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ACRONYMS AND ABBREVIATIONS

ACR
ADHD
ALSPAC
AO

BMI

BP
CASP
CCHS
CDC
CHD

Cl
CIMT
CLVH
CMAP
COl
COPD
COsl
CvD
DCD
EU
ENERGY
FACCT
GDP
GPA
GUI
HBSC
HDI
HDL
HELENA
HOMAIR
HR
HSE
HW

ICD
IDEFICS

IDF
IGT
IHD

IIH
IOTF

Albumin to Creatinine Ratio

Attention Deficit Hyperactivity Disorder (also referred to as ADD)
Avon Longitudinal Study of Parents and Childqkek)

Abdominal Obesity

Body Mass Index

Blood Pressure

Critical Appraisal Skills Programme (checklist)

Canadian Community Health Survey

Centers for Disease Control (US)

Coronary Heart Disease

Confidence Interval

Carotidintima-Media Thickness

Concentric Left Ventricular Hypertrophy

Central Mean Arterial Pressure

Cost Of lliness

Chronic Obstructive Pulmonary Disease

Childhood Obesity Surveillance Initiative

CardieVascular Disease

Developmental Cordination Disorder

European Union

European Energy Balance Research to Prevent Excessive Weight Gain Among Youth
Fluoridet YR / F NAy3 F2NJ / KAf RNByQa ¢SSGK
Gross Domestic Product

GradePoint Average

Growing Up idreland

Health Behaviour in Scheagjed Children

Human Development Index

HighDensity Lipoprotein (cholesterol)

Healthy Lifestyle in Europe by Nutrition in Adolescence
Homeostatic Model Assessmelmtsulin Resistance

Hazard Rigo

Health Survey for England

Healthy Weight

International Statistical Classification of Diseases and Related Health Problems

Identification and Prevention of Dietargind Lifestyldnduced Health Effects in
Children and Infants

International Diabetes Federation
Impaired Glucose Tolerance
Ischaemic Heart Disease

Idiopathic Intracranial Hypertension
International Obesity Task Force
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JANPA
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LDL

LE

MEPS
MS

MSC
MSKI
NAFLD
NHANES
NHS
NPHS
NR

NUI

OB

OR
OECD
ow

P

PAF
PCOS
PD

PWV
QALE
QALY(s)
RIVMCDM

RR
SD
SES
TG
uccC
usS
wC
WHO
WOMAC
WP4
zBMI

Insulin Resistance

International 8ientific Advisory Committee

JointAction on Nutrition and Physical Activity

Korean National Health and Nutrition Examination Survey
Low-Density Lipoprotein (cholesterol)

Life Expectancy

Medical Expenditure Panel Survey (US)

Metabolic Syndrome

MusculoSkeletal Complaints

MusculoSkeletal Impairments

Non-Alcoholic Fatty Liver Disease

National Health and Nutrition Examination Survey (US)
National Health Survey (Australia)

National Population Health Survey (Canada)

Not Reported

National University of Ireland

Obese

Odds Ratio

Organisation for Economic @peration and Development
Overweight

Probability level

Population Attributable Fraction

Polycystic Ovary Syndrome

PreDiabetes

Pulse Wave Velocity

Quality Adjusted Life Expectancy

Quality Adjusted Life Year(s)

National Institute for Public Health and the Environment Chronic Disease Model
(Netherlands)

Risk Ratid Relative risk
Standard Deviation
SocieEconomic Status
Triglycerides

University College Cork (Ireland)
United States

Waist Circumference

World Health Organization
Western Ontario and McMasters Universities Osteoarthritis Index
Work Package 4

Standardised BMI scores



CONVENTION AND DEFINITIONS

Adult 18 or more years except if age of majority is younger

Adulthood age categorider | Age categories for adults that are used in the and table of mods
reporting outputs:

1 18c¢24 years

1 25years; 74 years

1 75+ years
AdultHealthy Weight (HW) | My ®BMI 45.0
Adult obesity (OB) Deinedby WHOcug FF LR AY (G o6ondn X . ¢
Adult Overweight (OW Hpdn X .alL f onodn
Advanced study A more involved patrticipation in WP4

Adult Underweight (UW) BMI < 18.5

Basic study A less involved participation in WP4

Body Mass Index (BMI) Three BMI categories will be used throughout the lifecourse:
1 Healthy weight (HW)

1 Overweight (OW)

1 Obese (OB)

Bottom-up methods Methods used to estimate impacelated and costelated model
inputs and outputs that are based on analysis of disease and
healthcare data in crossectional studies or longitudinal studies
that also include BMI data

Child 0-17 years except if age of majority is younger

Childhood age categories for| Agecategories for children that are used in the tables of model
reporting outputs:

9 Younger children: Q 6 years

9 Older children: 711 years

9 Adolescents: 12 17 years

Childhood obesity .LasSa 2y Iy AYRA@GARdzZ £ Qa . alL
year of chidhood (using IOTF cuoff points).
Cohort simulation model A simulation model that takes an initial cohort (representative o

the population at the time), ages them and simulates their
experiences throughout their lives. No additional entries or exitg
from the cohort (except by death of existing cohort memberg) a

1 WHO defines three subategories of obesity: these are not considered in this study because of lack of data.

1 Obesitycategory|(GBOY ondn X. aL f opdnv
1 Obesitycategoryf OBLLOY op®dn X .alL + nndno
1 Obesity category Il(GBLLOY nnd0v X . al

2 Underweight individualare included in the Healthy Weight (HW) category
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allowed. A broad approach to burden of disease and cost of illn
studies; their primary interest is in the current and future
experiences of the initlacohort and not the whol@opulation
living in any future year.

Current year

2016

Current value

Cost expressed P016euros

Direct costs

Costs that result from outpatient and inpatient health services
(including surgery), laboratory and radiological tests, and drug
therapy.

Discounting Discounting of future disease and disability and c{istsause
people tend to devalue future disease and disability and costs
compared to present) is comered to be best practice

Effed metric Describa the effectof a reduction in current childhood obesity

rates on an excess metric

Excess metric

Describsan excess in sonimpactcost indicator(e.g. direct
healthcare costs) that can be associated with current childhood
obesity.

Frictioncost approach

An alternative approach for estimating value of productivity losg
(see Humarcapital | approah)

Humancapital approach

The approach adopted for estimating value of losses (see FHcti
Loss approach)

Impactcost indicators

Model outputs that capture the impacts and costs that are incur
a result of childhood obesity and overweight

Incremental lifetime costs

All costs must be compared to a child without the condition

Indirect costs

Also called societal costs (see societal costs)

Populationsimulation model

Population simulation models allovew cohort members to be
addd or subtracted from the cohort, anddiween individual
variation to be modelledTheir primary interest is in the
experineceg impacts and costs of the total population (current
or future).

IOTF cubff points

IOTF (now called World Obesity Federatiart}aff points will be
used to categorise childhood BMI. They applyg¢ta22year olds
FYR YIFLI 2 21| hdiffointsRdz G . aL O

Lifetime BMI trajectory

[AFSGAYS GNI2SOU2NE 2F |y AY
their life

Life Expectancy (LE)

Can be measured at different ages

Obesity or overweight
(OW/OB)

A generic term used for a group of individuals who are overwei
or obese (Jonoula et al)

Obesityrelated impacts

Two types of consequences of childhood obesity and overweig
are consiéred:
1 Health impacts (diseases, disability and death)
1 Societal impacts (adult productivity losses and lifetime
income loss)

per case

Based on the number of cases of a disease and not the underly
population size

Population Attributable
Fraction (PAF)

The proportion of an impact that would be avoided if a particulg
risk factor was eliminated

Population simulation model

A simulation model that takes an initial cohort (representative o
the population at the time), ages its members and simulates thg¢
experiences throughout their lives. Additional entries (births ang
immigration) and exits (emigration) are allowed to jamthe




cohort ages so that the boosted cohort remarepresentative of
the wholepopulation living in any future years. A broad approad
to burden of disease and cost of illness studies; the primary
interest here is in the current and future experiesad the whole
population.

Presenteeism

Not covered in the modelling. Reduced productivity while
attending work associated with obesitglated disease or
disability.

Private costs

Costs incurred privately lpatientsand their families and not by
the hedth and social care system

Relative Risk (RR)

AlsoOdds Ratio (OR)

Sensitivity analysis

To represent the uncertainties inherent in data and modelling
assumptions

Societal costs

A type of indirect costThese are the other resources that societ
andits citizens and communities fego as a reult of a health
condition

Societal economic perspectiy

Includes impacts experienced and cost incurred by society and
communities

Startyear

First year of the simulation (2016)

Stochastic models

Statistical models that operate probabilistically with random mo
parameters having known distributions. For example:

9 The virtual individuals (virtual cohort) are sampled from
theoretical population that has a prepecified population
distribution. Atleast asymptotically, the sample and the
population of interest have the same distribution

9 Transition probabilities and other model inputs are
random variables unknown and sampled fromjre
assigned distributions

Topdown methods

Methods used to estimatanpactrelated and costelated model
inputs and outputs that are based on the application of Populat
Attributable Fractions (PAFs) to national disease and healthcar
data

Years of Potential Life Lost
(YPLL)

CSENE 2F f ATS f Aalidnal lfelexpécsancy iy
their birth year

zBMI scores

Because cubff points for overweight and obesity vary with age,
genderspecific standardisedscore cutoff points will be used to
define BMI status at different ages.
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SUMMARY. EVIDENCE

Background

The Evidencedper covers prevalence, health asdcietalimpacts, healthcare ansocietalcosts,
evidence and experience of socially disadvantaged in the EU as well as the availability and quality of
the data in the countries

It is the product of collaboration between tREANPA WP4 Leadadlmn the Irish National Team
supported by significant additional funding frdime safebod and the National Tearia the JANPA
WP4countries.

Prevalence of child overweight and obesity

127 publication®n the prevalence of child overweight and obesiigme fom the JANPA WP4

countries 32 publications examining trends, and 65 papers on inequalities is considered. These

Wi 20t Q YIFIGSNRAFEt&a O2YLX SYSy (i tidh&l Sontéxtg itn SHickto G A 2 y I € N
consider the international evidence. They also highlight some gaps in information in these countries.

Prevalenceand inequalities

1 The most commonly used measure of overweight/obesity is body mass index (BMI). Various
cut-points for the classification of childré8Ml are in use; in recent years, the most widely
used system in Europe is that of the International Obesity Task Ford® (IOT

1 Round 2 of the Childhood Obesity Surveillance Initiative (COSI), conducted {29
resulted in median values for overweight and obese boys in 13 European countries of 13.7%
and 6.7% respectively, and 15.7% and 6.7% respectively in girls ggats®f age (IOTF
cut-points)for 13 countries, five of which take part in JANPA (Wijnhoven et al., 2014a).

1 In 2013, the prevalence of overweight and obesity among children aged 2 to 19 years (IOTF
cut-points) was higher in Western Europe (including Nedanean countries) (24.2% in
boys and 22.0% in girls) than in Eastern Europe (about 19% in both sexes) and Central
Europe (21.3% in boys and 20.3% in girls) (Ng et al., 2014).

9 Studies on inequalities in the prevalence of childhood overweight and olbesity generally
found inverse associations between measures of secanomic status and prevalence

0 The most consistent associations are fowvith parental education (Shrewsbury &
Wardle, 2008).

o Children born outside the country under study tend to haveigher prevalence of
overweight and obesity, but the relationship between immigrant status and
overweight/obesity varies (Labree et al., 2011).

o0 Various other characteristics, some of which are confounded with ssxmaomic
status (SES), are consistigrassociated with overweight and obesity: these include
parental BMI, dietary intake, and physical activity.

Trends
1 The trerds in overweight and obesity ameixed, but the overall picture is that, following a
rapid escalation during the 1990s, prevalemeay be slowing down or stabilising since the



early- to mid-2000s. However, there is no consistent or ldagn evidence that prevalence
in children is decreasing (Rokholm et al., 2010).
1 Trends in the prevalence of childhood overweight and obesity shauldtbrpreted
cautiously, since sampling, measurement and reporting methods vary widely, and a focus on
BMI may mask increases in waist circumference (Visscher et al., 2015).

Evidence gaps
1 The maingaps in information relate to
o The lack of standardiseslirveillance of BMI in prechool children and adolescents
0 The &ck of dataon waist circumference
o Difficulties in establishing trends over time with respect to semionomic sub
groups and individuals of different ethnic and migrant status.

Child impacts of childhood overweight and obesity

Evidence fochild impactof chilchood overweightand obesity in adulthood comes from an
international review conducted by Queallya. (2016). The reviesummarises evidence from 18
published reviews. Their review is supplemented by a consideration of the international evidence on
the associations between child or adolescent overweight/obesity and educational outcomes. JANPA
WP4countries alssubmitted 81sources of local evidence on this topic.

Underdeveloped evidence base

1 Inthe 18 review papers, it was very common for authors to cite the following challenges and
limitations:

o There is a lack of higluality longitudinal data, which hampers the establismnef
causeeffect relationships, particularly for conditions such as asthma and
depression.

0 ¢KSNBE INB fFNHS RAFFSNBYyOSa | ONRP&aa AYRADA
weight status has been classified.

0 There is large variation in the extent to whistudies controlled for confounders
such as sockeconomic status.

0 There are inconsistencies in the extent to which differences by gender are
examined.

0 There is a lack of evidence and data on differences among éthaial groups.

1 There are some gaps ihé evidence base in both the international review and the local
materials from JANPA countries, mostly stemming from the relatively low number of studies
that have examined impacts of childhood overweight/obesity, particularlymexdical
impacts, longituchally.

Range of impacts

1 Internationally, the bulk of studies that examine the impact of child/adolescent
overweight/obesity have focused on cardimetabolic risk factors, psychologicalitalth
and reduced quality of lifePulgarén, 2013; Sanders et, &015).
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countries examined health impacts of overweight and obesity in childhood, while only about
10% consideredther societaimpacts.

Cardiemetabolic conditions

)l

There is strong and consistent evidence for increased candimbolic risk among children

and adolescents of higher weight status. For example, in a-aeddysis of 24 studies

(Friedemann et al., 2012he mean values of diasystolic, systolic and amiomeaBP, total,

HDL and LDL cholesterol and triglycerides, and fasting glucose, fasting insulin andR{OMA

and CIMT and left ventricular mass were computediealthy weight overweight and

obese groups. In all cases, differences were statistically significant, with larger differences in
comparisons of obese Visealthy weighthan in overweight vehealthy weight

There is also strong evidence for links between childho@iveeight and obesity and risk of

both type 1 and type 2 diabetes, though relatively little is known about these conditions in

children compared with adult$n the case of type 2 diabetes, there is a scarcity of estimates

of risk associated with increasegkight status in children in adolescents. One study

conducted in Israel with over 1 million 17 yesd adolescents receiving a medical

evaluation for military service found that obesity (comparedh&althy weigh} was

associated with type 2 diabetes (8R.56 and OR = 4.42, for male and female subjects,
respectively) after controlling for origin, level of education and the year of recruitment

0t dzZf A NBYZ HAMOU D + -8ndipsis Suggesfs arbailds kafiodfA @5 forH 1 mm 0
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cardiometabolic health (69%), including multiple aspects of the metabolic syndrome

(36.5%), blood pressure3%) and diabetes or blood glucose profiles (13%), with smaller

numbers of papers examining specific aspects of carditabolic health or risk factors,

including liver abnormalities and arterial thickness.

Consistent with the international review, thesechl materials provide strong evidence for

negative impacts on child and adolescent camtietabolic profiles. There is also reasonably
consistent, though less widespread evidence, for negative impacts on child/adolescent
musculeskeletal/motor and pulmongy/aerobic functioning.

Respiratory conditions

1

In a systematic review and metmalysis of the association between asthma or wheezing

and childhood overweight/obesityMebrahtu et al., 201} it was estimated that the risk was

increased by 23% among oweaxight and obese children. However the causal direction of

this association is unclear (Pulgarén, 2013).

Four studies (Sanders et al., 2015) examined associations between obstructivasteea

and child/adolescent weight status, and the association appéo be stronger among

I R2f SA0Syia GKIY Ay @2dzy3SNJ OKAf RNBY ® t dzZf 3| NI
good evidence to show that sleep problems are more prevalent with increased weight

status, the longerm effects of this are unclear.

Dental health



I Two systematic reviews on the associations between child/adoleseeight statusand
dental health(number of cariesf SNB Ay Of dZRSR Ay vdzStfte Si It o
al., 2013; Hooley et al., 2012). They suggest that these associations are stronger in high
income countries, but further research which accounts for secionomic and dietary
factors is needed. Hiey et al. (2012) reviewed the results of 48 studies and found that 23
studies reported no association, 17 reported a positive association, 9 reported an inverse
relationship, and 1 reported a U shaped pattern of association. Studies reporting a positive
association were from countries with a higher Human Development Index (HDI) score
(mainly Europe and US), higher quality dental services (more sensitive dental examination)
and a low percentage of underweight children in the population, while studies tiegaa
negative association were from countries with a lower HDI score (mainly Asia and South
America), lower quality dental services (less sensitive dental examination), and more
underweight children.

