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introduction. Tourette syndrome is 
a neurological disorder, which involves 
involuntary motor tics and repetitive 
abnormal vocalizations (1). This con- 
dition can occur between the age of 2 
to 21 years (1–6). Tourette syndrome 
is commonly presented with motor 
tics and vocal tics. Tics can be defined 
as sudden twitches, movements or 
sounds that occur repeatedly. Repetitive 
blinking, shoulder shrugs, repeated hand 
and leg movements are the examples 
for motor tics. Vocal tics are abnormal 
repetitive sounds made by the individual. 
It has been found that usually the sym- 
ptoms of Tourette syndrome decrease 
during early adolescence and adulthood. 
Tourette syndrome can be diagnosed 
with the presence of both motor tics 
and vocal tics. Nine out of ten Children 
affected with Tourette syndrome also 
present with some mental, behavioral 
or developmental disorders (1, 7–10). 
Children can also be affected with sle- 
eping problems, poor academic perfor- 
mance, low self-esteem, and difficulty 
in controlling temper. The causes for 
Tourette syndrome are yet being studied. 
There is a hypothesis suggesting cau- 
ses such as bacterial infection, gene- 
tic predisposition and abnormal dopa- 
minergic function in the brain (4, 8, 11). 
The management of the disease depends 
on the severity of the condition. In mild 
cases subjects can control the tics with 
intention. But in severe cases medication 
such as neuroleptics and specialized 
behavioral therapies are required. The 
medication begins with small doses and 
slowly increased until symptoms are 
relieved. Common side effects of these 
medications are depression, weight gain 
and tiredness (1, 4, 6, 9).

Background. In the present case 
study, our subject was a 12-year-old 
boy, who presented with motor and 
vocal tics and was diagnosed with Tou- 
rette syndrome. His symptoms have 
been persistent for more than five 
years. He was born through a caesarean 
section and had a low birth weight of 
1,24 kg. He had good weight gain during 
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анотація. Синдром Туретта (СТ) зазвичай супроводжується руховими та голосовими пору-
шеннями. Було виявлено, що симтоми СТ зазвичай зменшуються у підлітковому віці та у 
час дорослішання. Діти також можуть мати проблеми зі сном, слабкі академічні досягнен-
ня, занижену самооцінку та складнощі у контролі поведінки. Причини виникнення СТ ще до-
статньо не вивчені. Ретельний аналіз спеціальної літератури свідчить про наявність багатьох 
досліджень з фармакологічного, поведінкового, психологічного та хірургічного менеджмен-
ту, проте не вивлено робіт з менеджменту підвищенної маси тіла серед дітей із СТ. Мета. Вив-
чити можливу ефективність програми, що включає вправи, націлені на зменшення ваги як до-
даток до фармакологічного лікування СТ, запропонованого у конкретному медичному випад-
ку. Методи. Аналіз науково-методичної літератури, тестування, застосування вправ для зни-
ження маси тіла. Результати. У ході дослідження пацієнт із синдромом Туретта отримував ме-
дикаментозне лікування, але в нього розвинувся такий медикаментозний побічний ефект, як 
збільшення маси тіла. Для цього пацієнта було розроблено відповідну програму, що складала-
ся з аеробних врав для зниження ваги та розвитку координації і спритності. Програма включа-
ла стаціонарне педалювання, ходьбу в гору і вниз на підніжці висотою 30 см з двосторонніми 
рухами рук вгору і вбік. Регулярний моніторинг показав, що після 5 місяців, протягом яких 
суб’єкт дотримувався встановленої програми, його маса тіла зменшилася на 2,5 кг, а зі 
збільшенням зросту індекс маси тіла (ІМТ) знизився до 23,5 кг ∙ м–2. Хоча пацієнт все ще 
був у категорії ожиріння, але зниження маси та ІМТ показали хорошу позитивну динаміку. 
Його ліпідний профіль продемонстрував, що значення тригліцеридів знизилося з 210 до 
178 мг ∙ дл–1. Рівні ALT та AST знизилися до 60,9 о ∙ л–1 та 47,1 о ∙ л–1 відповідно. Отже, програ-
ма інтервенції виявилася ефективною для цього медичного випадку.
ключові слова: діти, синдром Туретта, ожиріння, контроль зайвої ваги.

