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Obesity-related disorders @ ideficsstudie
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Psychosocial consequence

- Poor self-esteem l——Neurological & psychiatric disorders

= Headache, visual impairment
= Depression
= Eating disorders

Respiratory tract
= Sleep apnoea
= Asthma

Gastro-intestinal tract
= Gallstones
= Fatty liver disease

— Cardiovascular system

= Lipid metabolism, elevated cholesterol
= Hypertension

= Coagulation disorder, thrombosis

= Chronic blood vessel inflammation

= Water/ mineral imbalance

Kidney

= Renal insufficiency
(due to diabetes)

Musculoskeletal disorders

= Splay-, skew-, flatfeet

= Knock knees, bowlegs

= Femural head luxation

= Lower arm fractures

= Arthritis

= Back pain

—Hormone system

= Type-2 diabetes

= Early puberty

= Ovary cysts

= Testicular atrophy
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European prevalence of overweight @ ideficssildic
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common reference systems to
classify overweight and obesit
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BMI cut-offs by age and sex for (‘L
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There is need for ... (w ideficsstudie
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» Comparable data on overweight/ obesity

» Comparable data on risk factors and morbidity

» |dentification of determinants that are amenable to primary
prevention

» Evidence-based prevention programmes
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IDEFICS @ ideficsstudie

Identification and prevention of Dietary- and
Iﬁ asrt1¥ée-in uced h%alth éFfects In (E?\inren and

» Integrated Project (EU 6t Framework Programme)

Coordinator: W. Ahrens, Dep. Coordinator: I. Pigeot

Objectives:

- enhance knowledge of health effects of a changing diet & an altered social
environment & lifestyle of children, 2 to 10 years, in Europe,

- develop, implement & validate specific intervention approaches in order to
reduce prevalence of diet- & lifestyle-related diseases & disorders.

~ 16,000 children

Approach through schools and kindergartens
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Participating countries @ ideficsstudie

Ghent, Belgium
Strovolos, Cyprus
Copenhagen, Denmark
Tallin, Estonia

Grenoble, France
Bremen, Germany
Bremerhaven, Germany
Dortmund, Germany
Wuppertal, Germany
Pécs, Hungary

Avellino, ltaly
Campobasso, ltaly

Milan, Italy

Naples, ltaly

Zaragoza, Spain

Palma de Mallorca, Spain
Gothenburg, Sweden
Bristol, United Kingdom
Glasgow, United Kingdom
Lancaster, United Kingdom
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Study design & timeline @ ideficsstudie
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» Study design

= Longitudinal: comparison of baseline (T,) with follow-up (T,.,)

= Controlled: intervention / control communities with similar socio-
demographic profile (non-randomised)

» Timeline of surveys and intervention activities

T, = 16,224 children ﬁ
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Core variables
assessed in all children hedarad

= Parent questionnaire
= Dietary patterns (FFQ)
= Medical history
= Physical activity
= Social environment

ire for parents
Diet

= Consumer behaviour Giialomara ok peree

= 24-hours dietary recall + school meals

» SACINA: computer-based 24-hours dietary
recall

= Physical activity
» Accelerometers (over 3 days)

,, Sixth Framework
E & Programme




Gasurdas Laban kerman

o &
Core variables @ ideficsstudie

assessed in all children

= Physical examination
= Blood pressure

= Musculoskeletal disorders
(calcaneal ultrasonometry)

= Anthropometry

= (Pre-) school environment
(in selected centres): GIS

= Opportunities for physical activity
= Food supplies

= Biological markers
= Saliva / mouth swab
= Urine
= Blood

,, Sixth Framework
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_variables
assessed in subgroups
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= Special examinations

* Food tasting (food preference, taste
sensitivity)

= Aerobic fitness (using parts of the Eurofit
test battery for children aged 6 to 10 years)

= Age-specific motor tests (hand-grip
strength, strength of back muscles, hip
flexibility test, motor skills)

* Food advertising effects (media literacy,
internal & external triggers)

,, Sixth Framework
' Programme




...addresses first strategic
objective:

to enhance the knowledge of the
health effects of a changing diet
& an altered social environment &
lifestyle of children in Europe
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No. of specific measurements and

biological samples
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Blood Venous ClCL LY Accelero —
available blood Saliva Urine recall e ultrasono-
caplons bisod) (SACINA) graphy
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Preliminary results: Age @ ideficsstudie
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Age (years)
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Distribution of BMI classes (Cole) @ ideficsstudie
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girls, all ages (<=9 years)

ltaly (N=1085)
Cyprus (N=1153)
Spain (N=735)
Hungary (N=1285)
Germany (N=1015)
Estonia (N=867)
Sweden (N=862)
Belgium (N=945)

All (N=7947)
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BMI (Cole) by income level @ ideficssiudic
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(Dataset 19th of August 2009)

