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Prevalence of obesity
in Europe

 European Union 3 million obese children

* 400,000 new cases of childhood obesity
diagnosed each year

* More rapid rise in incidence in southern
Europe



PERCENTAGE OF CHILDREN WITH
OVERWEIGHT OR OBESITY

according to internationally recommended standards - IOTF
(Cole 2000)
Ages 5-17 (boys and girls)

International Obesity Task Force, 2004
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Nadvéha a obezita 1951 - 2008 (%)
Divky 7 let
Podle celostatnich antropologickych vyzkumi déti a mladeze (1951 - 2001)
a podle WHO Europe Childhood Obesity Surveillance Initiative 2008 (COSI)
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Nadvaha a obezita 1951 - 2008 %)
Chlapci 7 let
Podle celostatnich antropologickych vyzkumu déti a mladeze (1951 - 2001)
a podle WHO Europe Childhood Obesity Surveillance Initiative 2008 (COSI)
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COPAT - BMI

(Childhood Obesity Prevalence and

Treatment)
2008- 2010
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Boys
29.7% overweight and obese

Girls

24.0 % overweight and obese

Adolescents 15-19 years old

Girls (n=786) 13:1.7 %
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90; 14.5 %
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Childhood obesity in the
pre-pandemic era (COVID)

* Age 5-19 years
* 1975 — 1% obesity
« 2016 — 6% of girls, 8% of boys

* In the pre-COVID era, the prevalence of childhood
obesity in developed countries plateaued

» (Stierman B et al: National Health and Nutrition Examination Survey 2017-March 2020 Prepandemic Data Files Development
of Files... Health Statistics Reports. National Center for Health Statistics. 2021)

* The COVID-19 pandemic in 2020-2021



The Covid era

Lockdown

| physical activity

1 stress

1 feelings of hunger and snacking
Changes in family habits v
Cooking — a way to spend free time during lockdown
Focus on less healthy foods

21.6% of the population exercised, 51.1% of young people
participated in food preparation, especially desserts 5)26. %)

(Nicodemo M. et al. Childhood obesity and COVID-19 lockdown: remarks on eating habits of patients enrolled in a food-
education program. Nutrients. 2021)

1 screentime
Irregular sleep




Czech republic
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Etiopathogenesis of obesity

v  Imbalance between enerqy intake (1) and
expenditure (|)

v Genetics - 40-70%

v’ regulation of energy intake and expenditure

v reability to oxidize substrates

v’ regulation at the hypothalamic level i —
v > 40% variation (Stunkard, 1986, Fagnani 2008) == —
v 60-90% variation of BMI — genetic factors (Reilly, 2005)
v' Polygenic inheritance, epigenetic requlation

v FTO (Fat mass and obesity associated gene, Dina, 2007)
v' 39 genes associated with BMI and obesity (Shabana, 2016)




Etiopathogenesis of obesity

External environment - eating habits, physical activity,

stress factors, medication...
Prenatal factors

The mother's nutritional status during pregnancy
Birth weight — low and high

Postnatal factors

Early nutrition

Rapid postnatal weight gain

Shorter sleep duration

Overheating in winter months, air conditioning
Occurrence of certain adenoviruses

Intestinal microflora (1Firmicutes. |microbes from the
Bacteroidetes group)



Pathophysiology of obesity

Changes in food intaks
and energy expendturs

Complex neurohumoral [
regulation Aadoral nputs thet Indkide %;“

dopamine, serotonin and PR
endocannabincid signals {bctor neurcns

Controlled by hunger v%

centers and satiety

Orexigenic signals ( Anomxig_—n;: signals )

centers in the
hypothalamus

Neurons

Orexigenic neurons
(activation — stimulates
food intake)

Anorexigenic neurons G
(activation suppresses i i 3. A N
food intake)

Arcuate neucleus

Source: Shabana et al, Biochem Genet (2016). ®




Pathophysiology of obesity

Leptin (fat cells) — information about fat reserves
(anorexigenic activation, orexigenic suppression)

When fat cells are filled with fat — increased leptin production —
reduced appetite

Ghrelin (stomach) — information about stomach fullness

Full stomach — ghrelin secretion — feeling of satiety — person
stops eating(orexigenic activation)

Insulin — information about fluctuations in blood sugar
levels Decreasing blood sugar levels — impulse to eat

(anorexigenic activation, orexigenic suppression)



An obese child is not a ,small
adult™: diagnosis and treatment



Definition of obesity

Definition
A chronic disease characterized by an

Increased proportion of adipose tissue in an
individual's total body weight

Assessment of obesity in adults

BMI (body mass index, kg/m2)

It correlates closely with the amount of fat in
the body




BMI x weight-to-height ratio?