Esther Liyanage, Fmd Chellapillai, oleksandr Krasilshchikov

TourETTE syndromE: ExErCisE For oBEsiTy, A CAsE rEporT
summary. Tourette’s syndrome (TS) is typically accompanied by motor and vocal impairments. 
The symptoms of TS were found to typically decrease in adolescence and adulthood. Children 
may also have sleeping difficulty, poor academic performance, low self-esteem, and difficulty 
controlling behavior. The etiology of TS is not fully understood. A careful analysis of the special 
literature indicates the presence of many studies on pharmacological, behavioral, psychological, 
and surgical management, but no reports on the management of overweight among children 
with TS. Objective. To examine the possible effectiveness of a program that includes physical 
exercises aimed at weight loss as a supplement to the pharmaceutical treatment of TS prescribed 
in a particular case. Methods. Review of scientific and methodological literature, testing, 
and the use of exercises for weight loss. Results. During the study, a patient with Tourette 
syndrome received medical treatment, however he developed a side effect such as weight gain. 
An appropriate aerobic exercise program was developed for this patient to reduce weight and 
develop coordination and agility. The program included exercise on a stationary bike, stepping 
up and down a 30 cm high platform with lateral and front arm rises. Regular monitoring showed 
that, after 5 months of the program, his body weight decreased by 2,5 kg, and with increasing 
growth, the body mass index (BMI) decreased to 23,5 kg ∙ m–2. Although the patient still has 
obesity, weight loss and BMI showed good positive dynamics. His lipid profile showed that the 
triglyceride decreased from 210 to 178 mg ∙ dl–1. ALT and AST values decreased to 60,9 IU ∙ L–1 
and 47,1 IU ∙ L–1, respectively. Thus, the intervention program proved to be effective for this case.
Keywords: children, Tourette syndrome, obesity, excessive weight management.
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the following months and showed good 
developmental pattern. The child had 
been active but suffered anemia at 
10 months for which he was on Iron 
supplements. He had repeated bouts of 
fever and lower respiratory tract infec- 
tions and a couple of episodes of febrile 
convulsions in his early childhood.

The child complained of headache 
and chest pain at 9 years of age. Motor 
and vocal tics were noted by medical 
professionals. The mother stated that 
the family observed motor and vocal 
tics since the child was 7 years old and 
they considered it as effects of watching 
television for prolonged hours and as 
part of his misbehavior.

Medical records of the child revealed 
that he presented with repetitive move- 
ments such as eye blinking, sniffing and 
hand movements which worsened with 
stress and improved when relaxed. His 
vision and hearing were normal. He was 
not hyperactive and did not present with 
OCD.

In January 2020 he was prescribed 
with Haloperidol and Benzhexol. It was 
changed to Risperidone and Benzhexol 
after few months with expectation of 
better progress. The symptoms impro- 
ved with Risperidone but its’ side effects 
were challenging. The symptoms of 
motor and vocal tics reduced to a great 
extent.

Since weight gain is among known 
common side effect of antipsychotic 
drugs the child experienced increased 
appetite, and his body weight increased 
by 10 kg in seven months from a body 
weight of 50 Kg when his height was 
161 cm with a BMI of 19,3 Kg/m2.
With the increased weight gain he 
was classified as obese with a BMI 
of 22,8 Kg/m2 at the age of 12 years 
and 3 months, for which the cut off 
for 95th percentile is 22,3 Kg/m2

(Weight – 60 Kg, Height 162,6 cm). 
He was classified as obese based on 
the BMI categories corresponding to 
percentile defined by Centers for Disease 
Control and Control. Accordingly, less 
than 5th Percentile is underweight, 5th 
to 85th percentile is healthy weight, 85th 
to 95th percentile is overweight and 
95th percentile and above is considered 
obese (12, 13). In case of this patient, 
the body weight increased drastically, 

and he developed hyperlipidemia with 
Triglyceride at 210 mg/dl, HDL at 
36 mg/dl considered low and LDL at 
108 mg/dl considered above optimal. 
The researchers decided it was essential 
to focus on managing side effects to 
prevent complications.