Younger children (2-<6 years)
M Thin M Normal weight M Overweight B Obese
High income (N=792)
Gir's Average income (N=1431)

Low income (N=801)

High income (N=921)
Boys Average income (N=1513)

Low income (N=853)
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BMI (Cole) by income level @ ideficssiudic

(Dataset 19th of August 2009)
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Older children (6-<10 years)
M Thin W Normal weight M Overweight B Obese
High income (N=1016)
Girls  Average income (N=1682)

Low income (N=1077)

High income (N=937)
BOVS Average income (N=1670)

Low income (N=1140)
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S el s @ ideficsstudie
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(acc. to 24h dietary recall [SACINA])

Percentage of 6-9-years-old children with more than 10 hours sleep / night

%
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Percentage of 6-9-year-olds watching TV/video/DVD usually for > 1 h/day
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Preliminary results: Prevalence of
fruit consumption @

— % consuming fruits at least once a day
boys and girls / all countries
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Preliminary results: Prevalence of (:
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— % consuming raw vegetables at least 4 times per week
— boys and girls / all countries

90 1
80 1
70 1
60 Ounderweight
50 - & normal weight
40 + Boverweight
30 1 Dobesity
20 -
10 -
0 e
Italy Spain Hungary Cyprus Estonia Germany Sweden All
Sixth Fi k
£ T Comn™

11



&
Preliminary results: Prevalence of (‘
consumption of plain water
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% consuming water at least 3 times a day
boys and girls / all countries
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Preliminary results: Prevalence of (‘

consumption of sweets
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W ideficsstudie

— % consuming non-chocolate candies at least 4 times a week
— boys and girls / all countries
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Preliminary results: Cholesterol (w ideficsstudie
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= Total/HDL cholesterol ratio in 6-9-year-old children:
35
3.0 ./-/./.
25 T T T
Thin Normal Overweight Obese
weight
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Preliminary results: HOMA index @ ideficsstudie

= HOMA index by 2-9-year-old children:

3,0
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= Percentage of 2-9-year-old-children in which
HOMA index exceeds 85%-perc.:
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Preliminary results: Blood pressure (w ideficsstudie
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= Systolic blood pressure [mmHg] in 6-9-year-old

children:
110,0
1004 lr/"/./.

90,0 +

Thin Normal ~ Overweight Obese
w eight

= Diastolic blood pressure [mmHg] in 6-9-year-old

children:
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Study outcomes (w ideficsstudie

* Prevalence estimates on diet- & lifestyle-related diseases
& their key risk factors - comparable across Europe

= Risk factors & causal pathways incl. biomarkers of
exposure & effect as well as genetic factors

= Internal & external triggers of food choices in children

= Effective culturally sensitive intervention strategies - easy
to implement on a large scale in Europe

= Nutritional, behavioural & ethical guidelines for scientists,
policy makers, health insurances, stakeholders & channels

’ Sixth Framework
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Methoden in IDEFICS @ ideficsstudie
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Erfassung urbaner
Einflussfaktoren durch
GeolnformationSysteme

Iris Pigeot, Christoph Buck

,, Sixth Framework
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Urbane Einflussfaktoren @ ideficsstudie
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Elemente der urbanen Umgebung haben Einfluss auf
das Bewegungs- und Ernahrungsverhalten

= Verfligbarkeit von Spiel- und Sportplatzen in der ndheren
Umgebung erhéht kérperliche Aktivitat bei Kindern
(Davison und Lawson 2006)

= Sichere FuB- und Fahrradwege im
Stadtgebiet ermdglichen einen
»aktiven Schulweg“

(Davison et al. 2008)

= Réaumliche Verfiigbarkeit und Preise von Lebensmitteln
stehen in Zusammenhang zu Konsumverhalten und BMI
(Papas et al. 2007)

,, Sixth Framework
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Identifizierte Faktoren @ ideficsstudie
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Objektive Erfassung urbaner Elemente fiir:

= Bewegung
= Infrastruktur (FuB- und Fahrradwege, Kreuzungen, OPNV)
= Ziele (Spiel- und Sportplatze, Griinflachen)
= Stadtentwicklung (Einwohnerzahl, Landnutzung)

* Ernahrung
= Fast-Food und Convenience-Food (Restaurant, Imbiss)
= Verbrauchermarkte, Lebensmittelgeschafte
= Backereien, Kioske, etc.