« BMI is not usually used or recommended for children
under 2 years of age

* The International Obesity Taskforce (IOTF)
» |nternational BMI percentile charts

(Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition for child
overweight and obesity worldwide: international survey. BMJ 2000; 320 doi:
http://dx.doi.org/10.1136/bmj.320.7244.1240 (Published 06 May 2000)Cite this

as: BMJ 2000;320:1240)



BMI x weight-to-height ratio?

» Czech republic

» Percentile charts

» V. National Anthropological Research 1991
» Obesity BMI above the 97th percentile
» Overweight BMI 90t — 97th percentile

» BMI recommended from age five, earlier (approx. from age
three) can be used as an alternative to weight-to-height ratio
In overweight children

» (quidelines "Obesity in Children," May 2011, www.obesitas.cz)

» (Vignerova, J., Riedlova, J., Blaha, P., Kobzova, J., Krejcovsky, L., Brabec, M., Hruskova, M.
6. Celostatni antropologlcky vyzkum det/ a mladeze 2001. Ceska republ/ka Souhrnne
vysledky. Praha : PfF UK, SZU, 2006)



http://www.obesitas.cz/
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BMI and the threshold for
overweight and obesity

 Adults  Childhood

Acute complications much rarer
» Results of longitudinal follow up

« Obesity thresholds derived

from statistical data monitoring of childhood obesity
. : and comorbidities in adulthood
analyzing BM| and_the risk more difficult to interpret...
of acute and chronic «  BMI - a variable that changes with
" gugs age
comorbidities.... » Percentile charts of BMI
e Caucasian popu|ation  (based on the results of V.CAV, 1991)
: - Borders vary from state to state
>
Overwelght BMI>25 kg/m2 * (USA 85th and 95th percentiles,
« Obesity BMI > 30 kg/m2 Czech Republic 90th and 97th

percentiles)

(Cole TJ et al. Establishing a standard definition for child
overweight and obesity worldwide: international survey. BMJ
2000, May6, 320 (7247):1240



BMI - degree of obesity

* Adults
BMI categories (WHO 1997)

Kategory BMI (kg/m2)
Malnutrition <18.5
Healthy weight 18.5-24.9
Overweight 25-29.9
1st degree obesity 30-34.9
2nd degree obesity 35-39.9
3rd degree obesity =40

 Childhood

No definition of extreme
obesity

1.2 x 95th percentile
BMI relative to age

Corresponds to BM| > 35
kg/m2 at age 18

(Koebnick et at., J Pediatr,
2010)



Indicators of central obesity

» Waist circumference ,
» halfway between the lower edge of the lower rib and -$

the iliac crest in the horizontal plane

» Waist circumference in childhood

» Dependent on age, gender, BMI, more difficult to set the cut-off point

Savva SC, Tornaritis M, Savva ME, Kourides Y, Panagi A, Silikiotou N, et al. Waist
circumference and waist-to-height ratio are better predictors of cardiovascular disease risk
factors in children than body mass index. Int J Obes Relat Metab Disord 2000;24:1453-1458)

Sledované parametry: celkovy cholesterol (TC), TRG, HDL-C, LDL-C, systolicky a diastolicky TK x BMI, obvod pasu, pomér
pas/vyska

Waist circumference is the most significant predictor of all risk parameters
in both boys and girls, while BMI has the lowest predictive value

» Waist-to-height ratio (WH{R)

(M. Ashwell, P. Gunnand S. Gibson.Waist-to-height ratio is a better screening tool than waist
circumference and BMI for adult cardiometabolic risk factors: systematic review and meta-
analysis. Obes Rev. 2012 Mar;13(3):275-86. doi: 10.1111/j.1467-789X.2011.00952.x. Epub 2011
Nov 23)

(Referénce data for the Czech Republic is missing...!)
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Waist circumference, WHtR
in childhood

» ‘keep your waist circumference to
less than half your height'.