During his visit to the physiotherapy 
department, medical records revealed 
that vocal tics had diminished, and 
motor tics had reduced. His academic 
performance was considered below 
average. He had intermittent episodes of 
chest pains; ECG and echo cardiogram 
reports were normal.

The child was hyperlipidemic with 
high levels of alanine aminotransferase 
(ALT) at 88 U/L and aspartate amino- 
transferase (AST) at 42 U/L. He also 
presented with acanthosis nigricans, 
which was an alarming sign of being pre 
diabetic and obese. He was instructed on 
diet modification and physical activity. 
Medical management had brought abo- 
ut a lot of improvement and reduced 
involuntary movements in the patient. 
However, despite being instructed to 
involve in physical activity to reduce 
body weight, the child was not motivated 
and did not involve the physical activities 
instructed by the physicians. As phy- 
siotherapists our role was to address 
excess weight.

Treating obesity among children is 
a challenge, because of high non-com- 
pliance to indulge in exercise program 
(14). Especially in this patient, it was 
a greater challenge because of increa- 
sed appetite as a side effect pharma- 
cotherapy for TS that led him to overeat 
and feel drowsy, because of which he 
felt lazy and preferred sleeping during 
the day. Poor patient motivation and 
lack of time among parents to get their 
child to involve in exercise have been 
reported to be important factors and 
cause low treatment efficiency (15). 
This was very true in this patient’s 
context. The treatment method for 
management of TS children needs to 
be a holistic one inclusive of: Medical, 
psychological, behavioral treatment etc. 
(16–19). A thorough literature search 
revealed there are ample studies abo- 
ut the pharmacological, behavioral, 
psychological and surgical management; 
however, there was no published litera- 

ture about management of increased 
weight among children with TS.

The researchers developed an exer- 
cise program as an adjunct intervention 
to the medical and psychological treat- 
ment that the patient was undergoing. 
The objective was to reduce body weight 
in the patient and while formulating the 
exercise plan history of intermittent epi- 
sodes of chest pain had to be con- 
sidered to prevent any risks and hazard.

The objective of the study was to 
investigate the possible efficiency of 
an exercise program aimed at weight 
reduction in addition to pharmaceutical 
treatment of the Tourette Syndrome in a 
case study.

methodology. In this case study, 
the patient diagnosed with the Tourette 
Syndrome had received medical treat- 
ment from the physician and developed 
a medicament side-effect which expres- 
sed in gaining weight. For this very 
condition, specific exercise intervention 
has been developed, which consisted of 
aerobic exercises for weight reduction, 
coordination, and agility. It included 
stationary cycling, stepping up and down 
on a 30 cm high footstool, with bilateral 
arm movements upwards and sideways 
with 250 gm sandbags.

Intervention included 30 minutes of 
stationary cycling. Thereafter, there were 
exercises for 30 minutes which included 
step up and step down on a footstool 
30 cm high, bilateral arm movements 
upwards and sideways with 250 gm 
sandbags and a walk of total 15 minutes 
duration with 30 seconds rest between 
every 1-minute walk across a 3-meter 
distance, whereby he was encouraged 
to achieve more laps within a minute. 
The child followed the exercise sessions 
in the physiotherapy department for 
3 months, 5 days a week until schools 
re-opened. Thereafter he visited the 
department every other week. When at 
home, he was instructed to cycle for an 
hour, be active and to avoid naps during 
the day. During this period when the 
patient followed the exercises at home, 
regular monitoring was done via phone 
calls and the patient was encouraged to 
continue exercises and the body weight 
was used as feedback to keep him 
motivated.
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The effectiveness of the suggested 

exercise program was assessed through 
the resulting weight stabilization or 
weight reduction.

results. Just before the start of the 
exercise program, at the age of 12 years 
and 5 months, the patient’s body weight 
was 65,5 Kg, height was 163 cm and 
his BMI was 24,7 Kg/m2, he was in the 
obese category beyond the 95th percen-
tile (12, 13).