Musculoskeletal conditions

1 Paulis et al. (2013) condted a systematic review on the association between weight status
and musculoskeletal complaints (MSC) in children (ag&8l Years). This provides medium
quality evidence that being overweight in childhood is positively associated with
musculoskeletal pai (RR = 1.26). There was also evidence of an association between
childhood weight and low back pain, as well as injuries and fractures, though evidence for
these associations was of lower quality.

1 Thivel et al. (2016) reviewed studies that examined trsaimtion between child weight
status and muscle strength and fitness. Although these studies varied in design and
comparisons of laboratorpased and fielebased results were challenging, the review
provides strongvidencethat children and adolescentsitlt obesity have reduced muscular
fithess compared with children and adolescenthieélthy weight Thivel et al. (2016) call for
more research in this area, given the associations between muscular and msketdtal
fithess with overall health.
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motor functioning, and 6% looked at pulmonary function or aerobic capacity. One or two
sources covered each of dental health, hormonal health (in girls), and idiopathiaamtiaic
hypertension.

Cognitive development

I One of the 18 papersom Queally et al. (201&pnsisted of a systematic review of
developmental ceordination disorder (DCD; Hendrix et al., 2014). The prevalence of DCD
was estimated to range from 1.7% to 6%, aoedursfour to seven times more often in boys
than in girls. All 21 studies ingheview reported that children with DCD had higher BMI.

Mental health and quality of life

1 A systematic review by Griffiths et al. (2010) provides strong evidence that paediatric obesity
impacts on selesteem and quality of life. Six of nine studies in theireenvfound lower
global seHesteem in obese compared with healthy weight children and adolescents. Nine
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out of eleven studies using child se#ports, and six out of seven studies using parental

reports, found significantly lower total quality of life see in obese youth.

aNKftA3 S fdQa onwnmplO aeadSYFLGAO NBGASs 2y |
overweight/obesity and child/adolescent depression/depressive symptoms found that

relationships were stronger in female adolescents and in esesionalstudies compared

with longitudinal analyses. Out of 19, 14 creggtional studies confirmed a significant

association between obesity and depression. However, just three out of eight longitudinal

studies reported associations between obesity and subsetidepression. Muhlig et al.

(2015) proposed that overweight/obesity and depression may develop jointly over time, but

noted that longitudinal data on young people is too scarce to draw firm conclugiometa

analysis of the relationships betweaault depression and weight status (Luppino et al.,

2010) confirms that there is a reciprocal relationship between these two outcomes, which

may become reinforced over time.

I Yl 22NAGe 2F (GKS WwWi201tQ &82dNDSa GKFG SEF YA\
psychological or emotional wellbeing, while only one source examined the association

between child overweight/obesity and academic performance, and one examined subjective

quality of life.
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impacts are difficult to compare due to differences in measures and analysis methods, but

they suggest negative associations (which are likely to operadedxtionally) between

measures of psychological and emotional wellbeing arehweight and obesity.

Educational outcomes

)l

There is evidence for a weak negative association between childhood overweight or obesity
and educational attainment, and much of this relationship can be accounted for by socio
economic disparities between nmalweight and overweight or obese groups of children
(Caird et al., 2014). Few studies have examined these associations longitudinally, and those
that have provide conflicting evidence about the causal direction of this relationship (Sassi et
al., 2009; Both et al., 2014).

Evidence gaps

There is strong evidence for associations between childhood overweight and obesity and risk factors
for cardiometabolic morbidities. However, less is known about how these relationships accumulate
or change over time iadulthood:

1

1

Most of the studies reviewed in this section, both from the international evidence, and the

Wwi 201t Q SPA RS WOScouRtheRIrdw an Kré&ssastiomal data; therefore, the

causal direction of relationships cannot be determined.

Many@ G SY ALt O2yF2dzyRSNA O2YLX AOFGS NBaSI NOKS|
overweight and obesity in childhood.

There is also considerable interdependency amongoobidities and outcomes. One

confounder that may need to be better accounted for @search in this area is puberty

onset.



Further work in this area might address these gaps through longitudinal analysis, particularly of
psychological and educational outcomes, where the longitudinal evidence is extremely scarce.
Queally et al. (2016) hawnoted the need for standardised approaches in analyses and reporting
of effect sizes (odds ratios; risk ratios) in terms of weight status as well as more uniform
reporting of adjusted and unadjusted effect sizes.

Adult i mpacts of childhood overweight a nd obesity

Evidence for impacts of child or adolescent overweight/obesity in adulthood come from an
international review conducted by McCarthy et al. (2016b). The review covers morbidity, mortality,
disability, and nommedical outcomes such as lifetimeoguctivity, and is based on 13 systematic
reviews/metaanalyses, supplemented with data from 15 individual studies. A large majority of these
studies are longitudinal in design and incorporate measured (rather thamegeifted) BMI, and so

are considerd to be of high quality. None of the JANPA patrticipants submitted local evidence on this
topic, which is illustrative of a gap in the evidence base.

Underdeveloped evidence base

1 Establishing firm evidence of a link between child/adolescent weight statisdult
outcomes is complex. For many of the outcomes considered, there is a scarcity-of high
quality longitudinal data. Also, studies varied in the extent to which adjustments were made
for potential confounding variables, effect estimates were repoiited variety of ways, and
BMI was also classified in a variety of ways.

I The most challenging issue in considering the evidence base for impacts in adulthood arising
from childhood or adolescent overweight/obesity is the manner in which changes in
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associations between child/adolescent BMI status attenuate (reduce) once adjustments for
adult BMI are built into regression analyses. However, adult BMI status is likely au$ellg
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Mortality

1 There is limited evidence to support a link betweercallise mortality in adulthood and
overweight and obesity in childhood or adolescence (Pasdt.eP012; Adami et al., 2008),
but a majority of these studies did not adjust for seemnomic status. A recent exception
is a study by Twig et al. (2016) which reported strong associations between overweight and
obesity in adolescence and cardiovascurtality in adulthood in a cohort of 2.3 million
Israeli adolescents, after adjustments for age, sex, secamomic status, education level
and country of origin.

Childhood BMI and adult BMI

1 Regardless of whether child/adolescent BMI status is an iexeent risk factor in the
outcomes considered, there is strong and consistent evidence for a link between child,
adolescent and adult BMI. Around 55% of obese children go on to be obese in adolescence,
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80% of obese adolescents will still be obese in adwlth and 70% will be obese over age 30
(Simmonds et al., 2016). However, 70% of obese adults were not obese in childhood or
adolescence, so overweight/obesity in childhood is only part of a larger problem.

Cardiovasculannd metabloicconditions

1 There is sme evidence for a relationship between child/adolescent weight status and
occurrence of metabolic syndrome in adulthood (Lloyd et al., 2012).

9 Studies on some of the components of metabolic syndrome (total cholesterol, HDL and LDL
cholesterol triglycerides, insulin resistance, hypertension, carotid artery atherosclerosis, and
non-alcoholic fatty liver disease) were also included in this review:

o Evidence for a link between earlier BMI status and subsequent total cholesterol, HDL
and LDL cholestel levels is mixed. There is evidence for an association between
child/adolescent BMI and adult triglyceride levels, but this is attenuated after
adjusting for adult BMI (Juonala et al., 2011; Lloyd et al., 2012).

0 There is evidence for an association beam childhood BMI and hypertension in
adulthood (Llewellyn et al., 2016; Part et al., 2012), though again, adjustments for
adult BMI status attenuate this association (Lloyd et al., 2012).

o Similarly, the evidence supports a positive association betweehiBthildhood
and carotid artery atherosclerosis in adults, but the association tends to be
attenuated or inversed if adjustments are made for adult BMI status in analyses
(Juonala et al., 2011; Lloyd et al., 2010).

o Insulin resistance in adulthood is ptdgely associated with elevated BMI in
childhood/adolescence, but this association tends to disappear with adjustments for
adult BMI status (Lloyd et al., 2012).

0 There is a scarcity of evidence for associations between earlier BMI status and
subsequent 8k of nonralcoholic fatty liver disease (NAFLD). Only one study in
aO/ I NIIkée SG Ftft»Qad o6nHnmcdo0d NBOASE SEFYAYSR
in child BMI over time, rather than absolute values of BMI, were associated with an
increased risk for NAP (Zimmerman et al., 2015).

1 There is also evidence from three systematic reviews (Llewellyn et al., 2016; Park et al.,
2012; Owen et al., 2009) for a link between childhood overweight/obesity and coronary
heart disease (CHD) in adulthood, though resultggest that higher BMI in later childhood
rather than early childhood is the greater risk.

1 Two systematic reviews (Llewellyn et al., 2016; Park et al., 2012) indicati¢hats not
strong evidence for an association between childhood BMI and strakeutthood.

9 Evidence from two recent systematic reviews and one ragtalysis (Llewellyn et al., 2016;
Juonala et al., 2011; Park et al., 2012) supports a strong and consistent link between
child/adolescent BMI status and risk of type 2 diabetes in adutithoo

Cancers

9 The evidence for associations between BMI status in childhood or adolescence and cancers
is mixed. Findings depend on the type of cancer studied and also whether cancer incidence
or cancer mortality is considered. There also appear to be getifferences in terms of



impact for some forms of cancdrléwellyn et al., 2016; Park et al., 2012; Aarestrup et al.,
2014, 2016; Kitahara et al., 2014a, 2014b)

Respiratory conditions

1 Just three individual studies identified by McCarthy et al. (2016&nheéed asthma in
adulthood, and results from these studies are mixed (reviewed in Park et al., 2012; Reilly &
Kelly, 2011).

Musculoskeletal conditions

1 Associations between child or adolescent weight status and musculoskeletal problems in
adulthood varydepending on the type of problem or symptom; evidence is available from
only four sources. One study found no evidence for an association between lower back pain
in adulthood and childhood BMI, but this study examined younger adults only (ag@ 32
years;Power et al., 2001). On the other hand, there is some evidence for an increased risk of
knee pain (Park et al., 2012; Antony et al., 2015), as well as arthritis (MacFarlane et al., 2011)
in adulthood.

Reproductive health

1 Reproductive health in adulthoodhd its relationship to earlier BMI status has not been
widely studied. McCarthy et al. (2016b) identified just two studies, both concerning only
women. Lake et al. (1997) reported that while adult obesity was associated with menstrual
problems, fertility ates, and hypertension during pregnancy, childhood obesity was
associated with menstrual problems and hypertension in pregnancy only. Polycystic ovary
syndrome (PCOS) in adulthood was associated with BMI at age 16 (Reilly & Kelly, 2011), but
family historyof PCOS was not accounted for in this analysis, and PCOS is associated with
insulin resistance (Schwartz & Chadha, 2008).

Mental health

1 There is very little evidence from higjuality longitudinal studies on relationships between
adult psychologicaiealth and BMI status in childhood or adolescence. In the short term,
however, evidence suggests that young adults with elevated BMI in adolescence may have
lower selfesteem and are more socially isolated or lonely (Sikorski et al., 2015). A meta
analysiof the relationships between adult depression and weight status (Luppino et al.,
2010) supports a reciprocal relationship between these two outcomes, which appear to be
reinforced over time.

1 McCarthy et al. (2016b) recommend the incorporation of measafgssychological
wellbeing, and more studies on disability, quality of life and productivity loss in this overall
area. They also emphasise the need for standardised, robust approaches to incorporate
changes in BMI over time in future work in this area.

Adult income and poductivity
1 There are a limited number of studies, mainly based on males only, examining links between

BMI in late adolescence and work sick leave, disability pension status, and lifetime
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productivity losses. However, the limited eviderstgports an association between
adolescent BMI and more adverse outcomes on these measures, which is higher among
obese and morbidly obese than overweight individuals, after adjustments are made for
potential confounders (e.g. Neovius et al., 2012a).

1 Theresome evidence for associations between child BMI and later educational attainment
and income. A recent US study (Amis et al., 2014) showed that, after controlling for
demographics, family environment, prior academic achievement, behavioural and general
and mental health variables, obesity at agesl®years was associated with a 9% reduction
in obtaining a college degree, and a 7.5% reduction in annual income 13 years later. These
effects were stronger in women, consistent with earlier studies (Gortmekat., 1993;
Sargent & Blanchflower, 1994; Viner et al., 2005).

Gaps in the evidence base

The lack of local evidence on this topic reflects a general gap in knowledge in this area. The material
in this chapter is a summary of an international revievbesdt quality available evidence (McCarthy
et al., 2016b), and within this, there are also gaps:

T ¢KS Y2aid LNRBYAYSyYyG 3l LI Ay SRA2GE XR 2SAzIAGE2 YAS/A i K
few longitudinal studies have examined the lelegm impacts of child werweight/obesity
in adulthood in the areas of psychological health, educational attainment, income, disability
status, and lifetime productivity.

1 Incontrast, at first glance, there appears to be strong evidence for associations between
child/adolescentveight status and a number of adult morbidities, particularly type 2
diabetes, CHD, and some components of the metabolic syndrome.

9 For others, such as some cancers, evidence is mixed, and for still others, such as stroke, the
evidence is weak or absent.

Of course, a lack of evidence does not mean that a link does not exist, since there is not a sufficient
body of evidence in any of the areas considered to conclude definitively that high child/adolescent
BMI is associated with adverse outcomes (or not)rédeer, the evidence base will remain obscure
until more studies take more nuanced approaches to incorporate the complexities of BMI
trajectories over time into analyses.



SUMMARY:STUDY PROTOCOLS

Existing studies of | ifetime cost of childhood overweight a nd obesity

Simulation methoalogy

1
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There aregwo categories of cost: directosts and indirectosts.
Comparisons across studies are hampered by differences in modelling methods and
assumptions. Key differences relate to whether or not costs during childhood (<18 years) are
incorporated into the models, methods for calculating costs and cost componehtsléu;
incorporation of transitions in BMI status over time, adjustments for differential mortality
rates by BMI status, and whether or not results are reported by age, gender and
race/ethnicity (Finkelstein et al., 2014).
Bierl et al. (2013) have showhat differences between studies in cost outcomes relate
largely to study design parameters, and that modelling (simulation) studies tended to
provide the most conservative estimates.
Regardless of the type of model and costs, each relies on its ownyartassumptions,
which should be clear to the users of the results
0 Results of forecasting models should therefore reflect this uncertainty by reporting
confidence intervals and/or sensitivity analyses (Astolfi et al., 2012).
0 Regarding simulation modelfere should be a clear statement of model structure
(i.e. assumptions, equations and algorithms), data used, and results of validation
exercises (Levy et al., 2011).
o This underlines the importance of decisivn- { SNEQ | g NSy Saa 27F
strengths and weaknesses of different studies when interpreting cost outcomes.

Paucity of evidence

1

There is limited published evidence on the direct (healthcare) lifetime costs associated with
child or adolescent overweight/obesiti recent systematic rewe (Finkelstein et al., 2014)
retrieved just six US studies on this topic.

There is even more limiteeividence on indiredifetime costs with no existing systematic
reviews on this topic.

No studies to date have modelled indirect costs incurred durinigliobod.

No materials from JANPA WP4 countries covered lifetime indirect or direct costs associated
with high BMI status in childhood or adolescence.

A recent systematic reviewf existing studies

1

A systematic review of the international literature on lifetime costs (Hamilton et al., in
preparation) yielded 13 studies.
0 A majority of studies (8) were conducted in the US, with just 5 from Europe (two
from Germany, two from Sweden, and one from theliglands).
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0 Most studies (8) examined direct costs only; four examined indirect costs, and just
one examined both direct and indirect costs.

o Two of the studies were observational cohort studies, and the remaining 11 used
forecast modelling.

o0 Seven othese 11 studies predominantly used mieioulation modelling, the other
four cohort modelling.

o Only two studies of 13 identified modelled direct costs incurred during childhood
(Ma & Frick, 2011; Trasande, 2010). Moreover, both of these studies were
conducted in the US and may not be generalizable to the European context.

1 The systematic review algwovide strong evidence that obesity in adolescence has a
negative impact on later adult earnings, independent of a range of potential confounders.

Curment estimates of lifetime costs

1 Finkelstein et al. (2014) estimated that, in a US context, the lifetime excess costs (discounted
at an annual rate of 3%) associated with obesity in a 10-gkebchild amount to somewhere
between $12,660 to $19,630 (2012 valueBhis estimate cannot be generalised to European
contexts due to differences e costing and treatment structures of healtiare systems.
No pooled estimate for indirect costs is available.
1 Two recent German studies (Sonntag et al., 2015, 2016) have usedsinitriation to
estimate lifetime direct (2015) and indirect (2016) co&iscounted (3%) lifetime excess
RANBSOG O2aita O0AYOdzZNNBR | FUSNI my &andNB O 6 SNB !
eETInHy F2NI 62YSYyd h@SNBSAIKG YR 20SaAd& RdzNJ
fAFSGAYS O2aix RA&O02dzyiSR G o2 LISNI LISNRA2Y
(women), with a majority of indirect costs incurred prior to age 60. Howeateannot be
assumed that these results are generalizable to other European countries.