» (McCarthy HD, Ashwell M. A study of central fatness using
waist-to-height ratios in UK children and adolescents over
two decades supports the simple message

» International Journal of Obesity (2006) 30, 988—992)

» WHTR correlates better with morbidity in childhood than BMI
alone

» WHTR values have increased significantly over the last 10—
20 years, reflecting the rise in central obesity among children



Diagnostics

Onset of obesity in earky

ies

infancy
Mo l

Drug-associated weight

ies

gain
Nol

Poor linear growth despite
weight gain

ies

Nol

Congenital midline defect
or history of imtracranial
irradiation or surgery

ies

-]

Developmental delay or
dysmaorphic features

ies

Mo

Mormal examination,
normal or increasad stature

Yies

Possible genetic defect of
leptin signalling pathwany

_.,l

See figure 1

Consider change of drug

Consider endocrine
disorders

Hypothyroidism

Growth hormone deficiency
Cushing syndromae
Pszudohypoparathyroidism 1a

Imaging and neuvroendocrine
screening for structural or
functional hypothalamic
chrsfunction

Consider genetic
syndromes

Prader-Willi syndromse
Bardet-Bied| syndrome
Alstrém syndrome

Cohen syndrome
Smith-Magenis syndrome
Fragile X syndrome

SIM1 mutation

WAGR syndrome

Assess modifiable lifestyle
factors (diet and physical
activity)

Screen for comorbidities of
obesity

Han JC et al. Childhood obesity. Lancet 2010; 375: 1737-4.




Secondary causes of obesity
medication

Antihistamines (loratadine — Flonidan x
Claritine)

Antidepressants — tricyclic

Psychotropic drugs — clozapine, risperidone
(Risperdal)

Antiepileptics (valproate)

Neuroleptics (chlorpromazine)

Thyrostatic drugs (carbimazole, Propycil)
Hormonal contraception



Glucocorticoids

Glucocorticoids
Dexamethasone
Prednisone
-Hydrocortisone ?
Local therapy ?
Inhalation

Application on the skin




Secondary causes of obesity

Endocrinopathy

 Hypothyroidism

* Glucocorticoid overproduction

 GH deficiency

 Hypogonadism

« Hypothalamic disorders

* Hyperestrinism

* |nsulinoma (childhood hyperinsulinemia) —
30%

* Polycystic ovary syndrome

 Pseudohypoparathyroidism




Endocrinopathies

Hypothyroidism

Decreased metabolism

Fluid accumulation in myxedema
Decreased growth velocity!!!

GH deficiency
Central fat distribution, rarely obesity
Decreased growth velocity!!!



Cushing disease

Glucocorticoid

overproduction
central obesity

Growth retardation
behavioral changes
depression

Moon face
hypertrichosis

Hypertension

Hyperpigmentation

striae

(
T
i
=
t
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Monogenic obesity
Melanocortin 4 receptor (MC4R) gene

Prevalence 2.4-5.8% (Hainerova, Farrooqi)
18922, 1 exon, 333 AMK
Clinical picture — severe obesity, taller stature, hyperphagia, hyperinsulinemi

Leptin gene— LEP (OB) 7q31

Leptin receptor gene - LEPR. 1p31

Clinical picture: severe obesity, hyperphagia, hypogonadotropic
hypogonadism, hypogenitalism

POMC gene (proopiomelanocortin)
Clinical picture: ACTH deficiency, red hair, severe obesity




Genetic syndromes
associated with obesity

Prader-Willi syndrome

1:10 000 — 25 000
Beckwith-Wiedemann (EMG sy)
1:12 000 — 15 000
Laurence-Moon-Biedl

<1:160 000, AR

Cohen syndrome (Pepper)
About 200 cases (year 2016), AR
Pseudohypoparathyroidism
(Albright 1942) — 50%

Smith — Magenis syndrome




Pseudohypoparathyroidism IA

e Short stature 80%
* Round face 92%
* Obesity 50%

* Mental retardation 75%
« Shortened metacarpals
70% R
* Symptoms of |
hypocalcemia (tetany, =

cataracts, calcification c el
the basal ganglia) ’

8.01
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EMG (Beckwith-Widemann

syndrome)
Macroglossia

Omphalocele
Overgrowth
(gigantism)

Skin folds on the
earlobes
Hypoglycemia
Obesity
Visceromegaly



Prader - Willi syndrome

* Genetics
e deletion 15911-13 paternal
* uniparental disomy - maternal delece




Smith - Magenis
syndrome

17p11.2 deletion (RAI1 gene)
Craniofacial dysmorphia
Psychomotor retardation
Sleep disorders

Behavioral disorders ("hand squeezing,"
"self-hugging," head banging, face slapping...)