Regular monitoring revealed that 
his body weight did not increase after 
following exercises for 2 weeks. After 
5 months, during which he adhered to 
the prescribed exercise program, the 
child’s body weight reduced to 63 Kg, 
his height was 163,8 cm and the BMI had 
reduced to 23,5 Kg/m2. He was 12 years 
and 10 months old and the cut-off for 
95th percentile at this age is 23 Kg/m2. 
Hence, he was still in the obese category 
but the reduction in weight and BMI was 
a positive finding showing good posi- 
tive dynamics. In addition, his lipid pro- 
file tests revealed that the Triglyceride 
value had reduced from 210 mg/dl to 
178 mg/ dl Triglycerides. The ALT and 
AST Levels have reduced to 6,9 U/L 
and 47.1 U/L respectively. Hence, the 
intervention program happened to be 
effective during this case study.

discussion. Tourette syndrome is
a neurodevelopmental disorder cha- 
racterized by motor and vocal tics, and 
comorbidities such as attention-deficit/
hyperactivity disorder (ADHD) and 
obsessive-compulsive disorder (OCD). In 
this case the child presented with motor 
and vocal tics with no hyperactivity or 
OCD (10).

Majority of treatment options to 
treat tics among children with TS is 
pharmacological and the commonly pres- 
cribed drugs are dopamine antagonists, 
such as neuroleptics or atypical antip- 
sychotics. The side effects most enco- 
untered by these patients include weight 
gain, drowsiness, sedation and difficulty 
in performing cognitive tasks (20). 
Among children with TS, it is stated that 
tics typically start at the age of 5 or 6 and 
its peaks in severity between 10–12 years 
of age and decreases or weans of by the 
end of adolescence (21, 22). In a study 
it is stated that long-term medication 
to treat tics in patients TS, leads to 

increased appetite which may result 
in significant weight gain (23). Despite 
the evidence that tics may wean off by 
the end of adolescence, it is also stated 
that pharmacological management le- 
ads to common side-effects, one of 
which is weight gain. This is alarming 
information because if this weight gain 
will not be addressed and reduced, the 
child may grow into adolescence and 
early adulthood as an “obese” individual. 
Obesity is a well-known health problem, 
associated with several complications 
such as: risk of premature death, dia- 
betes, cancer, heart diseases, many 
other physical and social diseases in 
adulthood (24–26).

In the present case study, the patient 
had experienced increased body weight 
as a side-effect of medication for treating 
TS. A thorough literature search revealed 
that there are various studies about the 
different management methods for TS 
itself. However, there was no published 
research to address the side-effects 
arising from the medical management of 
the condition.

Therefore, there were no studies 
to compare the findings of the present 
study. However, there are studies 
about treating obesity among children 
that suggest involvement in physical 
activity and exercise program to be good 
strategies. The recommended exercise 
levels among children are expected to 
be higher with participation in moderate-
high intensity physical activity at least 
60 min/day (15). A systematic review 
was conducted including previous 
meta-analyses addressing the effects 
of exercise (aerobic, strength training, 
or both) in the treatment of overweight 
and obesity in children and adolescents. 
It was revealed that exercise reduce 
weight in overweight and obese children 
and adolescents (27). It was stated that 
any type of exercise leads to weight loss, 
if it is performed for at least 4–10 hours 
weekly, and children may adapt better to 
frequent and short-term exercises (28).

Conclusions. In the present study the 
patient followed the exercise program 
for1 hour on 5 days a week, which 
focused on aerobic fitness, agility and 
co-ordination. It was revealed that there 
was weight stabilization and weight 

reduction in the patient resulting from 
suggested intervention.

The medical management led to 
lot of improvement in motor and vocal 
tics. However, as a side effect of the 
medication the subject had increased 
appetite and gained excess weight. He 
has attended physiotherapy sessions for 
the 5 months and reduction in weight 
was noted and the exercises will be 
continued. The case report of this patient 
intends to convey that it is essential to 
address the side effects of medication 
as a team in patients with Tourette 
syndrome to prevent complications such 
as hyperlipidemia, diabetes, obesity etc. 
associated with excess weight.