Discounting of future imapcts and costs:
1 An area of debate is whether, and by how much, to discount future costs. Severens and
aAfyS oOonHnnnI Lld therthéoretizadl NoYednyiiical arguments arg” S A
adequate to determine an optimal solution regarding which discounting method and/or
RA&O0O2dzyd NI GS &aK2dz R 0S dzaSR®E ¢tKS Yz2ald O2Yy
using a constant nerero discount rate, teas to prioritise immediate treatment at the
expense of prevention, thereby working against ldagn public health measures. Some
authors (e.g. Hollingworth et al., 2012) report both discounted and undiscounted rates in an
attempt to address this.

Further research and data needs

9 This review indicates that there is a strong need for further research in this area in general,
and particularly in the following:
o Direct and indirect costs incurred prior to age 18 years
o Lifetime indirect costs



Application of finer gradings of obesity
Differential mortality rates by BMI status
Differences across racial/ethnic groups
The European context.

O O O O

JANPA WP4aims and objectives

Seven European countries grarticipating in JANPA WPZroatia, Italy and Portugal are
participating in basic studies whitereece, Ireland, Romania aBtbvenia argarticipating in
advanced studies.

¢KS FTAY 27F Wlcontribute 2otthe evidéncéased e@onomic rationale for action on
OKAf RK22R 20S8aAriGe¢o

Its modellingobjectives arein the sevenEUcountriesparticipatingin JANPA WP4, to

1.a Describethe current prevalence and trends in childhood overweight and tpesi

1.b Estimatethe lifetime impacts and costs of current childhood overweight and obesity.
1.c Breakdownthese impa&ts and costs according to tlyearthey occur

1.d Assesshe effect of reducing childhood obesity by 1% and 5% on these impacts atsd co

2. Explore the feasibility of generalisitiee JANPA WR#odellingmethodology to other EU
countries.

JANPA WP4 is essentially a modelling project. Mewyeluring development of itStudy Protocols it
became clear that several important issues could not be incorporated into the modelling. A number
of nonmodelling projects that were nanitially part of the work packagmaybe developed (see
Appendixl).

General issues
The evidencésee Chapters-4) highlights the challenges of estimating lifetime impacts and costs
These include:

Incorporating childrennto existing simulation models

Incorportaingchildhood health impacts and direct healthcare castghildhood obesity
Incorporating adlt health impacts and direct healthcare costscildhood obesity
Incorporating societal impac{gdult productivity losses and lifetime income losses)
Incorporating acute conditions

= =4 =4 4 A

Model metrics

Model outputswill be expressed in tern excess metrics and effect metrics which are in turn

constructed from impactost indicatorshatRSa ONRA 6 S @ NA2dza | aLlSOda 27
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experiencesuch asiumber of new disease cases, direct healthcare coai#t, @oductivity losses
Quality Adjusted Life Years (QAL¥s$g. These indicators areutputted by the modelling software.

Excess metrics describe excesses in these imquatindicatorsthat are associated with current
childhood obesity. They are differences between the value dfdicator amongst individuals who

were overweight or obese as children and its value amongst individuals who were of healthy weight
as children

Corresponding to each excess metric there is an effect metricddmstribes the effect of a reduction
in childhood obesity on the excessffect metricsare difierences between the value of axcess
metric in one of the reductioscenarios and its current value.

Diseases and other impacts
The (childhood and adult) diseases and societal impacts that feOf dZRSR Ay | O2dzy e Q:
determined in a two stage process:

1. Firstly, an initial list of diseases and impacts that are significantly associated with (childhood)
obesity and overweight are identified from a review of international and local materials

2. Secondly; diseases and impacts for which inadequate local data or acceptable proxy data or
a variable are removed.

Modelling

Existindifetime costing studies link childhood obesity to adult consequences thrisidink toadult
obesity within a simul@gon model that uses modelled inddual lifetime BMI trajectories (see Figure
below)

Figure Modelling approach to lifetime costingtudies of childhood obesity
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Individual BMI trajectory

UKHF has been contracted to undertake the modelling for EU JANPA WP4.

Substantial RI LJGF GA2ya G2 GKS !'YICQa Y2RStftAy3a az2¥idsl N
A Use of cohort simulation models rather than population simulation models
A Incorporation of children with shorter term impacts into the models
A Use of a societal economperspective rather than an exclusively health services perspective

A Use of more complex metrics and reporting associated with lifetime costing studies
Reporting
Tomanage budget, IPH IRL will undertake a number of the routine data collation and repastisg
including the calculation of modatetricsandproduction of graphical outputs

¢KS @ANIdzZZ f AYRAQDGARZ faQ aAavdzZ ISR .aL GNI2S0OG2N
summarised by UKHF in Model Output Talbhed will be used by IPH IRLcalculate relevant
excess and effect metrics.

Validity and generalisability

Validation studies will address the validity of courdpecificfindings as well athe effect of
researchdata and modelling assumptions on model outputhese includeomparisors of mode}
based estimate of the RRs of adult diseas®®l societal impactassociated with childhood obesity
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to the existing estimates in the research literatufnother is an exploration dfie methods used to
model lifetime BMI trajectorieand theindependent disease processes assumption

There is interest in knowing if thBANPA WPehodelling methodology can be extended to other EU
membercountries Amongst other thingsye will compare basic models and advanced models in
JANPA WPdarticipaing countries in advanced studies and develop a toolbox of modelling
resourcedor undertaking the modelling in other EU countries.
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CHAPTER 1 OUTLINE OF THE EVIDENCE PAPER

1.1. Development

The Evidencedper covers prevalence, health and other impacts, healthcare and other costs,
evidence and experience of socially disadvantaged in the EU as well as the availability and quality of
the data in the countries.

This Evidencedper is the product of collabotian between the JANPA WP4 Leadam in the
Institute of Public Health in Ireland (IPH)e Irishnational Teamworking onan advancedtudy
extended withsignificantfunding fromsafe® 2 Rifetime Costs of Childhood Overweight and
Obesityand theNational Team# eachof the JANPA WRebuntries. Details of these groups are in
the Contributors section at the beginning of this document.

This Evidence Paper is based on:

Three systematiceviewsconducted by the Irish Team

A Local Materials Surveythe JANPA Wp4 countries

I af 2 Ol $cholaBear2hdfesra material

Four international systematic review (lrish study)

{ dzZLJLJX SYSY(GSR o6& t20Ff YIFGSNAIFIfa 3IIFIGKSNBR Ay
Summarised into Evidence Paper

Feedback form participatingpuntries, consultations with expert groups and ISAC

No ok wdpE

The backbone of the Evidence Paper are three systematic reviews conducted by the Irish National
Team working on theafebod-funded project:

1 Prevalence of overweight and obesity in children in Irelamdi ldorthern Ireland
(supplemented by IPH with an international review)

1 Impacts of childhood/adolescent overweight and obesity in childhood/adolescence

1 Impacts of childhood/adolescent overweight and obesity in adulthood

In a Local Materials Surveye gathered evidencérom WP4 ountries by contacting national teams
with a request to supply any studies on the following topics, whether in English or local language.

1. Prevalence of childhood overweight and obesity

2. Health impacts of childhood overweigbt obesity that occur in childhood

3. Other impacts of childhood overweight or obesity that occur in childhood (e.g. parental work
absenteeism, lower school attendance and performance)

4. Health impacts of childhood overweight or obesity that occur in duhdt (e.g. Type 2
diabetes, hypertension, coronary heart disease, stroke, cancers, osteoarthritis)

5. Other impacts of childhood overweight or obesity that occur in adulthood (e.g. work
absenteeism, disability benefit, premature mortality)



6. Current and fture healthcare costs of childhood overweight or obesity (e.g. hospital
inpatient and outpatient costs, drugs and prescriptions)

7. Current and future other costs of childhood overweight or obesity (e.g. absenteeism, lower
educational attainment)

8. Any bcal studies or reports that relate to methods used to assess costs of overweight or
obesity.

Advanced countriegjreece, Ireland, Romania and Slovgmare asked for materials on 3, 5, 7 and
8 while all countries (advanced plus Croatia, Portugal ang) ha&re asked for materials on 1, 2, 4
and 6.

IPHIRLthen supplemented thesktcalmaterials with searches in Google Scholar (first 20 pages
using key words child, obesity, [country nameh all, this yielded 277 articles, presentations and
reports, ®vering the following:

=

Prevalence of child overweight/obesity: 45.5% of all materials
Trends in child overweight/obesity over time: 10.8%

Health impacts of overweight/obesity in childhood: 27.1%
Other impacts of overweight/obesity in childhood: 2.9%
Healthimpacts of child overweight/obesity in adulthood: 0.0%
Other impacts of child overweight/obesity in adulthood: 0.0%
Healthcare costs of child overweight/obesity: 0.4%

Other costs of child overweight/ obesity: 0.0%

Costing methods: 5.1%

Inequalities in prealence of child overweight/ obesity: 23.8%
Other topic(s) (e.g. policy brief, adult prevalence): 25.6%.

= =4 =4 4 =4 4 4 -4 -4 -4

A total of 277 local materials weidentified by this process. Table T1.1 at the end of this chapter
shows the distributia of these materials bgountry andprovides more spéfic details on these
studies.In summary 127 related tprevalenceof childhood obesity and overweight, 32 to trends in
childhood obesity, 75 to childhood impacts, 69 relatedriqualitiesin childhood obesity, 14
related o costing methods, and another 71 to other topics.

1.2 Chapters relevant to the Evidence Paper

Therelevantchaptersof this document are:

1 Chapter 2 examines the prevalence of child and adolescent overweight and obesity, and
considers trends over time prevalence, as well as inequalities in prevalence. It begins with
a brief description of the measurement of overweight and obesity. The chapter draws on
best international evidence as well local evidence (127 sources examining prevalence, 32
examining treds, and 65 on inequalities).
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1 Chapter 3 summarises a systematic review by Queally et al. (2016) which describes the
evidence on impacts of overweight and obesity in childhood/adolescence from 18 published
NEGASgaz ft2y3 6A0K SOARSYRS FTNRBY ym WE20IfQ
1 Chapter 4 draws on systematiaeview undertaken by McCarthy et al. (2016b) on the
impacts of child/adolescent overweight and obesity in adulthood, which comprises 13
review papers and 15 individual studies. None of the JANPA participamtsitted materials
on this topic.
1 Chapter 5 summarises a review by Hamilton et al. (in preparation) on lifetime direct and
indirect costs of child/adolescent overweight and obesity, which covers 13 studies. Again,
none of the JANPA patrticipants submitteaterials on this topic.

Tables



TableT11:

Areas covered by local materials frodANPA WP4ountries

Topic area
Health Other Health cher Inequalities in Other toplc(s)
Prevalence of . . . . impacts of impacts of Healthcare Other costs of (e.g. policy
. Trends in child impacts of impacts of : : . . ) prevalence of ; Total
child . . . . child child costs of child | child Costing : brief, adult
. overweight/obesity | overweight/ | overweight/ . . ) . child number
overweight/ ) L L overweight/ overweight/ overweight/ overweight/ methods . prevalence,
] over time obesity in obesity in L L . . overweight/ of
obesity ) ) obesity in obesity in obesity obesity . adult .
childhood childhood dulthood dulthood obesity imoact discrete
Country adulthoo adulthoo pacts) sources
Croatia 8 3 9 0 0 0 0 0 0 5 6 24
Greece 34 5 22 4 0 0 0 0 1 24 8 64
Ireland 18 7 6 1 0 0 1 0 6 9 12 44
Italy 16 4 15 0 0 0 0 0 0 9 4 33
Portugal 24 4 6 2 0 0 0 0 4 13 14 50
Romania 13 2 14 1 0 0 0 0 0 4 11 34
Slovenia 14 7 3 0 0 0 0 0 3 1 16 29
All
countries 127 32 75 8 0 0 1 0 14 65 71 277
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CHAPTER 2: EVIDENCE: PREVALENCE OF OVERWEIGHT AND OBESITY

2.1. Measurement of overweight and obesity

2.1.1. Introduction

Methods for the measurement of overweight and obesity can be categorised as direct or indirect.
Direct measures provide estimates of total fat mass while indirect, or anthropomorphic measures of
adiposity includevaist, hip and other girth measurementsjrs#old thickness, and indices derived

from measured height and weight, the most common index being BMI (Body Mass Index) (Lobstein
et al., 2004). Anthropometric measures are cheaper and more convenient to obtain but are also less
accurate. For practicabasons, many surveys use selported height and weight as a means to
estimate BMIThis section describes the most commeunged anthropomorphic measure of

adiposity in children and adolescents: Body Mass hdex

2.1.2 Waist Circumference and its rela tionship to BMI

Waist circumference is the circumference of the body half way between the hip bone and the lowest

rib, on normal exhalation and against bare skin (WHO, 20Thg World Health Organization (2000,

e 170 y2i8a GKIF{G adsofdiaBe intrsidtlandhal Beputstate atpavticukar riSkE

of the adverse health consequences of obesity. Therefore, measurement of waist circumference

provides a simple and practical method of identifying overweight patients at increased risk of

obesiy-t a32O0AF SR AffySaa RdzS (2 FoR2YAYIlIf FlL 4 RA&G]

Although it is the most commonly used measure of overweight and obesity, a main limitation of BMI

is that it does not distinguish between elevated body fat and elevated lean muscle mass (WHO,
2000;Maffeis et al., 2008; Must & Anderson, 2006), and this may be particularly true of adolescent

0284 O65SYSNIGK SO FftdX wnncoO® / KAfRNBYyQa gk ArAail
fat than BMI (Daniels et al., 2000). A very high correlation.92) between central adiposity and

waist circumference in children has also been found (Taylor et al., 2000). This is of importance, since

some &idence suggests that central adiposity in children is more relevant than BMI to health

outcomes (Freednraet al., 1999; Rodrigueodriguez et al., 2011). For example, Katzmarzyk et al.

(2004) concluded that waist circumference combined with BMI was a better assessment for

cardiovascular disease risk among 5 to 18 y#ds than BMI alone.

Some studies havfound a disproportionate increase in irtedddominal fat distribution in children

and adolescents in recent years, relative to changes in BMI, and this increase may be more marked
among girls than boys (McCarthy et al., 2003; Freedman et al., 2015gKalle2009; Visscher et

al., 2015). Therefore, a reliance on BMI alone to monitor trends in the prevalence of overweight and
obesity in children and adolescents may underestimate the scale of the problem.

% Lobstein et al. (2004), Krebs et @007) and Horan et al. (2015) describe various methods to measijpesity.

*In comparing waist circumference measures across studies, note should be taken of where on the body the measure was
taken: some studies take the waist measurement at the umbilicus rather than midway between the lowest rib and the hip
bone (Aeberli et a).2011; McCarthy, 2007).



Waist circumference percentiles for childrentaidscents have been established in several regions
Unlike BMI, there is no internationalfgreed set of cupoints to identify overweight/obesity in
children/adolescents, although various percentile-points have been suggested (Aeberli et al.,
2011;Krebs et al., 200%)Similarly, there is no internationally agreed set ofaints for adults,
since populations differ in waist circumference distributions (Messiah et al., 2011)

2.1.3. Body Mass Index (BMI)

BMI is defined as weight in kilogrammesided by the square of height in metres. According to the

22NIR I SIHfGK hNBFYATFGAR2Y S6HnnnI LI 170X -. al &XLM
level measure of obesity. It can be used to estimate the prevalence of obesity within a population

ay R GKS NAR&1a& | &az2 OapbinisRR5 Kykiarfd 30y/if eré widely usédiRodzt G & = O dz
define overweight and obesity with additional salassification of obesity into Classes I, Il and 11|

(World Health Organization, 2000) (Table 2.1).

Table2.1. Adult BMI Categories and €norbidity risk categories

Classification BMI Range Risk of Cemorbidities

Underweight <18.50 Low (but risk of other clinical problems increased)
Normal 18.50-24.99 Average

Overweight 25.0029.99 Increased

Obese Class | | 30.0034.99 Moderate

Obese Class Il | 35.0039.99 Severe

Obese Class Il | >40.00 Very Severe
Source: Adapted from World Health Organization (2000, Table 2.1).