Skeletal changes (brachycephaly,

brachydactyly, scoliosis, short stature, etc.)
Eye (myopia, strabismus)

ORL (chronic otitis, hearing impairment, deep
voice)



SGA/FGR

10-15% without postnatal

catch-up growth
Early onset of puberty
Development of central obesity

Increased risk of certain

diseases in adulthood



Secondary obesity diagnosis

History

Birth weight and length (FGR/SGA)
Dynamics of anthropometric parameters
* Growth velocity — endocrinopathies

« BMI dynamics — Early development of obesity in monogenic
types of obesity

Duration of breastfeeding
Hypotonia in infancy (Prader-Willi syndrome)

Previous radiation therapy, CNS surgery, defect
of central structures... Hypothalamic-pituitary dysfunction

Headaches (Tu?)
Medication
Family history - BMI of parents, grandparents, siblings




Secondary obesity diagnosis

 Physical examination
 Height, weight, BMI (percentile charts)

« Waist circumference (dynamics of changes)

* Blood pressure (percentile charts)

« Craniofacial dysmorphia (genetic syndromes)
« Psychomotor retardation (genetic syndromes)
* Thyroid gland (goiter)

« Acanthosis nigricans (inzulinoresistence)

* Puberty (hypogonadisms, precocious adrenarche)



Laboratory tests

Diseases associated with obesity, exclusion of secondary
causes

Basic examination panel

Lipids (cholesterol, LDL, HDL, TRG)
Fasting blood glucose

TSH

Recommended examinations
Insulin, C-peptide, HOMA,

OGTT, HBA1C - if indicated




Treatment - motivation
(COPAT resulits 2008-10)

Motivation for treatment and its success from the perspective of GP
Motivation for treatment approach treatment Treatment success rate

20%

51%

Bl parent O the interests of both the child and the parents[] Weight reduction

[J doctor [ child's lack of interest despite parental support

O child [ the child's interest without parental support = [lmaintaining weight, preventing further
O lack of interest both the child and parents weight gain

[] therapy without effect



Treatment options

Psychotherapy - Cognitive behavioral therapy
the basis of treatment!

Treatment of the whole family, not just the child
Diet

Restrictions must respect growth needs!
Physical activity

Crucial importance in childhood

Medication? Bariatric surgery? Spa stays...




Cognitive behavioral therapy

Goal — changing inappropriate thinking, behavior, and emotions in
children and families...

Natural triggers for eating — hunger and thirst

Disappearance of these signals — desire for food is triggered
by other stimuli — emotions...

Broken knee — as "painful or band-aid" ice cream or chocolate
Reward - a trip to the candy store for good grades

Gaining sympathy -grandmothers showing their love with sweets
Establishing social relationships (family celebrations, parties...)
Food as a gift - boxes of chocolates, bottle of wine



Cognitive behavioral therapy

Parents should set an example!!!

Motivating children... family competitions, "agreements or
contracts,,

It's not a race!! — gradual small changes are easier to implement
and accept... (i.e. realistic goals!)

We don't follow a (restrictive) diet — we learn to eat healthily!!

Positive approach (better to focus on "what to do" than "what not
to do"...)

Sweets should not be used as a reward...
Cooking as fun — involving the child...



Diet

nutritional recommendations according
to age and enerqy expenditure

Restrictions must respect growth needs!

There is no such thing as "forbidden fruit,"
only the right amount

The issue of extreme or unbalanced weight-
loss diets

The pyramid
The traffic light method
The "plate method"

Muzikova, Brezkova,
2014,
https://pav.rvp.cz/edukac
ni-program-zakladni-
materialy-2




Physical activity

At least 60 minutes of aerobic exercise per day

A positive attitude towards exercise is built from infancy
and toddlerhood!

Family activities together!

Exercise does not mean competing

Fun physical activities

Limit screentime to less than 2 hours per day.



obesity prevention

Health care — pediatricians

BMI calculation, recording in percentile charts

Early identification of children at risk

Promotion of breastfeeding and healthy eating habits

Parental education
American Academy of Pediatrics (AAP) (2003)

National and supranational prevention programs

Global strategy on Diet, Physical Activity and Health
(WHO, 2004)

White paper on a strategy for Europe on nutrition,
overweight and obesity related health issues (EU, 2007)
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Vzpomings na ty doby, kdy jsme musell déti ne jdfive vykrmit?
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