LiTErATurE
1. Better Health. Tourette syndrome – Better 

Health Channel [Internet]. Betterhealth.vic.gov.
au. 2014 [cited 18 September 2021]. Available 
from: https://www.betterhealth.vic.gov.au/health/
conditionsandtreatments/tourette-syndrome

2. Efron D, Dale R. Tics and Tourette syndrome. 
Journal of Paediatrics and Child Health [Internet]. 
2018 [cited 18 September 2021];54(10):1148-
1153. Available from: https://onlinelibrary.wiley.
com/doi/abs/10.1111/jpc.14165 DOI: 10.1111/
jpc.14165

3. Hamamoto Y, Kano Y. Brain and nerve =. 
Shinkei kenkyu no shinpo [Internet]. 2018 [cited 18 
September 2021];70(11):1237-45. Available from: 
https://webview.isho.jp/journal/detail/abs/10.11477/
mf.1416201169/DOI: 10.11477/mf.1416201169

4. Stern J. Tourette’s syndrome and its bor- 
derland. Practical Neurology [Internet]. 2018;18(4): 
262-270. Available from: https://pubmed.ncbi. 
nlm.nih.gov/29636375/ DOI: 10.1136/practneu- 
rol-2017-001755

5. Surén P, Bakken I, Skurtveit S, Handal 
M, Reichborn-Kjennerud T, Stoltenberg C et al. 
Tourettes syndrom hos barn i Norge. Tidsskrift for 
Den norske legeforening [Internet]. 2019 [cited 
18 September 2021];. Available from: https://
tidsskriftet.no/2019/10/originalartikkel/tourettes-
syndrom-hos-barn-i-norge DOI: 10.4045/tids- 
skr.19.0411

6. Morand-Beaulieu S, Leclerc J. Synd- 
rome de Gilles de la Tourette: défis de la recher-
che pour améliorer la pratique clinique. L’Encép-
hale [Internet]. 2020 [cited 18 September 2021]; 
46(2):146-152. Available from: https://pubmed.
ncbi.nlm.nih.gov/32014239/ DOI: 10.1016/j.encep. 
2019.10.002

7. CDC. Learn About Tourette Syndrome | 
CDC [Internet]. Centers for Disease Control and 
Prevention. 2019 [cited 18 September 2021]. 
Available from: https://www.cdc.gov/ncbddd/to- 
urette/index.html

8. Hallett M. Tourette Syndrome: Update. 
Brain and Development [Internet]. 2015;37(7):651-
655. Available from: https://pubmed.ncbi.nlm.nih. 
gov/25604739/ DOI: 10.1016/j.braindev.2014.11.005

9. Muth C. Tics and Tourette Syndrome. JAMA 
[Internet]. 2017;317(15):1592. Available from: 
https://jamanetwork.com/journals/jama/fullar- 
ticle/2618623 DOI: 10.1001/jama.2017.0547

10. Hartmann A, Worbe Y. Tourette syndrome: 
clinical spectrum, mechanisms and personalized 

82



83

ТЕорія і мЕТодикА фізичного виховАння і спорТу
Науково-теоретичний журнал

treatments. Current Opinion in Neurology [Inter- 
net]. 2018;31(4):504-509. Available from: https:// 
journals.lww.com/co-neurology/Abstract/2018/ 
08000/Tourette_syndrome__clinical_spec- 
trum,_mechanisms.21.aspx DOI: 10.1097/wco. 
0000000000000575

11. Jakubovski E, Müller-Vahl K. Speechles-
sness in Gilles de la Tourette Syndrome: Cannabis-
Based Medicines Improve Severe Vocal Blocking 
Tics in Two Patients. International Journal of Mo- 
lecular Sciences [Internet]. 2017 [cited 18 Septem- 
ber 2021];18(8):1739. Available from: https://www.
mdpi.com/1422-0067/18/8/1739 DOI: 10.3390/ 
ijms18081739

12. CDC. BMI for Children and Teens [Internet]. 
Centers for Disease Control and Prevention. 2021 
[cited 18 September 2021]. Available from: https://
www.cdc.gov/obesity/childhood/defining.html

