeitsdefizit-
/Hyperaktivitatsstorung  im  Kindes- und  Jugendalter. Der ~ Nervenarzt, 79(7), 782~
790. https://doi.org/10.1007/s00115-008-2511-5

Scahill, L. & Schwab-Stone, M. (2000). Epidemiology of ADHD in School-Age Children. Child and Adolescent
Psychiatric ~ Clinics  of ~ North  America, 9(3),  541-555. https://doi.org/10.1016/s1056-
4993(18)30106-8

Schlack, R., Holling, H., Kurth, B. & HuB, M. (2007). The prevalence of attention-deficit/hyperactivity disorder
(ADHD) among children and adolescents in Germany. Initial results from the German Health
Interview and Examination Survey for Children and Adolescents (KIGGS). Bundesgesundheitsblatt -
Gesundheitsforschung - Gesundheitsschutz, 50(5-6), 827-835. https://doi.org/10.1007/s00103-
007-0246-2

Von Klitzing, K., Déhnert, M., Kroll, M. & Grube, M. (2015). Mental disorders in early childhood. Deutsches
Arzteblatt International. https://doi.org/10.3238/arztebl.2015.0375