In children and adolescents, BMI must be assessed against a refestamckard that accounts for
GKS OKAfRQa 38 IyR aSE aAyOSs oNRIRf& &LISI1Ay3s
varies by sex (Cole et al., 2000; Krebs et al., 2007). These refstandards are developed on the
basis of representative survey samples. Variousregfeestandards are in udefor example:
1 the World Health Organization (WHO) Child Growth Standards which has separate systems
for birth to age 5 years (WHO Multicentre Growth Reference Study Group, 2006) and ages 5
to 19 years (de Onis et al., 2007, 2012);
9 the International Obesity Task For¢®TF) BMI cypoints (centile curves linked to adult BMI
values of 25 and 30 for ages 0 to 18 years using data from Brazil, Great Britain, Hong Kong,
the Netherlands, Singapore, and the United States) (Cole et al., 2000, 2007);

® These include European estimates (based on data from Sweden, Germany, Hungary, Italy, Cyprus, Spain, Belgium, and
Estonia) (Nagy et al., 2014), Bulgaria (Galcheva et al., 2009), Germany (Haas et al., 2011), Greece (Bacdp@dbh)et

Italy (Zannolli & Morgese, 1996), the Netherlands (Fredriks et al., 2005), Norway (Brannsether et al., 2011), Poland
(Jaworski et al., 2012), Spain (Moreno et al., 1997), Switzerland (Aeberli et al., 2011), Turkey (Mazicioglu et aig 2010), t
UK (McCarthy et al., 2001), and the USA (Cook et al., 2009).

*RS a2Nl&a SiG FfodQa ovHnmmMy 38adSYFIGAO NBOASE 27T poirdsR2YAY Il £ 2
! Cutpoints of 94 cm and 102 cm for Caucasian adult males, and 80cm and 102cm in Caucasian adult females, are
frequently used as indicators of increased and substantially increased risk of metabolic complications, respectively (WHO,
2000). Additional sexand ethnicityspecific cuipoints have been proposed (Katzmarzyk et al., 2011).

8 Some authors (e.g. Reilly, 2002) argue in favour of the use of national BMI refastandards rather than international

ones. However, this prevents comparisons across t@msand studies using different, local reference curves (de Onis &
Lobstein, 2010).
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1 the US 2000 Centers for Désge Control (UEDC) growth charts (for boys and girls from
birth to age 2 and from ages 2 to 19 years, based on survey data collected between 1963
and 1995) (Kuczmarski et al., 2002);

Table 2.2. Definitions of child/adolescent overweight and obesity ddgy the WHO, U&€DC and
IOTF

Organization Definition of Childhood Obesity
World Health WHO Child Growth Standards (birth to agéd® Onis et al., 2007)
Organization (WHO) 1 Obese: Body mass index (BMI) > 3 standard deviations above the WHO

growth standard median
1 Overweight: BMI > 2 standard deviations above the WHO growth standa
median
1 Underweight: BMI > 2 standard deviations below the WHO growth stand
median
WHO Reference 2007 (ages 5 to @@HOMulticentre Growth Reference Study
Group 2006)
1 Obese: Body mass index (BMI) > 2 standard deviations above the WHO
growth standard median
1 Overweight: BMI > 1 standard deviation above the WHO growth standar

median
1 Underweight: BMI > 2 standard deviations below the WHO growth stand
median
US Centers for CDC Growth ChartKuczmarski et al., 2000)

Disease Control and "1 children ages 2 to 19, BMI is assessed by ag sexspecific percentiles:
Prevention (USDC) -
1 Obese: BMP95th percentile
1 Overweight: BMB 85th and <95th percentile
1 Healthy weight BMI>5th and < 85th percentile
1 Underweight: BMI < 5th percentile

In children from birth to age 2, the CDC uses a modified version of the WHO crite
(GrummerStrawn et al., 2010)

International Obesity | Providesinternational BMI cupoints by age and sex for overweight and obesity fo
Task Forc@OTF) children age 2 to 18Cole et al., 2000)

9 The cutpoints correspond to an adult BMI of 25 (overweight) and 30 (obg
Source: Adapted frorhttp://www.hsph.harvard.edu/obesitypreventionsource/obesitydefinition/defining
childhoodobesity/ (accessed December 16, 2015).

Use of BMas a measure of total body fat in children is imperfect. Growth charts were not

developed as standards of how healthy children should grow, but are, rather, normative referents

(Krebs et al., 2007; Lobstein et al., 2004). Multiple anthropometric mea¢BhbEalong with others

such as waist circumference and waigb ratio) may yield a more accurate measure of total body

fat than BMI alone (Lei et al., 2006). However, the use of BMI is generally supported, not solely

because it is relatively easytoolatg/ > o6 dzii | f a2 0SOldzaS OKAf RNByQa |\
associated with both total body fat and percentage body fat in both boys and girls (Mei et al., 2002;

t ASGNROStEEA SG [t mMppy T /2SS SiG | withbtheariskm n 0 X | yF
factors for obesityrelated adult morbidity (Must et al., 1999; Reilly et al., 2003).

Table 2.2 shows three widely used systems of classifying overweight and obesity among children and
adolescents on the basis of BMI. Each uses slightly different methods for classifying overweight and


http://www.hsph.harvard.edu/obesity-prevention-source/obesity-definition/defining-childhood-obesity/
http://www.hsph.harvard.edu/obesity-prevention-source/obesity-definition/defining-childhood-obesity/

obesity and each results in somewhat different prevaeastimates (Gonzale€2asanova et al.,
2013; Shields & Tremblay, 2010). As a general rule, the IOpBiotd result in more conservative
estimates of overweight and obesity than those of the WHO an€DES (Lobstein et al., 2004). |
recent years, the mgt commonlyused reference system in European studies is that of the IOTF.

Research comparing setported with measured height and weight among children and

adolescents suggests that although the two measures tend to be highly correlated overall, self
reports tended to underestimate BMI, and this bias tended to be larger among girls, and adolescents
with higher BMIs (Aasvee et al., 2015; Gorber et al., 2007). The consequence of this is that
adolescentseiNB L2 NIISR . alL Aa f Al SQe LINE Odzf BYNSa 2FY 2 ©®S Nib
obesity (Sherry et al., 2007). There is evidence that the size of this bias varies across countries
(Gorber et al., 2007; Lobstein, 2015), suggesting a cultural component. A high rate of missing data is
also a problem in skfeports in some studies (and may be negatively related to age; Aasvee et al.,
2015), leading to potential bias in estimates for some-guups of interest Nonetheless, self

reported data on height and weight for children and adolescents have valugparly if they are

the only source of data available for a particular survey or population (Sherry et al., 2007). Because
of the limitations associated with sakéported height and weight, the evidence considered here
focuses on measured BMI.

2.2. International/European evidence

2.2.1. Introduction

This section describes data on the prevalence of overweight and obesity among children and
adolescents on the basis of published international results, with a focus on Europe. First, recent
internationalprevalence estimates are presented. Then, trends in overweight and obesity in children
over time are examined. Finally, studies on inequalities-(golip variations) in the prevalence of
overweight and obesity are summarised.

The material for this sectiodoes not comprise a systematic review. Rather, it is a summary of
reviews on these topics conducted since 2000. Preference is given to measured rather than self
reported BMI in reviewing prevalence and trends. Where studies have reported prevalence
estimates using multiple cupoints, results based on IOTF qatints are described here.

There are numerous sources of data on prevalence of child overweight and obesity. However,
comparing and combining them is difficult and complex due to differences wegand sampling
methods, representativeness and quality of samples, methods of measurement and classification,
and reporting of results. In 2007, a WHEDrope report (Branca et al., 2007) concluded that
objectivelymeasured and valid data on BMI in chiddrand adolescents were lacking for around half

of European countries. Efforts to pool European data (e.g. Cattaneo et al., 2010; Pigeot et al., 2009)
confirmed a need for standardised approaches in assessing and monitoring overweight and obesity
among cHdren. This led to the Childhood Obesity Surveillance Initiative (COSI), beginning in
2007/2008, which surveys children aged 6 to 9 years, providing standardised data to monitor the

® Some authors have suggested methods to correct forregibrt bias (Ellert et al., 2014), but this requires strong linkages
between selfreported and measured BMI, wtii are not always available.
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prevalence of overweight and obesity. There is currently no enagsnalsurveillance of measured
BMI for preschoehge children or adolescents.

2.2.2. Current child prevalence

In a review of all available prevalence data worldwide (collected between 1987 and 2003), Wang and
Lobstein (2006) estimated the prevalence of ovenlie@nd obesity in schoalged children (boys

and girls combined) in Eurofat 25.5% (IOTF cpbints, 20.1% overweight, and 5.4% obese). This

is similar to their estimate for the Americas (27.7%) and the Eastern Mediterranean region (25.5%),
and much highr than in Africa (1.6%), South East Asia (10.6%), and the West Pacific region (12.0%).

In a large study that estimated the prevalence of and trends in overweight and obesity globally

among children and adults during the period 198113, Ng et al. (2034eported higher prevalence

of overweight and obesity in 2013 among children and adolescents aged 2 to 19 years in Western
Europe (including Mediterranean countries) (24.2% in boys and 22.0% in girls) than in Eastern

Europe (about 19% in both sexes) arht€al Europe (21.3% in boys and 20.3% in girls) (Tabfé.2.3)

In JANPA countries shown in Table 2.3, the combined prevalence of overweight and obesity in boys
ranges from 11% (Romafiato around 33% (Greece, Slovenia). In girls, it ranges from about 20%
(Croatia, Romania) to around 29% (Greece). Tabli@pgpendix2d aK2g¢gad b3 Si | f QA
of the prevalence of overweight and obesity in 2013 among children and adolescents aged 2 to 19
years in individual European countries.

Table 2.3. Prevalece of overweight and obesity among children and adolescents aged 2 to 19
years, by sex, in JANPA countries and European regions, 2013 from Ng et al. (2014) (IOTF cut
points)

Region/Country % Boys Overweigh{ % Boys Obese| % Girls Overweight| % Girls Obese
Croatia 21.9 7.6 14.1 5.6
Greece 23.2 10.5 21.2 7.9
Ireland 19.7 6.9 19.3 7.2
Italy 215 8.4 18.1 6.2
Portugal 19.8 8.9 16.5 10.6
Romania 2.4 8.6 14.6 5.7
Slovenia 25.9 7.2 18.7 5.3
Central Europe 13.8 7.5 14.0 6.3
Eastern Europe 11.9 6.8 10.9 2.8
Western Europe 17.0 7.2 15.6 6.4

Source: Ng et al. (2014, Table).

Table 2.4. Estimates of the prevalence of overweight and obesity (IOT#pauits) among children
aged 2 to 4 years in European countries from the systematic review by Cattaneo €2@&10)

Country Year of survey Sample % Overweight ‘ % Obese ’

10 Using survey data from the Czech Republic, Finland, France, Germany, Greece (Crete), Iceland, the Netherlands, Poland,
Russia, Serbia, Spain, Sweden, Switzerland, and the UK.

11Ng et al. (2014) used numerous data sources\arius search strategies to arrive at these estimates, and included only
nationally representative data; they also applied a correction toreglbrted BMI estimates. Their final dataset included

19244 data points for 183 countries (for adults and ckildcombined). Spatiotemporal Gaussian process regression was

used to estimate prevalence from 192013. Results on trends from Ng et al. (2014) are discussed later in this chapter.

12 Note that a limited number of data sources were used/available for Raaniy et al., 2014, Webtable 7).



size 2 3 4 2 3 4

years| years | years| years | years | years
Belgium* 1998;1999 970 4.8 2.2
Cyprus* 2004 647 7.7 2.9
Czech Republic 2001 5456 8.5 8.3 8.2 2.1 2.0 3.7
England 20012002 1723 | 19.6 15.2| 155 2.3 4.6 5.7
France 20062007 191 10.1| 13.8 1.3 4.1
Greece 20032004 2154 | 15.1 16.6 | 16.2 5.8 7.2 111
Ireland 2001c2002 1352 20.5 7.0
Italy 2005 1230 | 10.2 135 | 144 3.1 4.5 7.8
Netherlands 20022004 1781 12.2 2.8
Northern Ireland 2001¢2002 104 19.0 2.0
Poland 2000 139 | 26.0 49| 104 4.0 12.2 125
Portugal 2001 1557 15.4| 16.9 5.1 6.2
Romania 2004 1826 9.2 6.8 6.7 45 4.6 5.1
Scotland 2003 407 | 135 16.0| 15.1 3.3 4.1 4.4
Spain 1998;2000 268 8.9 16.7 | 24.7 6.3 115 7.5
Sweden 2002 183 19.0 6.0

Source: Cattaneo et al. (2010, Tables2udies of measured BMI only; studies of reported BMI are not included in tt

table)

*Data were not disaggregated by age.
JANPA countries are highlighted.

Cattaneo et al. (201®ynthesized the available data on prevalence of overweight and obesity
among preschool children (aged 2 to 4 years; prevalence by sex was not reported) in the European

Unior>'*. The results of studies with measured BMI are shown in Table 2.4 (includiraf the

seven JANPA countries). The combined prevalence of overweight and obesyiyarodds (the age
group for which data are available for all five JANPA countries) ranges from 11.8% (Romania) to a

little over 27% (Greece, Ireland). Cattaneo e{20.10) concluded that countries in the

Mediterranean region and British Isles had the highest rates of child overweight and obesity, while

countries in central, eastern and northern regions of Europe had lower prevalence rates. It should be
noted that thesample sizes for many of the studies identified by Cattaneo et al. were small.

Del Mar Biblioni et a(2013) conducted a systematic review of the worldwide prevalence of
overweight and obesity measured by BMI among adolescents (aged 10 to 19 yeatsyéys

conducted between 1999 and 201 Table 2.5 shows estimates for the national studies identified,
including four of the seven JANPA countries (regional estimates are not shown here). Note that
estimates for Italy are based on sedfported data. Prealence of overweight and obesity combined
in boys ranged from about 18% to 28% and in girls it ranged from about 9% to 25%. There is a fairly

consistent pattern of higher rates of overweight and particularly obesity among boys than girls, with

3De Onis et al. (2010) have also provided prevalence estimates for overweight and obesity worldwide among preschool

children (aged up to 5 years).
4 Cattaneo et al. (2010) identified studies in each of the 27 EU cosrtoimbined with a systematic review. Both
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Denmark, Estonia, Finland, Latvia, Luxembourg, Malta, the Slovak Republic or Sloveniaret ti¢hteir review. Where
multiple studies were available for a country, the one with the most robust sample was selected.
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nationallyor regionally representative and which used definitions of overweight and obesity developed by-@BCS
IOTF or WHO, and with separate estimates for males and females. The most recent national or regional study was included

in preference to older natioal or regional studies. Lien et al. (2010) have also reviewed the availability of objectively
measured height and weight in nationally representative samples of adolescents aged 10 to 18 years and found that data

were available for only 18 of 30 countriesamined (Et27 plus Iceland, Norway and Switzerland).
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the exceptons of Ireland and Sweden. Higher prevalence is found in Cyprus, Germany, Greece,
Ireland and Portugal.

Table 2.5. Estimates of the prevalence of overweight and obesity in European countries from the
systematic review by del Mar Biblioni et al. (2013)

Year of % Overweight % Obese
Cauntry survey Population Age All Boys | Girls All Boys | Girls
Cyprus 19992000 | Schoolbased survey 12to 17| 18.9 21.3| 16.5 5.8 7.1 4.5
Czech Republic 2005 | Lifestyle and obesity study 6tol7| 12.3 16.6 8.0 14 1.7 1.0
Germany 2008 | CrescNet database 12to 16| 18.2 19.3 | 17.0 6.2 7.6 4.6
Greece 2003 | Schoolbased survey 13t0 19| 18.3 23.3| 14.0 4.3 6.1 2.7
Italy 2002 | HBSC study (se¥ported) | 11,13 and 15 15.6 20.9 | 10.6 2.3 3.5 1.2
Ireland (Rep of) 2003 | Schoolbasedsurvey 11to 16| 18.5 17.8| 19.2 5.8 5.6 6.1
Ireland (Northern) 2003 | Schoolbased survey 11to 15| 18.2 185| 17.8 5.9 6.0 5.7
Portugal 2008 | Schoolbased survey 10to 18| 17.4 17.7| 17.0 5.2 5.8 4.6
Sweden 2001 | Schoolbased survey 10, 13 and 16| 15.8 146 | 16.9 4.4 5.0 3.6

Source: del Mar Biblioni et 2013, Table 2). National estimates only are reported here; the authors also reported
regional estimates. All studies in the table used |OT#Hairtts.
Countries taking part in JANPA are highlighted.

DeMoraes et al. (2011) conducted a systematic review of the prevalence of abdominal obesity in
adolescents (aged 10 to 19 years) conducted between 2003 and®280®ajority of the studies
identified were conducted in the USA, Central and South Americapwighfive European studies
identified. De Moraes et al. confirmed that there is no consensus on the identification of abdominal
obesity among adolescents (and in fact identified 18 different sets of criteria across the studies).
Consequently, prevalencesgmates of abdominal obesity range from about one in 10 to one in
three adolescents. Ng et al. (2014) have also commented on the lack ofhati@sally comparable
data on abdominal obesity.

A key data source on the prevalence of child overweight aresivpis the WHO European

Childhood Obesity Surveillance Initiative (COSI), which was established as a response to the

European Ministerial Conference on Counteracting Obesity (2006), when Member States recognised

the need for harmonised surveillance sysi® providing measured and comparable data on rates of
overweight/obesity among primast OK2 2f OKAf RNBy ® ¢KS FAY 2F [/ h{lL
longitudinal information on anthropometry in primasgchool children by routinely measuring their
bodyweight ¥ R 02R& KSAIKGE 62A2yK20SYy SiG |fdX HamoX L
overweight and obesity in children ageeb6/ears using objective measures, in order to monitor

trends, compare progress with other countries, and inform action to nsvéhe trend’.