13. WHO. Growth reference 5–19 years – BMI-
for-age (5–19 years) [Internet]. Who.int. [cited 18 
September 2021]. Available from: https://www.
who.int/tools/growth-reference-data-for-5to19-
years/indicators/bmi-for-age

14. bülbül s. Çocuklarda Obezite Tedavisinde 
Egzersiz. Türk Pediatri Arşivi [Internet]. 2019 
[cited 18 September 2021];(55):2-10. Available 
from: https://turkarchpediatr.org//en/exercise-in-
the-treatment-of-childhood-obesity-1320 DOI: 
10.14744/TurkPediatriArs.2019.60430

15. Befort C, Greiner K, Hall S, Pulvers K, Nollen 
N, Charbonneau A et al. Weight-related perceptions 
among patients and physicians. Journal of General 
Internal Medicine [Internet]. 2006;21(10):1086-
1090. Available from: https://link.springer.com/
article/10.1111/j.1525-1497.2006.00567.x DOI: 
10.1111/j.1525-1497.2006.00567.x

16. Nissen J, Kaergaard M, Laursen L, 
Parner E, Thomsen P. Combined habit reversal 
training and exposure response prevention in a 
group setting compared to individual training: a 
randomized controlled clinical trial. European Child 
& Adolescent Psychiatry [Internet]. 2018;28(1):57-
68. Available from: https://link.sprinüger.com/
article/10.1007/s00787-018-1187-z DOI: 10.1007/
s00787-018-1187-z

17. Carulla-Roig M, Isomura K, Pérez-Vigil 
A, Larsson H, Hellner C, Mataix-Cols D et al. 
Pharmacoepidemiology of Tourette and Chronic Tic 
Disorders in Sweden 2005–2013. Journal of Child 
and Adolescent Psychopharmacology [Internet]. 
2018 [cited 18 September 2021];28(9):637-645. 
Available from: https://www.liebertpub.com/doi/10. 
1089/cap.2017.0169 DOI: 10.1089/cap.2017.0169

18. Behler N, Leitner B, Mezger E, Weidinger 
E, Musil R, Blum B et al. Cathodal tDCS Over Motor 
Cortex Does Not Improve Tourette Syndrome: 
Lessons Learned From a Case Series. Frontiers 
in Behavioral Neuroscience [Internet]. 2018 
[cited 18 September 2021];12. Available from: 
https://www.frontiersin.org/articles/10.3389/
fnbeh.2018.00194/full DOI: 10.3389/fnbeh.2018. 
00194

19. Smeets A, Duits A, Horstkötter D, 
Verdellen C, de Wert G, Temel Y et al. Ethics of 
Deep Brain Stimulation in Adolescent Patients 
with Refractory Tourette Syndrome: a Systematic 
Review and Two Case Discussions. Neuroethics 
[Internet]. 2018;11(2):143-155. Available from: 
https://link.springer.com/article/10.1007%2
Fs12152-018-9359-6 DOI: 10.1007/s12152-018-
9359-6

20. Eddy C, Rickards H, Cavanna A. Treat- 
ment strategies for tics in Tourette syndrome. 
Therapeutic Advances in Neurological Disor- 
ders [Internet]. 2010 [cited 18 September 
2021];4(1):25-45. Available from: https://journals.
sagepub.com/doi/10.1177/1756285610390261 
DOI: 10.1177/1756285610390261

21. PETERSON B, PINE D, COHEN P, BROOK J. 
Prospective, Longitudinal Study of Tic, Obsessive-
Compulsive, and Attention-Deficit/Hyperactivity 
Disorders in an Epidemiological Sample. Jour- 
nal of the American Academy of Child & Ado- 
lescent Psychiatry [Internet]. 2001;40(6):685-695. 
Available from: https://www.jaacap.org/article/ 
S0890-8567(09)60473-1/fulltext DOI: 10.1097/ 
00004583-200106000-00014