,, Sixth Framework
' Programme
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Intensitit von Zielen in DEL @

ideficsstudie
Bewegung
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MaBstab 1:35.000
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©®  Grinflachen
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Methoden in IDEFICS @ !ggﬂggstudie

Statistische Modellierung
von Erndhrungsdaten

Iris Pigeot , Claudia Bérnhorst
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Probleme bei der Erhebung von Ernahrungsdaten

Erinnerungsfehler

ungenaue Schatzung von PortionsgréBen und
Verzehrhaufigkeiten

Unterschétzung der Energiezufuhr (haufig bewusstes
,Underreporting” in bestimmten Gruppen, z.B. bei
Ubergewichtigen)

saisonale und kulturelle Einflusse auf die Erndhrung
Zeit- und Kostenrestriktionen in Bezug auf die Erhebung

,, Sixth Framework
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Schatzung des gewohnlichen o) ia ,
Verzehrs auf Populationsebene @ ideficsstudie

» Datenbasis: 24-Hour Dietary Recalls (24-HDR)

= Wiederholte Erhebung des Lebensmittelverzehr des
jeweiligen Vortages in computer-gestutzten Interviews

Problem: Verzehrdaten einer limitierten Anzahl an Erhebungstagen
pro Individuum nicht reprasentativ fir gewdhnlichen Verzehr

> statistische Modellierung erforderlich, um die Daten in Hinblick auf
eine Uberschéatzung der intra-individuellen Varianz zu korrigieren.

,, Sixth Framework
& Programme
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Statistische Schatzmodelle: @ ideficsstudie
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Gemeinsamer Rahmen

= Schritt 0: Adjustierung (Entfernung von Stéreffekten wie
Interviewabfolge, Wochentag, Jahreszeit, etc.)

= Schritt 1: Transformation der Kurzzeitmessungen, um
(approximative) Normalverteilung zu erhalten

= Schritt 2: Schatzung des gewdhnlichen Verzehrs fiir jedes der N
Individuen auf der transformierten Ebene (Ansatz: Varianzzerlegung
in intra- und inter-individuelle Varianz)

= Schritt 3: Rlcktransformation

Geschatzter gewdhnlicher Verzehr auf Populationsebene:
=>» empirische Verteilung der ricktransformierten, korrigierten Werte

,, Sixth Framework
& Programme
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Statistische Schatzmodelle @ ideficsstudie
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= Etablierte Methoden zur Schatzung des gewdhnlichen
Verzehrs sind die Slob-, Nusser-, S-Nusser-, Buck-,
Wallace-Methode (basieren vorrangig auf
Varianzkorrektur)

= Aktuell werden u.a. die National Cancer Institute (NCI)
und Multiple Source Method (MSM) diskutiert
(anwendbar bei episodisch konsumierten Lebensmitteln,
Hinzunahme von Kovariateninformation)

=>Bisher keine Methode flr Kinder entwickelt (héhere
intra-individuelle Varianz, andere Fehlerquellen durch
Proxy-Reporting)

,, Sixth Framework
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Varianzkorrektur am Beispiel der @ ideficsstudie
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S-Nusser Methode

Schatzung des gewohnlichen Verzehrs Z auf
transformierter Ebene
£,=um (X, - X )+ X
O',

X

X, = Mittelwert des i - ten Individuums

_=Gesamtmittel
5+ =beobachtete Varianz des mittleren Verzehrs der Individuen
O-usual

2 14 : o
=63 % 67 =Varianz des gewhnlichen Verzehrs

k = Anzahl der Recall -Tage
A2

= geschdtzte durchschnittliche intra - individuelle Varianz

,, Sixth Framework
' Programme
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Statistische Schatzmodelle: @ ideficsstudie
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Gemeinsamer Rahmen

Geschatzte Verteilung des gewdhnlichen Verzehrs ist durch
geringere Standardabweichung und folglich engere
Perzentilabstédnde charakterisiert

Dichte

Korrigierte Verteilung

Unkorrigierte Verteilung
(24-HDR Messungen)

Verzehr (EinheiteniTag)

,’ Sixth Framework
' Programme
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Neuere Ansatze @ ideficsstudie

Gasurdas Laban kerman

Herausforderungen bei nicht taglich (episodisch)
konsumierten Lebensmitteln:

= 24-HDR Messungen ohne Verzehr bedeuten nicht, dass das
Lebensmittel gewdhnlich nicht verzehrt wird

= Schiefe oder mehrgipfelige Verteilungen

= Korrelation zwischen Verzehrmenge und Verzehrwahrscheinlichkeit
= Bericksichtigung von Kovariateninformation

= Korrektur fir Underreporting

Anséatze:

= Hinzunahme von Biomarkern, Food Frequency Questionnaire
(FFQ) Informationen

= Mehrstufige Modelle: separate Schatzung von Verzehrwahrschein-
lichkeit/-menge

,’ Sixth Framework
' Programme

20



&

Schematische Darstellung neuerer @ ideficssildic
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Ansatze

Wahrer individueller Verzehr
tber 365 Tage

o

Biomarker
FFQ

Statistische Modellierung

Verzehrmenge Verzehnwahrscheinlichkeit

geschatzter gewohnlicher
Verzehr
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Child healthiin Europe

The IDEFIGS Study: searchforaibetter understanding of obesity:

Obesity and cardiometabolic risk factors
Nutrition behavior and food preferences
Biological mechanisms

Physical activity and physical fitness
Social and environmental factors
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