16 A total of 29 studies of the general population that were cresstional in design and with measured abdominal obesity,
verified by waist circumference, for males and females separately, weralettlu

" The number of countries taking part has increased since the first round, conducted ¥2Q087
http://www.euro.who.int/en/health-topics/diseaseprevention/nutrition/activities/monitoringand-surveillance/whe
europeanchildhoodobesitysurveillanceinitiative-cosi



http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/activities/monitoring-and-surveillance/who-european-childhood-obesity-surveillance-initiative-cosi
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/activities/monitoring-and-surveillance/who-european-childhood-obesity-surveillance-initiative-cosi

To date, the international results of the first two rounds of the COSI data collection have been
published (2007/2008 and 2009/2010) (Wijnhoven et al., 2013, 2% 4a)oth rounds of COSI, the
majority of countries selected nationally representative samples. It should be noted that the
international results for COSI rounds 1 and 2 are unweighted (Wijnhoven et al., 2013, 2014a, 2014b).

Table 2.6 shows the percenteg of children classified as overweight or obese on the basis of IOTF
cut-points for round 2 of COSI (2009/2010). Median values for overweight and obese boys were
13.7% and 6.7% respectively, and they were 15.7% and 6.7% respectively for girls. Prefalence
overweight and obesity exceeded 33% in boys and girls in Greece, Italy and Spain, and was lower,
around 1618%, in Latvia and Lithuania. Prevalence of overweight and obesity was on average higher
among girls than boys, with the largest gender differeniteBelgium, Hungary, Ireland and Norway.

Table A2 (Bpendix2) shows other recent European data sources for the prevalence of child and
adolescent overweight and obesity.

Table 2.6. COSI round 2: Percentages of underweigbalthy weight, overweight aad obese boys
and girls, IOTF cypoints

Boys Girls
% Normal/ % % % Normal/ % %
Country Underweight Overweight | Obese| Underweight Overweight | Obese
Belgium (Flanders) 84.6 10.3 5.1 79.7 13.5 6.8
Czech Republic 82.5 12.5 5.0 80.7 134 5.9
Greece 61.9 245 13.6 60.1 25.6 14.3
Hungary 81.1 12.2 6.7 76.1 15.7 8.2
Ireland (Rep of ) 84.3 11.6 4.1 75.1 20.2 4.7
Italy 66.1 22.3| 11.6 65.6 231 | 11.3
Latvia 84.1 10.7 5.2 82.2 12.5 5.3
Lithuania 84.0 11.0 5.0 82.3 12.1 5.6
FYR Macedonia 73.8 15.3| 10.9 78.5 18.0 3.5
Norway 81.4 13.7 4.9 69.5 20.9 9.6
Portugal 77.3 14.8 7.9 78.8 14.5 6.7
Slovenia 78.9 14.0 7.1 78.5 15.7 6.7
Spain 66.5 220| 115 63.4 26.1| 105
Median 81.1 13.7 6.7 78.5 15.7 6.7

Source: Wijnhoven et al. (2014a, Table 4).
All children areaged 7, except in Latvia and Portugal (age 8)
Countries taking part in JANPA are highlighted.

2.2.3. Recent trends in child prevalence
A number of caveats should be borne in mind when interpreting trends in the prevalence of
overweight and obesity:

'8 Results for about 169,000 children in 12 countries in round 1 have been published (Wijnhoven et al., 2013). In round 2,
results based on data from about 2200 children in 13 countries have been reported (Wijnhoven et al., 2014a). Nine
countries (Belgium (Flanders), Czech Republic, Ireland, Italy, Latvia, Lithuania, Norway, Portugal, and Sloveniahtook part i
rounds 1 and 2 of COSI. Some countries have ghédlinational reports on the results of round 3 of COSI (see Section 2.3).
The international report on round 3 of COSI is not yet available (Breda, personal communication, February 19, 2016).

49



I There are several possible reasons for a stabilisation in trends which are difficult to
disentangle, e.g. systematic sampling or fesponse bias, issues with smaller sample sizes,
reported rather than measured BMI, and/or timi@gged changes associatedtiw
interventions (Visscher et al., 2015; Olds et al., 2011; Rokholm et al., 2010).

9 Failure to detect change in mean BMI or prevalence of obesity could be masking large
differences in the right extreme of the distribution (i.e. increases in morbid ogsitysner
et al., 2013Y. This indicates a necessity to examine changes across the entire distribution of
BMI over time, though in reality, trend analyses are largely based on the proportions of the
population classified as underweight leealthy weight overweight, and obese.

f Inseveralcountrie®> Ay ONBIl aSa -hiprati® KaketbéeNIBobrded inthe A & i
presence of stable BMI and/or over and above changes in BMI, and this suggests that
reliance on BMI alone may not be sufficienttotrack®d Ay 206SaArided Ly Tl Oi
trends in waist circumference rather than BMI leads to a less optimistic conclusion: the
LlJzo f AO KSIfdK LINRPotSY 2F 20Sarde Aa adiaftt Ay

1 The monitoring of sugroups of the populdon is essential to better understand trends in
prevalence over time, and at present, data and research in this area are rather limited (Olds
et al., 2011; Lien et al., 2010).

I The identification of trends is reliant on the method of statistical modellisgd, as well as
the survey design. Trend analysis that assumes a linear pattern does not allow the
identification of the changes in prevalence which follow a-inaar or phased sequence, as
has appeared to have occurred in Denmark, for example (Rokétodn, 20107,

Wang and Lobstein (2006) reviewed the evidence on trends in overweight and obesity among
children and adolescents (up to the age of 18) globally on the basis of papers published between
1980 and 200%. Annualised trends in obesity amoschootaged children ranged from about +0.1%

to +0.7% across 14 European countries with available’dataong schoehged children,

annualised trends for overweight and obesity combined tended to be larger, ranging from about
+0.5% to 2.3%6 Exceptions ere Poland and Russia, where annualised trends in overweight and
obesity combined were negative. Among infants and preschool children, positive annualised trends
in overweight and obesity (ranging from about +0.1% to +0.9%) were observed in Croatia, $zerman
the Netherlands, FYR Serbia, and the UK. Wang and Lobstein (2006) concluded that the rate of
increase was higher in countries undergoing rapid secimomic developmeft.

9 This kind of change has been detected in Swedish childreexfonple (Ekblom et al., 2004).

20Including England (McCarthy et al., 2003), Norway (Kolle et al., 2009), Spain (Moreno et al., 1997) and the USA

(Freedman et al., 2015).

AL ak2dA R 0S5 y208RsS (GK2daAKSE GKF G bfrnénlinedrify @@edso H nmn 0 & dzR&
2 \ith data collected between 1970 and 2002; some of the data sources used for these estimates were not based on

nationally representative samples.

= Crete, Czech Republic, England, Finland, France, Germany, Iceland, Noethad) the Netherlands, Poland, FYR

Serbia, Spain, Sweden, and Switzerland.

#In Crete, Czech Republic, England, Finland, France, Germany, Iceland, Northern Ireland, the Netherlands, FYR Serbia,

Spain, Sweden, and Switzerland.

*A study on patterns of 8 LINB @ f Sy 0S8 2F 2@0SNBSAIKG yR 206Sarde yzy3a OKi:
O2dzy tNRSaQ 2F /SYGNIt FyR 9FadSNY 9daNB LIS &k NRBl4Qdboti R OKI y 3.
the link between macroeconomic developmenmtcatrends in overweight/obesity, in that prevalence of overweight and

obese children was similar in those countries whose societies had similar values on economic, nutritional and health

indicators.



Rokholm et al. (2010) reviewed studies examining trends in overweight andylveshildren and
adolescents published between 1999 and 2010 which contained information on the prevalence of
overweight and obesity for at least two time poifftsResults were presented (where available)
according to age group (children aged 2 yearsadolescents aged 1B8 years, and adults aged 18+
years), sex, region and soa@oonomic group. Among children in Europe, stabilization/levelling off
or a decrease was observed in 11 counffie8mong European adolescents, stabilization/levelling
off or a decrease was observed in all seven countries included in the Fvi@lds et al. (2011) also
reviewed evidence from nine countries with highality trend dat&® from children age 2 to 19 years
collected between 1995 and 2008. They estimated that theuahrate of change of overweight and
obesity combined was 0.0%. They also found that the rate of change for@id8%) showed more

of a flattening than for boys (+0.08%) and that flattening was more marked among younger children.

Ng et al. (2014) dre on information from almost 1800 studies across 183 countries in order to
estimate trends in the prevalence of overweight and obesity in children (aged 2 to 19) and adults
(aged 20 and older). Table 2.7 shows their estimates for the percentages of aylerased obese
males and females aged 2 to 19 years across four time points from2@8for Central, Eastern

and Western Europe. In both genders and across all three regions in Europe there has been an
increase in the prevalence of both overweight armsity. For example, in Western Europe, the
prevalence of overweight and obesity combined has increased from 19.6% to 24.2% in males, and
from 17.6% to 22.0% in females in the time period studied.

Ng et al. (2014) noted that in developed countries, asr@dults, the greatest rates of increase
occurred between 1992 and 2002, followed by a slowing down in the rate of increase from 2002
onwards. However, trends in prevalence across cohorts in developed regions indicated that
successive cohorts were gainwgight at all ages, including childhood and adolescence, with more
rapid gains between ages 2D years. In developed countries, peak prevalence was moving to
earlier ages with time. Ng et al. further noted that important s\diional variations (for exapie by
socioeconomic group, ethnic or racial group, and urban and rural areas) were not captured in their
analyses. Table A3 and A4 (Appergjishow estimates of the prevalence of overweight and obesity
from 1980 to 2013 for each European country sepalsafrom Ng et al. (2014).

Section A2.3Appendix2) provides a brief overview of recent trends in adult overweight and
obesity.

Table 2.7. Trends in prevalence of overweight and obesity among children and adolescents aged 2
to 19 years, by sex, in Europe regions (1982013), from Ng et al. (2014) (IOTF qdints)

Redion Males | Males | Males | Males | Females| Females| Females| Females
9 1980 | 1990 | 2000 | 2013 1980 1990 2000 2013

Overweight

Central Europe \ 10.7\ 10.8‘ 12.0\ 13.8‘ 11.4’ 11.0\ 12.0\ 14.0

% A total of 52 sources were identified: 30 of these gl children, and 14 included adolescents. All age groups and
samples (whether regional or national) were included.

o Denmark, England, France, Greece, the Netherlands, Norway, Russia, Scotland, Spain, Sweden, Switzerland.

B penmark, England, France, bad, the Netherlands, Sweden and Switzerland.

2 pustralia, China, England, France, the Netherlands, New Zealand, Sweden Switzerland and the USA. There is some
overlap in the studies examined by Rokholm et al. (2010) and Olds et al. (2011).

51



Eastern Europe 7.1 81| 102| 119 9.4 10.6 10.9 12.4
Western Europe 141| 14.8| 16.2| 17.0 12.5 13.1 14.7 15.6
Obese

Central Europe 6.5 6.8 7.1 7.5 5.3 5.8 6.1 6.3
Eastern Europe 5.9 7.0 6.5 7.1 5.4 6.3 5.9 6.4
Western Europe 55 5.8 6.4 7.2 51 53 5.8 6.4
Overweight andbbese

Central Europe 17.2 17.6 19.1 21.3 16.7 16.8 18.1 20.3
Eastern Europe 13.0 15.1 16.7 19.0 14.8 16.9 16.8 18.8
Western Europe 19.6 20.6 22.6 24.2 17.6 18.4 20.5 22.0

Source: Ng et al. (2014, Webtables 9 and 10).

In summary, in the absence stfong evidence supporting a decrease in the prevalence of

overweight and obesity rates among children and adolescents in Europe, a realistic assessment is
that the situation is not improving over time, and could be worsening, if waist circumference trends

are considered.

2.2.4. Inequalities in child prevalence

This section reviews the available evidence from recent international reviews on this topic, focusing

on socieeconomic status and difference between immigrant and4mamigrant groups. It is outde
the scope of this review to consider the reasons for secionomic disparities in any depth.
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European and other developed countries, with those whoperest the most likely to be
2PSNBSAIKGE d DSy Sihdeldata patieiniSrditale yhat bver@eigityarnid MiBesity
prevalence tends to increase with per capita gross domestic product (GDP) up to a certdin level
after which it decreases (Pampel et al., 2012; Pomerleau et al., 2008). Also, countries with the

i Kl

greatest inequality in wealth have the highest levels of both adult and child overweight and obesity

(Pomerleau et al., 2008; Knai et al., 20I2)ese betwer-country disparities are mirrored by soeio
economic disparities within countries: so@oonomic status (SES) groups with the greatest access
to energydense diets are those with the highest levels of obesity. These tend to bBESwgroups

in developedcountries (Due et al., 2009; Wang & Lim, 2012; Robertson et al., 2007). Women and
children in lower soci@conomic groups may be more vulnerable than men to developing obesity

(Robertson et al., 2007; Pampel et al., 2012).

Knai et al. (2012) conductedsgistematic review of socieconomic disparities in child overweight

and obesity across countries in Europe, and linked their search results with analyses of acountry
level indicator of relative inequality in household incofrend prevalence estimates of/erweight

and obesity from the HBSC study (selborted) and the OECD (measured). They reported a country
level correlation between seteported overweight/obesity prevalence and income inequality of .60,
and between measured overweight/obesity prevalerand income inequality of .55. Other evidence

% pomerleau et b (2008) suggest that this level is around 10,000 USD around 2008.

3 This is the gap between the median and the 10th percentile of household incomes for households with children,

expressed as a percentage of the median income value.
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confirms that larger SES disparities are associated with higher overall levels of economic and social
development (Pampel et al., 2012).

Shrewsbury and Wardle (2008) reviewed the evidence from 45-sexgioral studies conducted

between 1990 and 2005 for individul@vel associations between measures of SES and overweight
and obesity in children and adolescefitsVarious measures of SES were employed in the studies in
their review (education, occupation, falmincome, composite measures of SES, and/or
neighbourhoodlevel SES). Parental education level was the most frequently used across studies and
it was also the most consistently related to overweight/obesity. For the other measures of SES, quite
mixed reslts were found. Shrewsbury and Wardle (2008) also noted that inversadssity
relationships were more consistently found in studies of younger children compared with
adolescents. The treatment of ethnicity varied across the studies reviewed (andni@osition of

ethnic groups varies widely across countries). The median odds ratio aflrssglies examined for

risk of overweight/obesity was 2.04 between the lowest and highest SES groups. Sixteen of the 45
studies examined multivariate relationshipstween SES and child/adolescent adiposity and a

majority of these indicated an independent, significant association between SES and risk of
overweight or obesity.

Shrewsbury and Wardle (2008, pp. 2810 O2 YYSY (SR (KI G G¢KSeNBadzZ Gda
stability and therefore greater validity of parental education as an indicator of SES, while parental
200dzLd GA2Y YR AyO2YS O2dZ R 0S Y2NB tAlFLo6fS (2 OF
parental overweight and probably exerts an independent éffec2 y I RA LR aA (& X ol YRS
FRALIRAAGE RSGOSt2LI SINIe& Ay (GKS tAFS O2dzNESéd hik
as early as age 3 or 4 years (Knai et al., 2012).

Labree et al. (2011) reviewed studies that compared witlaantry prevalence of overweight and

obesity among children and adolescents of migrant and native origin, and from various ethnic

groups, in Europe. They identified 19 cresstional studies conducted in 6 countf&shey found

that in most countries, childrenmal adolescents in the minority groups were at higher risk for

overweight and obesity than their majority group counterparts. There were, however, some
SEOSLIiA2yad [ONBS SG It ounwnmmy y2GSR GKIFG GKS
studies.Studies also varied in the number of different syioups compared, and no studies for

some countries with both longer immigration histories (e.g. Belgium, Norway and Sweden) and more
recent immigration (e.g. Italy, Portugal and Spain) were identifiedigwreview. Labree et al. were

unable to assess the extent to which ethnic variations could be attributed to-eacioomic factors.

If prevalence of overweight and obesity is increasing to a greater extent amorgHS\groups
compared with higFSES groug this would be evident in a widening of SEl&ted disparities in
prevalence over time. Knai et al. (2012) reviewed studies which examined the extent to which socio
economic disparities in the prevalence of child overweight and obesity may have charegdtme.

2 This is an updatefa review conducted previously by Sobal and Stunkard (1989), who examined 144 studies published
before 1989 examining SB8erweight/obesity relationships among both children and adults. About a quarter of studies
identified by Shrewsbury and Wardle (20Q@&ere from the UK, 15% from each of Germany, the USA and Australia, 8%
from Italy, and just one or two studies from each of France, the Netherlands, Belgium, Canada, the Republic of Ireland,
Spain, Sweden and Switzerland.