22. 8. Cohen S, Leckman J, Bloch M. Clini- 
cal assessment of Tourette syndrome and tic 
disorders. Neuroscience & Biobehavioral Reviews 
[Internet]. 2013;37(6):997-1007. Available from: 
https://www.sciencedirect.com/science/article/
abs/pii/S0149763412002035?via%3Dihub DOI: 
10.1016/j.neubiorev.2012.11.013

23. Irving C, Adams C, Lawrie S. Haloperidol 
versus placebo for schizophrenia. Cochrane Databa- 
se of Systematic Reviews [Internet]. 2006 [cited 
18 September 2021];. Available from: https://www.
cochranelibrary.com/cdsr/doi/10.1002/14651858.
CD003082.pub2/full DOI: 10.1002/14651858.
cd003082.pub2

24. Danielzik S, Czerwinski-Mast M, Langnäse 
K, Dilba B, Müller M. Parental overweight, socio-
economic status and high birth weight are the 

major determinants of overweight and obesity in 
5–7 y-old children: baseline data of the Kiel Obesity 
Prevention Study (KOPS). International Journal 
of Obesity [Internet]. 2004 [cited 18 September 
2021];28(11):1494-1502. Available from: https://
www.nature.com/articles/0802756 DOI: 10.1038/
sj.ijo.0802756

25. Hudda M, Nightingale C, Donin A, Owen 
C, Rudnicka A, Wells J et al. Patterns of childhood 
body mass index (BMI), overweight and obesity in 
South Asian and black participants in the English 
National child measurement programme: effect of 
applying BMI adjustments standardising for ethnic 
differences in BMI-body fatness associations. 
International Journal of Obesity [Internet]. 2017 
[cited 18 September 2021];42(4):662-670. Avai- 
lable from: https://pubmed.ncbi.nlm.nih.gov/ 
29093538/ DOI: 10.1038/ijo.2017.272

26. Brennan L, Brownson R, Orleans C. 
Childhood Obesity Policy Research and Practice. 
American Journal of Preventive Medicine [Internet]. 
2014;46(1):e1-e16. Available from: https://www.
ajpmonline.org/article/S0749-3797(13)00550-3/
fulltext DOI: 10.1016/j.amepre.2013.08.022

27. Kelley G, Kelley K. Effects of Exercise in 
the Treatment of Overweight and Obese Children 
and Adolescents: A Systematic Review of Meta-
Analyses. Journal of Obesity [Internet]. 2013 [cited 
18 September 2021];2013:1-10. Available from: 
https://www.hindawi.com/journals/jobe/2013/ 
783103/ DOI: 10.1155/2013/783103

28. Donnelly J, Jacobsen D, Snyder Heelan 
K, Seip R, Smith S. The effects of 18 months of 
intermittent vs continuous exercise on aerobic 
capacity, body weight and composition, and 
metabolic fitness in previously sedentary, modera- 
tely obese females. International Journal of Obesity 
[Internet]. 2000;24(5):566-572. Available from: 
https://www.nature.com/articles/0801198 DOI: 
10.1038/sj.ijo.0801198

Надійшла 12.09.2021

inFormATion ABouT THE AuTHors

Esther Liyanage estherphy@pdn.ac.lk, ORCID ID: 0000-0001-5967-8025

PhD, Department of Physiotherapy, Faculty of Allied Health Sciences, University of Peradeniya, 
Senior Lecturer. 
Department of Physiotherapy, Faculty of Allied Health Sciences, University of Peradeniya 
Peradeniya. 20400. Sri Lanka.

Fmd Chellapillai, address: cdhananjee@yahoo.com, ORCID: 0000-0003-0970-551X

Bachelor of Science (Hons) in Physiotherapy Temporary Lecturer, Department of Physiotherapy, 
Faculty of Allied Health Sciences, University of Peradeniya, Sri Lanka 
Faculty of Allied Health Sciences, University of Peradeniya, 20400. Sri Lanka

oleksandr Krasilshchikov olek@usm.my, ORCID: 0000-0001-7575-1026

PhD. Professor at School of Health Sciences, UNIVERSITI SAINS MALAYSIA 
School of Health Sciences, USM, 16150, Kubang Kerian, Kelantan, Malaysia