% pustria (1 study), Denmark (Zyermany (4), Greece (1), the Netherlands (4), and the UK (7) (studies published between
1999 and 2009, and data collected 198007). Fourteen of these studies classified overweight and obesity using the IOTF
cut-points.
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Only seven European studies met their inclusion critéreour of the seven studies reported a

widening in the social gradient over time, one reported a widening in disparities for only one sub

group examined, and the remaining two did not fiemidence for a change in disparities. None of

the seven reported a significant narrowing of $&&ted disparities over time. Data from England

YR CNIyOS NBOASHGSR o0& w21K2fY S Fftd 6unmno | NE
suggestedhat the stabilisation of prevalence rates was more pronounced in medium and high
socieeconomic groups than in low soeg@onomic groups.

A limitation with crosssectional studies is that they only reveal information about relationships
between SES and oweeight/obesity at single timgoints; also, this may vary by ethnic or racial
groups. One study conducted in the USA (JeBragth et al., 2014) illustrates the complexity of this
issue. The study estimatdle probability of overweight/obesity from birthntil 5 years of age

according to soci@conomic status (SES quintiles) for five race/ethnic groups (American
Native/Alaskan Native, African American, Asian, Whitedeheral across race/ethnic groups, the
probability of being classified as overweightés® increased until around age 2 and then decreased
until age 5. However, the trajectories varied substantially by ethnic group and SES quintile. Hispanic
and Asian children in the USA showed the largest SES disparities in risk of overweight or obesity,
while these were smaller among White children. Results for the African American and Native groups
indicated that risk of overweight and obesity was not consistently negatively related to SES.

Another study from the USA illustrates that it may be informativérack changes iboth BMI and

SES over time to better understand the association between the two, since SES is not a fixed entity.
Kendzor et al. (2012) tracked the BMI and household income status by following children from birth
to age 15 years and idéfied different patterns in both BMI and income over time. They
characterised income trajectories into five patterns (stable low, stable adequate, unstable to low
(downward mobility), low to adequate, and unstable to adequate (the last two indicatinguapw
mobility)). They found that downwardly mobile children tended to have worse BMI trajectories than
upwardly mobile children. Also, downwardly mobile children and stable low income children had
similar trajectories, as did upwardly mobile and stable ageq income children.

Ly &dzYYFNEBXZ aF 3INRBGAYI 02 RdbegtyFassbclatios isldomnpleXdhd & dz3 3 S 3
varies by several demographic (e.g. age, gender, ethnicity) or environmental (e.g. countries, SES)
FILOG2NRDE 02 | yI. As alfeddynbtedinSration 2.2.3psewesalmuthors have

commented on the need for the development and inclusion of standard measures of both SES and

ethnicity in the surveillance and monitoring of overweight and obesity among children (Cattaneo et
al.,2010; Labree et al., 2011); this is evident in this section also, particularly in monitoring

inequalities in prevalence over time.

2.3. Evidence from JANPA WP 4 countries

2.3.1. Current child prevalence

In this section, estimates of prevalence of childdawerweight and obesity from each of the JANPA
WP4 countries is considered. Across all countries, 127 published estimates of overweight and
obesity in children, based on general populations and covering both regional and national samples

3 Measured BMI, indicators of SES and time trends since 2000 based on multiplsemti@sal data collections. One
study was conducted in each of Belgium and Finland; two in France; and the remaining three in the UK.



have been publistd since 2000 (see Append@) This section considers a selection of these
estimates, giving preference to studies with measured BMI, IOFpainits, more recent surveys,

and larger and nationally representative samples, where available. Details obktese studies

are shown in Table ARppendix2). Unless otherwise stated, the IOTF-points have been used.
Estimates by gender for three broad age groups are provided for each country (preschool, primary
school age, adolescents) where available.

2.3.1.1. Croatia

Information on the prevalence of overweight and obesity in Croatia was found in eight sources.
Three are considered here. Sample sizes are generally small and samples are not nationally
representative. A study of children aged 3 to 7 in Gsiienducted in 2011 (Farkas et al., 2015)
estimated that about 24% of boys and 16% of girls were overweight or obese (WHOIirtis).

Among children aged-8 from a small nationally representative sample surveyed in ZUIB!,

about 22% of boys and 20%gifls were overweight or obese (Juresa et al., 2012). In Zagreb, a
survey of adolescents aged 15 to 19 resulted in estimates of overweight and obesity of 23% among
boys and 13% among girls (Petranowic et al., 2014). Croatia collected data for COSfirktrtime

in the autumn of 2015; these results are not yet published.

2.3.1.2. Greece

Local materials from Greece resulted in 34 published sets of prevalence estimates since 2000. Four
are considered here. A systematic review by Kotanidou et al. (2848fified 25 papers (covering

31 studies) that assessed prevalence of overweight and obesity in children aged 1 to 12 (using IOTF
cut-points, surveys conducted between 2004 and 2010). Metalysis indicated that 10.2% (CI95%:
9.8-10.7%) of Greek childramere obese, 23.7% (CI95%: 224.8%) were overweight and the

combined prevalence of overweight and obesity was approximately 34% (CI19598532/4).

Analysis by gender showed that 11.0% of boys and 9.7% of girls were obese, while 24.1% of boys and
23.2%0f girls were overweight.

Among children aged 1 to 5 (from five regions in Greece surveyed iR2Z8IBB3 Manios et al., 2007),
about 19% of boys and 24% of girls were overweight or obese. In a nationally representative sample
of 8 and 9 yeaolds (survegd in 2007; Tambalis, 2010), similar percentages of boys (39%) and girls
(38%) aged 8 to 9 were overweight or obese. These results are similar to those reported for round 2
of COSI (ages 7 and 9; Wijnhoven et al., 2614&nong adolescents (aged 12 to hfionally
representative sample conducted in 202012; Grammatikopoulou et al., 2014), the trend in

gender that was apparent in children aged 1 to 5 was reversed: 37% of boys, and 25% or so of girls,
were overweight or obese. Rates of overweight andstyein adolescents were highest at ages 12

14, but among adolescents at all ages, they exceeded 33% in boys and 20%%5.in girls

2.3.1.3. Ireland

The literature from Ireland provided 18 sets of estimates of the prevalence of overweight and
obesity. Five & considered here. They come from four sources. The first is the Growing Up in
Ireland (GUI) study, a national longitudinal survey of representative samples of children in two

% Results for round 3 of COSI aret get published for Greece.

% This study also included estimates of abdominal obesity (usingaiats of the International Diabetes Federation, IDF).
Across all adolescents, about 9% of boys and 9% of girls were classified as being abdominally obesalblatemaf
obesity peakd in boys at age 13 and in girls at age 12, thereafter showing small declines with increasing age.
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cohorts, and followed every-2 years. The Infant Cohort of about 11,150 chifoweas first surveyed

at age 9 months in 2068009, while the Child Cohort of about 8,550 children was first surveyed at

age 9 years in 2062008. The second is the third round of COSI (2012). Estimates for adolescents

come from a study on secoddvel stuSy 1 & Q LI NOGAOALI GA2Y Ay &LRNI oCl
most recent estimates, based on data collected in 20034, come from the Fluoride and Caring for

| KAt RNByQa ¢SSGK oC!/ /¢ &addzRé 6ald/ I NIKé SiG | f ®3

Among infants aged 9 months who too&rpin GUI, on the basis of the W¥HO growth charts,

24.8% of all children were classified as overweight and 15.7% as obese (Mangan & Zgaga, 2014).
Also based on GUI, at age 9, it was reported that 22% of boys and 30% of girls were overweight or
obese (Ayte & McCrory, 2011). The FACCT study indicated that 21% of children-agedrs (18%

of boys and 25% of girls), and 26% of adolescents (agéd Ygars; 23% of boys and 28% of girls)
were overweight and obese.

The COSI results for Ireland for round 3, conducted in 2012 (Heinen et al., 2014) indicated that
among children aged 7, the prevalence of overweight and obesity was higher in girls (22%) than in
boys (17%). These estimates are lower than those from th&€FA@idy for children agedyears

but the gender difference is consistent. At age 9, COSI estimates indicated that prevalence was
similar for girls (22%) and boys (20%).

Fahey et al. (2005) surveyed a representative sample of adolescents aged8Li® t20D4 and
estimated that about one in five (19.9% of boys and 20.4% of girls) was overweight or obese. The
pattern of prevalence followed a-Ehape with age, being lowest among adolescents aged 15 and 16.

2.3.1.4. ltaly

9audAYlIGSa FNRBRY LaGlrte 6SNBE NBUNASOSR FNBY wmMc &2 dzN
(2012) systematic review of prevalence of overweight and obesity among children in Italy faged 6

MMYX Ad0dzRASA Lzt AaKSR &A@ Survaillanceisystem | Okkiogaat | & L
SALUTE (e.g. Spinelli et al., 2014, 2015; Nardone et al., 2015) confirm large regional variation in the
prevalence of overweight and obesity among children in Italy. The highest prevalence is found in the

South, and tk lowest in the North of Italy. With the exception of OKkio alla SALUTE, studies of

measured BMI have tended to examine prevalence in specific regions, which means that arriving at
national prevalence estimates for preschool children and adolescentdicsitdif

There are no nationally representative estimates of overweight and obesity among preschool
children. However, a study of two regions of children aged 2 to 6 from Northeast and Southern Italy
(Verona and Messina, surveyed in 2002), overweightaoasity prevalence was estimated at about
23% in boys and 28% in girls (Maffeis et al., 2006).

The most recent results from OKkio alla SALUTE, which informs COSI (collected in 2014; Spinelli et
al., 2015; Nardone et al., 2015) indicate that about 31%lathildren aged 8 and 9 were overweight
and obese. Gender differences were not apparent, witiB2@0 of both boys and girls classified as
overweight or obese.

¥ The FACCT study estimates were obtained by McCarthy et al. (2016a) from the Oral Health Services Research Centre.



Italy does not have national data for prevalence of measured overweight and obesity in attdesc

The only nationally representative data are gelported, from the HBSC study (Cavallo et al., 2013;
Lazzeri et al., 2014). However, some regional studies provide estimates. In a study of children and
adolescents in NortiCentral Italy (surveyed 2006; Lazzeri et al., 2008), marked gender differences
were apparent, and these increased with age. Prevalence of overweight and obesity combined in

boys at ages 11, 13 and 15, respectively, was 23%, 23% and 28%, compared with 16%, 13% and 12%
respectivelyin girls. The prevalence of overweight and obesity in adolescents has also been

examined in three regions in Central Italy (surveyed 12Q31; Celi et al., 2003). Prevalence of
overweight and obesity at ages 11, 13 and 15 was 35%, 29% and 25% irgpsstively, and 31%,

28% and 21% in girls, respectively.

2.3.1.5. Portugal

Sources from Portugal included 24 sets of estimates of the prevalence of overweight and obesity;
four are described here. In the EPACI Portugal study, conducted in 2012, 31ndéntefaged 136
months were overweight and 6.5% obese (WHO reference charts; Nazareth, 2013). Children aged 3
to 6 from Porto were surveyed in 20®09; of these, 37% of boys and 30% of girls were overweight
or obese (Vale et al., 2011). Rito &ah¢ca(2015) reported the results for round 3 of COSI in

Portugal, conducted in 2013. They found that similar percentages of boys and girls aged 6 were
overweight or obese (21% and 22% respectively), while significantly more girls (27%) than boys
(24%) aged 7 we overweight or obese. In contrast, at age 8, significantly more boys (30%) than

girls (27%) were overweight or obese. Across all children in round 3 of COSI, 25.0% were overweight
and 8.2% were obese. Sardinha et al. (2011) surveyed a nationally refateserample of children

and adolescents aged 10 to 18 years from mainland Portugal in 2008 and reported that across all
ages, about 24% of boys and 22% of girls were overweight or obese. Generally, prevalence
decreased from ages 10 to 18, from 32% to 18%oys and 28% to 16% in girls.

2.3.1.6. Romania
Data on prevalence were available from 13 studies identified in Romania. Seven are described here.
Note that leference standards to classify overweight and obese varies across studies.

LY H M 3 natichal huifitfoh @eogramme collected data from a representative sample of
infants aged €24 months. Nanu et al. (2011) reported that 5.4% of the infants assessed had high
weight for height (WHO growth standards). The results of a survey conducted 2202 in 14
counties of Romania indicated that 20% of children ag&dyéars were overweight or obese, and
that 18% of children aged 134 were overweight or obese (WHO 4qgints; Ardeleanu et al., 2015).

The results for the third round of COSI fomRmia have been published in a national report
(Nicolescu et al., 2013) and discussed at the eighth international meeting for COSI (World Health
Organisation Regional Office for Europe, 2016). Among-#geharolds surveyed, prevalence of
overweight andobesity was higher among boys than girls: 14.8% of boys were classified as
overweight, and 15.0% obese, compared with 15.7% and 8.0% among girls, respectively (IOTF cut
points).

The other four Romanian studies were conducted using regional samples. M@tH8) reported
the results of a study carried out in Northeast Romania among children aged 6 to 10. Across all
children, about 25% of boys and 23% of girls were overweight or obese (IGddiras). No
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significant gender differences were found for ameaand prevalence was highest at age 9 in both
sexes. Valean et al. (2009) surveyed children in Northwest Romania and estimated, usingClh€ US
cut-points, that 25% of boys and 17% of girls agdd Gvere overweight or obese. At all age groups,
there were significantly more overweight and obese boys than girls. There was a large decline in
prevalence with increasing age. For example, 34% of boys in grajeoinpared to 16% of boys in
grades 912, were overweight or obese. ChiriEanandi et al. (2012&stimated that, in West

Romania, 30% of boys and 22% of girls ag&d &ere overweight or obese (IOTF-patnts).

Estimates from South Romania (Bucharest) in children agefiafe similar to those for the West
(IOTF cupoints), with prevalence of overeight and obesity around 29% among boys and 21%
among girls (Barbu et al., 2015).

2.3.1.7. Slovenia

Fourteen sources on the prevalence of child overweight and obesity were retrieved for Slovenia.
Three are described here. Slovenia is noteworthy in thiad$ a national monitoring and

adzNBSATE I yOS aeadsSys {[hFAGTZ 6KAOK KlFa 02ttt SO0SF
and a battery of eight motor tests annually since 1987. It covers all of the population aged 6 to 19
years with sample sizeéanging from about 180,00090,000 in recent years (Starc, personal
communication, February 17, 201 @articipation rates are generally a little over 90% of the

population. Based on SLOfit data from 28Y&LOfit database 1988015, Laboratory for the

Analysis of Somatic and Motor Development, Faculty of Sport, University of Ljubljana), 26.4% of boys
and 22.2% of girls aged 7 to 18 were classified as overweight or obese. Gender differences became
apparent at around age 11 onwards (with higher prevalermerag boys). Prevalence of overweight

and obesity peaked among girls at ageE0(with 2627% overweight or obese), and among boys at
ages 1112 (with about 30% overweight or obese), generally decreasing thereafter. Prevalence
estimates from Kovac et aR@12), also based on SLOfit data from 2011, show similar results to

those for 2014.

Among younger children in Slovenia, Sedej et al. (2014) estimated, on the basis of a representative
sample of 5 yeaolds, that 17% of boys and a little over 21% of gidse overweight or obese.

Round 2 of the COSI study indicated that overweight and obesity combined ranged from 17% to 26%
in boys aged 6 to 9, and from 18% to 29% in boys aged 6 to 9, with prevalence increasing with age
(Wijnhoven et al., 2014a). The inase of prevalence with age in COSI is consistent with the SLOfit
results. Results for Slovenia for the third round of COSI are not yet published.

2.3.2. Recent trends in child prevalence

In this section, a description of recent trends in child prevaleiaeverweight and obesity is

provided. Across all countries, 32 analyses of trends in prevalence, based on general populations,
covering both regional and national samples, have been published since 2000 (see Agpendix

2.3.2.1. Croatia
Three publishedources on trends in the prevalence of overweight and obesity in children were
retrieved for Croatia; none covers nationally representative samples.

B With thanks to Dr Gregor Starc for piding the data.



Bralic et al. (2011) analysed trends in the prevalence of overweight and obesity among children aged
7 inSplitskeDalmatinska county on the basis of data collected in 1991, 1999 and 2008 (measured
BMI and IOTF coints). Between 1991 and 2008, prevalence of overweight in boys increased from
10.3% to 15.1%, and in girls, it increased from 7.4% to 19.0%it@hkso increased significantly in

this time period, from 4.3% to 6.2% in boys and from 4.3% to 8.6% in girls. The rate of increase in
BMI was substantial between 1991 and 1999 and showed a trend towards levelling off from 1999 to
2008. In interpretinghiese results, Bralic et al. noted that the area in which the study was

undertaken was not directly hit by the war of independence (:2995).

Aberle et al. (2009) examined trends among fgaarold children in Slavonski Brod county by
comparing data fothe years 1985 and 2005. BMI measures were not available for 1985, but
comparing height and weight of children in the two years, the authors reported thatylearrolds
in this region were 4 to 5¢cm shorter and about 500g lighter in 2005 than in 1988e/Adteal. (2009)
discussed these changes in terms of the economic and demographic changes in the region
associated with the war of independence.

Petranovic et al. (2014) examined trends in prevalence of overweight and obesity among
adolescents aged 15 9 in Zagreb assessed in 1991, 1997 and 2010. The percentages of boys with
BMI at or above the 85percentile on the UEDC growth curves for 1991, 1997 and 2010,
respectively, were 6.5%, 4.8% and 13.3%, while in girls, they were 11.8%, 10.3% and 23.2%,
respectively. Petranovic et al. (2014) discussed these findings in the wider context eésootmic

and political changes occurring at the time of the surveys.

In summary, there is insufficient evidence in Croatia to establish a clear picture of irends
overweight and obesity in children. The Croatian war of independence will have impacted on
OKAf RNBYQa ydziNAGA2Yy Il f a0l Gdzaz 6AGK QI NRARIFGAZ2Y A

2.3.2.2. Greece

Five sources examining trends in prevalenege located for Greece (Papadimitriou et al., 2006;
Tambalis et al., 2010; Roditis et al., 2009; Kotanidou et al., 2013; Kleanthous et al., 2016; the
narrative review by Roditis et al. is not considered in detail here). One of these sources (Kotanidou et
al., 2013) is a systematic review of prevalence, which indicated, on the basis of 25 papers (31 sets of
estimates, all using the IOTF qdints), that increases in prevalence between 2@003 have been
followed by a period of stabilisation from 20@B10 The results of analyses by Tambalis et al.

(2010), which examined trends in overweight and obesity among 8 and Siceahildren from

nationally representative surveys conducted annually between 1997 and 2007 are partially
consistent with those of Kotadou et al. (2013). Tambalis et al. (2010) reported a stabilising in
prevalence of obesity (IOTF qubints) among both boys (at around 1212.3%) and girls (around
11.2-11.3%) from 2004 to 2007. However, prevalence of overweight showed an increasidg tr

during the same time period (from 21.2% to 26.5% in boys and 22.1% to 26.7% in girls).

Trends in the Attica region have been examined in two papers. Papadimitriou et al. (2006) reported
increases in the prevalence of overweight and obesity amongrehilaged 6 to 11 between 1994

and 2005, but these were not statistically significant. Kleanthous et al. (2016) compared the
prevalence of overweight and obesity among children in Grades 1, 4, 7 and 10 in 2009 and 2012
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(using the IOTF criteria) and foundatirates of overweight and obesity declined significantly in both
boys and girls over the 2.5 year time period.

In summary, trends in the prevalence of child overweight and obesity in Greece show rapid increases
during the 1990s and early 2000s, followsda slowing down of increases in prevalence, and some
evidence of stabilisation, since around 2004.

2.3.2.3. Ireland

In Ireland, seven studies examining trends in the prevalence of overweight and obesity in children
have been published. One of these isyatematic review of prevalence and trends among children
aged 4 to 12 (Keane et al., 2014), which was updated by McCarthy et al. @0I6g¢ther, these
papers cover trends from 2062014, Keane et al. (2014) examined 16 sets of estimates from 15
papers published between 2002 and 2012 and using the I0TFpaints; 6 of these were from

national samples, while 10 were from regional samples. Analyses indicated no significant trend in
the prevalence of overweight over time, and a borderline significantrdeavd trend in the

prevalence of obesity. McCarthy et al. (2016a) reported a significant downward in obesity rates
among girls (p=0.02) and among boys (p=0.04). Trends in the prevalence of overweight and obesity
were also assessed for over time for youngeitdren (aged 4 years) and older children (agedl8
years). No significant trends were observed in thesegualps.

Analyses of rounds 1, 2 and 3 of the COSI data for Ireland (Heinen et al., 2014) support the findings

2T YSIyYyS Si It ROB&KeosSiamhd POEROaBOMcl 0 aedadSYFGiAo |
statistically significant downward trend was found in the prevalence of overweight and obesity in

both boys and girls at age 7 across successive rounds of COSI; however, no differenceswéne fou
prevalence among 9 yeatds across successive rounds of COSI. Barron et al. (2009) compared

results from surveys of children aged 4 to 13 conducted in 2002 and 2007 and concluded that

prevalence in 2007 was the same as 2002.

Examining datafrom199 (42 HnnpX hQbSAftft SO fd® ounntv NBLRI
percentage of overweight and obese children aged 8 to 12, from 12.2% to 22.1% (Ipoht)t

Similarly, Walton et al. (2014) reported significant increases in the mean BMI atatdlged &2 in

comparisons of surveys conducted in 19889 and 2002006. Going back even further, Perry et

al. (2009) have reported a dramatic increase in the BMI efelat-old children between 1948 and

2002 (from 1718 to 2122).

In summary, the eidence from Ireland indicates that there has been a rapid increase in rates of
overweight and obesity during the 1990s and up to around 2002, with some evidence of a stabilising
in trends, and indications of small decreases in prevalence among childrea 2902.

* The review was completed by Laura McCarthy, Eimear K€ahe2 y I DS y $@ 3 amalivaaNdPerrp. Rfordes £ A 1y
Deliverable D1 of theafebod projectLifetime Costs of Childhood Overweight and Obwsgiigh covers the Republic of

Ireland and Northern Ireland and which in turn helps to inform WP4 of JANPA for the Republic of Pelacigal

Investigators of thesafdood study areDr Fiona Geaney and Professor Ivan J Perry, Department of Epidemiology & Public
Health, University Colige Cork



2.3.2.4. ltaly

Information on trends in prevalence of overweight and obesity in children comes from two sources:
OKkio alla SALUTE (which informs COSI), where prevalence among 8 arol@syies2008, 2010,

2012 and 2014 have been comparedi(®pi et al., 2015), and a study examining trends in
overweight and obesity among children and adolescents in Tuscany (Lazzeri et al., 2015).

Spinelli et al. (2015) reported small but statistically significant decreases between 2008 and 2014 in
the prevdence of both overweight (from 23.2% to 20.9%) and obesity (from 12.0% to 9.8%) among 8
and 9 yeatolds in the nationally representative OKkio alla SALUTE study (IOTF criteria). In the study
of children and adolescents in Tuscany (22026), results werenixed, depending on the age

group considered. Prevalence of overweight and obesity decreased only among ddlds&mall
increases were recorded in children aged 9 (from 31.7% to 33.4%) and 13 (from 16.8% to 17.9%),
with the largest increases found amgi5 yeawlds (from 13.3% to 19.7%) (IOTFpaints).

In summary, there is evidence in Italy for a small decrease in the prevalence of both overweight and
obesity rates among children since 2008. Evidence for trends in adolescent overweight and obesity
are limited and provide mixed results.

2.3.2.5. Portugal
Data on trends in prevalence for Portugal come primarily from COSI (Rito et al., 2012aGRaiga&
2015), with earlier time trends from two papers by Padez and colleagues (2004, 2006).

Comparing the results from COSI rounds 1, 2 and 3, Rito et al. (2012a) and Rito and Graga (2015)
reported a small decrease in the prevalence of obesity among children aged 6 to 8, from 8.9% in
2008 to 8.2% in 2013 (IOTF criteria). A decrease in the preaatd overweight, from 28.1% to

26.3%, was also found; however, neither of these slight decreases were not statistically significant.
Padez et al. (2004) have examined trends among children afagsihg data collected in 1970,

1992 and 2002. They fourstiatistically significant increases in BMI from 1970 to 1992 and also from
1992 to 2002. What is noteworthy about the trends is that the rate of increase in BMI was about the
same or even higher among children in the latteryBar period (19922002) as irthe earlier 22

year period (197€2002). Padez (2006) also examined trends in prevalence among Portuguese
conscripts (males aged 18) from 198800. She reported a doubling in the prevalence of overweight
(from 10.5% to 21.3%; IOTF qgints) and a fourfta increase in the prevalence of obesity (from
0.9% to 4.2%).

In summary, prevalence of overweight and obesity among children and adolescents in Portugal
accelerated quite rapidly from the 1970s to early 1990s, and continued to increase albeit at a slowe
rate, with some evidence of a levelling off in prevalence rates from 2008 onwards.

2.3.2.6. Romania

There are two sources of information on trends in overweight and obesity among infants and
children from Romania. Nanu et al. (2011) reported a sligtrese in prevalence of increased

weight for height in infants aged24 months in 2010 compared with 2004 (5.4% compared with
4.2%). Rusescu (2006) estimated that 4.2% of children under the age of 5 years were overweight or
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obese in 2005, and commentedattithis shows a favourable trend compared with 1998, when about
10% of children in this age group were overweight.

In contrast to other JANPA participants, this research has also highlighted the relatively high
prevalence of underweight children, notinglatively stable trends in underweight over time. For
example, Rusescu (2006) reported a median birth weight of 3,200g in Romania in 2005, which is
below that of other European countries (3,4009g). This study also reported th#t of children

under 5 hadow weight for height, while about 5% of children aged Bad low weight for height.

In summary, evidence on trends in overweight and obesity among children in Romania is limited,
with no clear pattern emerging.

2.3.2.7. Slovenia

As described in Section®o M @1 X {f 2@BSYAL Qa yIF A2yl Y2YyAUG2NRAY
provides annual data on the BMI of children aget8/years since 1987. Several papers have been
published examining trends on the basis of the SLOfit data (Kovac et al., 2008 @1M4;2, eskosek

et al., 2010). For example, Kovac et al. (2012) examined trends fror20991on the basis of these
data. They found that the percentage of overweight (I0TFpoirts) increased substantially from

1991 to 2011, from 13.3% to 19.9% in b@and from 12.0% to 17.2% in girls. Prevalence of obesity
also rose even more dramatically, from 2.7% to 7.5% in boys and from 2.1% to 5.5% in girls. Based
on SLOfit data from 201P015" (SLOfit database 198815, Laboratory for the Analysis of Somatic
and Motor Development, Faculty of Sport, University of Ljubljana), rates of overweight and obesity
(IOTF criteria) have remained quite stable in recent years with some evidence of a decline in
overweight and obesity since around 2010. During these yearsidaet 19.0% and 20.4% of boys

aged 7 to 18 were overweight, and between 6.9% and 7.5% were obese. Among girls aged 7 to 18
during these years, between 16.6% and 17.8% were overweight, and 6.1% to 6.6% were obese.

Sedej et al. (2014) examined trends in @ewce among 5 yealds in 2001, 2002005 and 2009
and found that rates of overweight and obesity were stable among both boys and girls during this
time period.

In summary, recent trends among both children and adolescents suggest a stabilisation in the
prevalence of overweight and obesity in Slovenia, along with some evidence of a slight decrease
since around 2010.

2.3.3. Inequalities in child prevalence

The evidence from locahaterialsin JANPA WP4antries is difficult to summarise, sindeeoretical
and analytical frameworks, as well as national priorities and patterns of variation, sampling and
survey designs, differ widely. Broadly speaking, the evidence can be divided into two categories:
inequalities arising from socieconomic/demograhic and regional sources, and inequalities arising
from healthrelated behaviours. The latter may be confounded with the former. Also, some of the
studies examined variations in prevalence within a multivariate analysis, while others did not.

“OKindly provide by Dr Gregor Starc.



A total of65 sources examined inequalities in prevalence of overweight and obesity among children.
Across all countries, 36 included seeimnomic characteristics (e.g. parental education), 25

examined demographic differences (e.g. country of birth, number ofrehildh the family), 23

looked at regional variations, 29 included parental BMI, 8 examined breastfeeding, 28 included child
related health behaviours (such as diet and physical activity) and 8 examined-pelaat] health
behaviours (such as maternal skiag during pregnancy). These arersuarised in Table A6
(Appendix2). A brief commentary for each JANPA participant is provided below.

2.3.3.1. Croatia

Five studies on inequalities were found for Croatia. Two of these confirmed associations between
parental and child BMI (Bralic et al., 2005; Petricevic et al., 2012), a further two indicated the
protective effects of breastfeeding (Mandic et al. 2011; Skledgtil&sevic,2015), and the fifth

found a higher prevalence of overweight and obesity in childselower birth order, and in families
with fewer children and lower levels of parental education (Juresa et al., 2012).

2.3.3.2. Greece

Twentyfour studies on this topic were found for Greece. Consistent findings emerged for higher
prevalence of overwght and obesity associated with lower parental education, boys, Greak

(rather than foreigrborn) children, higher parental BMI, lower dietary quality, skipping breakfast,

less frequent meals, lower levels of physical activity, and higher levels efiteey activity. Results
concerning variations in prevalence by rural and urban areas are not entirely consistent: this may be
due to the regional nature of some samples and/or more complex associations between local
environment and overweight/obesity. Fexample, Farajian et al. (2011) found that some aspects of
OKAf RNByQa RASG 6SNB | aa20AF 4GSR gAGK NI GSa 27
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indicated that areas characterised by low education and income levels, high population densities and
limited recreation facilities were associated with higher prevalence.

2.3.3.3. Ireland

Nine studies from Ireland that examined inequalities in prevalence were retrieved. One (Williams et
al., 2013) confirmed the presence of a see@mnomic gradient at age 3 years, while another study
examining weight gain from birth to three years showedtttower SES was associated with lower
birth weights and highest gains in weight; higher gains in weight were associated with higher
maternal weight gain during pregnancy and no breastfeeding (Layte & BigkEmeo, 2014).

Multivariate analyses of childréha . aL 0 +F3S ¢ o[ @S 3 aO/ NBENERX

al., 2015) indicated higher prevalence of overweight and obesity among girls, one parent families,
lower occupational class, lower parental education, lower rates of physical activitserpaietary
quality, and, in particular, among children with overweight or obese parents. Walsh and Cullinan
(2015) conducted an analysis of the relative contributions of a range of child and parent
characteristics to the socieconomic gradient at agedhd found that parental characteristics
accounted for a large majority of this gradient, while chndthted measures were not statistically
significant. Other studies confirmed an association between seadmomic deprivation and child
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find a significant association between SES and rates of overweight or obesity among adolescents.
| 26 SOGSNE ClFKSe Si |fdQad 6HnnpLoatinfebsure G SES 61 & O0A DI
(parental occupation, split into 9 groups by sector).

2.3.3.4. ltaly

Nine studies from Italy examined inequalities. There is strong and consistent evidence for regional
variation in the prevalence of overweight and obesity. Prevalem¢le south is much higher than in

the north. Generally, prevalence tends to be highest in Campania and lowest in Bolzano (e.g. Spinelli
et al., 2014). Binkin et al. (2008) reported that this regional variation is not accounted for by
differences in levelsf maternal education or employment, nor have any variations by urban/rural
location been reported (Spinelli et al., 2009, 2012). There is some evidence of higher prevalence of
overweight and obesity among boys, though this is not entirely consistemd|Bgit al. 2009, 2012;
Lombardo et al., 2014). Research from Italy also confirms associations between parental education
and parental BMI and child prevalence of overweight and obesity (as well as rates of weight gain in
children over time: Lombardo &il., 2014; Nardone et al., 2015; Lazzeri et al., 2014; Valerio et al.,
2013). Prevalence is also higher among Italiam than foreigaborn children (Spinelli et al., 2012).

2.3.3.5. Portugal

Thirteen studies from Portugal described inequalities in plervee. Some regional variations in the
prevalence of overweight and obesity have been reported for Portugal, but these are not as
dramatic as in Italy. Nazareth (2013) reported the highest levels of overweight and obesity among
infants in the North, withdwest rates in the Algarve in the South. Recent COSI results indicate that
prevalence of overweight is higher in Lisbon, the Tagus Valley and the Azores, while rates of obesity
were higher in central regions and Madeira (Rito et al., 2012b, R&oa&a2015). Differences by
urbanrural location were not evident in the COSI results (Rito et al., 2012a). Research by Nogueira
et al. (2013) and Ferrao et al. (2013) suggest that inequalities in prevalence may be related to
ALISOATAO | &LIS déommuditfes, Sukhias podid Hull anviforindrits and less safe
neighbourhoods. Other studies from Portugal confirm associations between parental BMI, parental
SRdzOF A2y YR OKAfRNBYyQa 20SNBSAIKO YR e#ao0SaArde
al., 2005, 2009; Ferreira & Marqu¥&dal, 2008), as well as among children who were-ficsh,

with fewer siblings, and whose mothers gained more weight during pregnancy (Moreira et al., 2007).

2.3.3.6. Romania

Four sources on this topic were locdteor Romania. Unlike other JANPA countries, a positive

association between SES (income) and prevalence of overweight/obesity has been reported in
W2YlFYALFZ FFOSNIIR2dzalGAY 3 F2NJ FaLlSOota 2F OKAf RNBy
(Mocanu,2013). The COSI round 3 resultsRamanigWorld Health Organization Regional Office

for Europe, 2016Nicolescu et al., 20)3ndicate quite large regional variations in the prevalence of
overweight and obesity among children in rural (21.6% overwedjase), semurban (25.0%) and

urban (31.6%) areas. Cosoveanu (2011) reported higher rates of overweight and obesity among

children with higher parental BMI, who were not breastfed and introduced early to solid foods, and

with less healthy diets and lesstave lifestyles. Morea and Miu (2013) found a positive association



between childhood overweight and obesity and parental BMI (measured agregnancy maternal
overweight or obesity).

2.3.3.7. Slovenia

In Slovenia, inequalities in child overweight an@siby have not been studied extensively. Starc

(2014) reported regional variations in the prevalence of overweight and obesity among children and
IR2f Sa0Syidad wlHiSa ¢gSNB KAIKSad Ay t2Ydz2NE(llF | yR
commented thatreasons for these regional variations could be related to secamomic,

educational or environmental differences, but these have not yet been analysed.
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Tables
TableT2.1. Prevalence of overweight and obesity among children and adolescents aged 2 to 19
years, by sex, in European countries, 2013 (IOTF classification)

Region/Country Males Overweight Males Obese | Females Overweightl Females Obese
Albania 21.3 11.5 13.9 12.8
Andorra 6.6 9.3 8.9 9.5
Austria 8.6 10.3 8.5 7.8
Belarus 11.6 3.8 13.2 4.2
Belgium 15.9 4.6 14.6 4.2
Bosnia and Herzegovina 7.1 10.1 11.1 11.6
Bulgaria 19.8 6.9 19.0 6.7
Croatia 21.9 7.6 14.1 5.6
Cyprus 17.7 8.0 15.1 7.4
Czech Republic 15.9 6.4 13.2 4.8
Denmark 11.0 8.7 13.5 5.9
Estonia 16.7 7.3 13.8 7.6
Finland 16.8 9.2 14.5 6.6
France 14.1 5.8 11.3 4.7
Germany 15.0 5.5 14.1 5.3
Greece 23.2 10.5 21.2 7.9
Hungary 22.3 7.9 18.8 6.1
Iceland 16.8 9.6 15.4 7.6
Ireland 19.7 6.9 19.3 7.2
Israel 17.1 13.9 15.3 11.3
Italy 215 8.4 18.1 6.2
Latvia 15.1 4.8 11.8 3.4
Lithuania 18.0 6.3 15.9 5.2
Luxembourg 18.2 111 4.2 135
Macedonia 15.1 8.6 16.9 5.4
Malta 21.1 12.5 17.4 7.9
Moldova 10.2 5.6 9.9 5.3
Montenegro 16.9 9.4 19.0 8.3
Netherlands 14.2 4.1 12.3 3.8
Norway 15.0 5.1 12.0 4.0
Poland 15.0 6.9 11.8 6.0
Portugal 19.8 8.9 16.5 10.6
Romania 2.4 8.6 14.6 5.7
Russia 14.4 7.3 12.0 6.6
Serbia 12.5 6.7 16.2 6.9
Slovakia 15.1 5.5 8.0 5.5
Slovenia 25.9 7.2 18.7 5.3
Spain 19.2 8.4 16.2 7.6
Sweden 16.1 4.3 15.3 4.0
Switzerland 14.1 6.6 10.7 5.5
UK 18.7 7.4 21.1 8.1
Ukraine 3.3 7.3 13.6 6.5
Central Europe 13.8 7.5 14.0 6.3
Eastern Europe 11.9 6.8 10.9 2.8
Western Europe 17.0 7.2 15.6 6.4

Source: Ng et al. (2014, Table).
JANPA WPhantries are highlighted. Other major regions (bottom of table) are shasvoomparisons.



TableT2.2 Trends in overweight and obesity (IOTF classification) for males and females aéd 2
years, Europe, 198Q013

Males Females

Country/Region 1980 1990 2000 2013 1980 1990 2000 2013

Albania 315 32.3 33.7 32.8 28.5 29.0 29.0 26.7
Andorra 13.5 14.3 15.0 15.9 14.8 15.7 17.5 18.4
Austria 16.7 18.6 19.6 18.9 14.3 16.1 17.2 16.3
Belarus 12.3 13.7 13.6 15.4 14.3 15.8 15.7 17.4
Belgium 19.1 20.0 19.7 20.5 16.7 17.8 18.5 18.8
Bosnia and Herzegovina 11.2 121 14.6 17.2 155 16.5 194 22.7
Bulgaria 33.1 29.5 25.6 26.7 325 29.2 254 25.7
Croatia 22.9 24.6 27.0 29.5 11.6 12.4 15.1 19.7
Cyprus 21.7 24.0 24.6 25.7 18.6 20.6 21.7 22.5
Czech Republic 20.3 21.1 21.7 22.3 18.2 18.8 18.5 18.0
Denmark 17.5 18.9 20.2 19.7 13.7 14.9 17.7 19.4
Estonia 14.0 15.0 20.2 24.0 19.5 20.0 20.2 214
Finland 20.8 21.3 225 26.0 16.7 17.2 18.3 211
France 17.8 19.7 21.2 19.9 14.3 15.7 16.7 16.0
Germany 16.6 16.9 18.8 20.5 15.2 15.8 18.0 19.4
Greece 20.4 23.4 28.6 33.7 19.0 20.9 24.2 29.1
Hungary 26.1 28.0 27.3 30.2 22.6 23.7 23.0 24.9
Iceland 21.3 21.2 22.9 26.4 18.0 18.0 19.6 23.0
Ireland 24.6 25.0 25.4 26.6 24.6 25.4 27.0 26.5
Israel 16.9 19.3 24.8 31.0 13.3 15.2 19.5 26.6
Italy 27.8 29.0 29.0 29.9 22.0 23.1 23.6 24.3
Latvia 16.3 18.5 18.3 19.9 13.4 14.8 14.0 15.2
Lithuania 16.2 18.5 214 24.3 13.3 15.0 17.8 211
Luxembourg 17.3 20.1 26.5 29.3 10.6 12.4 16.9 17.7
Macedonia 17.3 18.8 22.4 23.7 16.6 17.7 20.6 22.3
Malta 31.2 30.9 32.9 33.6 19.0 19.3 22.8 25.3
Moldova 11.9 13.1 13.7 15.8 12.0 13.0 13.4 15.2
Montenegro 19.3 21.2 23.6 26.3 20.9 22.6 24.6 27.3
Netherlands 14.4 15.2 16.5 18.3 14.1 14.9 15.3 16.1
Norway 17.5 18.1 19.2 20.1 13.3 13.8 14.6 16.0
Poland 17.2 17.6 19.8 21.9 13.6 14.1 15.6 17.8
Portugal 19.9 24.7 27.3 28.7 18.0 21.8 25.1 27.1
Romania 8.1 7.8 9.0 11.0 16.0 15.6 17.4 20.3
Russia 14.7 17.1 194 21.7 14.3 16.8 16.7 18.6
Serbia 8.2 9.0 13.1 19.2 10.5 11.3 16.0 23.1
Slovakia 14.2 16.4 18.0 20.6 10.3 11.6 12.4 13.5
Slovenia 24.4 26.2 29.6 33.1 14.1 14.6 18.1 24.0
Spain 20.2 23.9 28.3 27.6 17.6 20.2 23.3 23.8
Sweden 16.4 14.3 16.6 20.4 17.4 15.0 16.9 19.3
Switzerland 19.0 18.3 18.1 20.7 15.5 15.0 14.9 16.2
Ukraine 8.0 9.2 9.1 10.6 16.3 18.1 17.9 20.1
United Kingdom 17.6 17.5 219 26.1 21.0 21.0 26.2 29.2
Central Europe 17.2 17.6 19.1 21.3 16.7 16.8 18.1 20.3
Eastern Europe 13.0 15.1 16.7 19.0 14.8 16.9 16.8 18.8
Western Europe 19.6 20.6 22.6 24.2 17.6 18.4 20.5 22.0

Source: Ng et al. (2014, Appendix, Webtable 9)
JANPA WP4 countriese highlighted.
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TableT2.3 Trends in obesity (IOTF classification) for males and females agk® years, Europe,
19802013

Males Females

Country/Region 1980 1990 2000 2013 1980 1990 2000 2013

Albania 15.2 15.8 15.1 11.5 14.2 14.6 14.4 12.8
Andorra 7.1 7.7 8.9 9.3 7.7 8.3 9.4 9.5
Austria 7.1 8.1 9.5 10.3 6.0 6.7 7.5 7.8
Belarus 3.1 3.4 3.3 3.8 3.6 3.9 3.8 4.2
Belgium 4.7 5.0 4.8 4.6 5.0 5.2 4.5 4.2
ngzr‘;g\:ﬂa 6.7 7.2 8.8 10.1 8.2 8.8 10.5 11.6
Bulgaria 9.3 8.2 6.8 6.9 8.5 7.6 6.6 6.7
Croatia 4.2 4.6 5.7 7.6 2.9 3.2 4.1 5.6
Cyprus 6.9 7.8 7.8 8.0 6.1 6.8 7.0 7.4
Czech Republic 6.5 6.8 6.7 6.4 4.6 4.9 5.0 4.8
Denmark 5.9 6.6 8.0 8.7 3.9 4.3 5.1 5.9
Estonia 5.1 5.4 6.4 7.3 5.6 5.9 7.0 7.6
Finland 6.0 6.2 6.8 9.2 4.3 4.5 5.0 6.6
France 5.0 5.4 5.5 5.8 4.0 4.3 4.4 4.7
Germany 4.4 4.5 4.9 5.5 4.2 4.3 4.7 5.3
Greece 5.9 7.3 9.6 10.5 5.2 6.1 7.3 7.9
Hungary 9.8 10.4 8.5 7.9 7.6 8.0 6.5 6.1
Iceland 7.3 7.4 8.1 9.6 5.3 5.4 6.1 7.6
Ireland 5.7 5.8 6.3 6.9 6.5 6.7 7.2 7.2
Israel 9.1 10.5 12.9 13.9 6.3 7.2 9.1 11.3
Italy 7.8 7.9 8.1 8.4 6.4 6.5 6.4 6.2
Latvia 3.7 4.2 4.2 4.8 35 3.9 3.4 3.4
Lithuania 3.8 4.4 5.2 6.3 3.6 4.1 4.6 5.2
Luxembourg 6.0 6.8 9.2 11.1 10.2 11.6 12.8 13.5
Macedonia 5.6 6.1 7.3 8.6 3.8 4.1 4.8 5.4
Malta 13.1 13.0 13.3 12.5 5.9 6.0 7.2 7.9
Moldova 4.4 4.8 4.9 5.6 4.3 4.7 4.8 5.3
Montenegro 6.8 7.5 8.3 9.4 6.2 6.7 7.4 8.3
Netherlands 3.4 3.9 3.7 4.1 4.2 4.4 3.8 3.8
Norway 5.3 5.5 5.3 5.1 4.0 4.2 4.2 4.0
Poland 5.3 6.1 6.4 6.9 4.7 5.9 6.2 6.0
Portugal 6.8 8.5 9.3 8.9 6.9 8.5 10.0 10.6
Romania 6.6 6.4 7.2 8.6 4.4 4.2 4.7 5.7
Russia 6.2 7.5 6.9 7.3 5.6 6.7 6.3 6.6
Serbia 3.3 3.6 5.1 6.7 2.7 3.0 4.6 6.9
Slovakia 4.0 4.7 5.0 5.5 3.8 4.4 4.8 5.5
Slovenia 5.7 6.1 6.5 7.2 2.8 2.8 4.1 5.3
Spain 5.7 6.9 8.5 8.4 5.5 6.3 7.1 7.6
Sweden 3.0 3.0 3.6 4.3 3.4 3.9 4.0 4.0
Switzerland 6.0 5.8 5.7 6.6 4.5 4.5 4.7 55
Ukraine 5.8 6.5 6.4 7.3 53 5.9 5.8 6.5
United Kingdom 4.7 4.4 54 7.4 5.7 55 6.8 8.1
Central Europe 6.5 6.8 7.1 7.5 5.3 5.8 6.1 6.3
EasternEurope 5.9 7.0 6.5 7.1 54 6.3 5.9 6.4
Western Europe 5.5 5.8 6.4 7.2 51 5.3 5.8 6.4

Source: Ng et al. (2014, Appendix, Webtable 10)
JANPA WP%antries are highlighted



TableT2.4 Selection of published prevalence estimates of child and adolescent overweight and obesity KlaMPA WP4auntries collected since 2000

Boys Girls
Country | First author, Year Yecaorl(lz)cg(f)gata Sample ';“gf BMI Subgroup Other relevanimeasures Comments
group ow- | o | ow | oB
Osijek region 10 Ages 3 to| Measured zi;i\;ZLin;e(;S :gﬁorsti(itb g
Croatia | Farkas, 2015 2011 Kindergartens: 9 | Al 104| 136 78| 86| None ge group
760 7 years WHO not tabulated here due to
small sampleize
School health
Croatia | Juresa, 2012 20032004 | SUVe¥- 65t Measured, | 13.8 83| 126| 6.9 None None
Representative 7.5years| IOTF
sample: 960
Zagreb region
school sample, not Age 15 Measured
Croatia | Petranovic, 2014 2010 necessarily to 19 cDC 1Al 14.3 8.9 9.8 3.5 | None None
representative: years
804
. . Prevalence of OW and OF
Systematic review .
covering about Ages 1to| Measured for boys and girls
Kotanidou, 2013 20042010 d . 9 " All 24.1 11.0 9.7 23.2 | None combined was estimated
Greece 430,000 children | 12 I0TF
at 23.7% and 10.2%
aged 112 .
respectively.
Broadly . Prevalence is reported by
representative 1to5 Measured discrete age groupsut
Greece | Manios, 2007 20032004 sample (5 regions) YAl 12.9 6.2 15.5 8.1 | None ge g
years IOTF not tabulated here due to
censusbased small sample size
sample: 2374 p
i Age 7 245 13.6 25.6 14.3
Wijnhoven, Representative 7and9 | Measured, 9
Greece 20092010 sample (COSI None None
2014a years I0TF
round 2) Age 9 30.4 14.7 27.7| 146
Greece | Tambalis, 2010 2007 Repres?ntatlve 8109 Measured, All 26.5 12.2 26.7 11.2 | None None
sample: 71,227 years IOTF
Age 13 29.1 108| 251 6.1 | AO: 14.7% boys, 12.3ils boys than girls at all ages
Grammati ADONUT Study 121019 | Measured - significantly more girls
Greece 20102012 Representative | Age 14 29.2 9.8 21.4 6.4 | AO: 11.9% boys, 11.5% girls | with AO than boys at ages
kopoulou, 2014 sample: 37,344 | Ye&'s | IOTF 12, 13 and 17 only; AO
piex 31, Age 15 26.3 8.8 17.9 5.7 | AO: 9.3% boys, 10.3% girls P 19 Y:
cutpoints from
Age 16 26.8 8.5 16.9 4.8 | AO: 6.6% boys, 7.4% girls International Diabetes
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Boys Girls
Country | First author, Year Yecaorl(lz)cg(f)gata Sample ';“gf BMI Subgroup Other relevanimeasures Comments
group ow- | o | ow | oB
Age 17 26.1 8.2 17.3| 5.5 | AO: 4.4% boys, 5.5% girls Federation (IDF), 2004
Age 18 25.9 7.5 15.5 4.7 | AO: 3.9% boys, 3.2% girls
All 27.9 8.9 194 6.0 | AO: 8.9% boys, 9.2% girls
Nationall Resultsare not reported
re resen)t/ative Age 9 Measured by gender. that s, 24.8%
Ireland Mangan, 2013 20082009 P ; 9 YA 24.8 15.7 24.8 15.7 | None of all children were
sample (GUI): months UKWHO o .
11.134 classified as overweight
' and 15.7% as obese.
. Percentages have been
Nationally Age 9 Measured rounded to the nearest
Ireland Layte, 2011 2007-2008 representative 9 1Al 17.0 5.0 22.0 8.0 | None .
; years IOTF whole number in the
sample: 8,568
report.
Fluoride and Age 47 13.0 4.0 19.0 6.0 Estimates are based on
Caring for unpublished data,
reland | McCarthy. 2016a 20132014 | KAf RNBY ( Ages4 | Measured, Age 914 19.0 4.0 21.0 .0 None reported in McCarthy et
Y (FACCT) study, | 14years | IOTF al. (2016), who reported
representative All 16.0 4.0 20.0 7.0 percentages to the
sample: 5232 nearest whole number
COSl round 3,
representative Ages 7 Measured
Ireland Heinen, 2014 2012 P } and 9 ’ None None
sample: 1729 (age ears IOTF
7) and1945 (age | 7 Age 9 15.9 4.1 17.7] 43
9
Age 13 16.4 6.1 22.9 3.5
Age 14 17.7 4.4 19.1 3.5
Nationally Ages13 | |\ red Age 15 14.7 4.6 14.3 5.3
Ireland | Fahey, 2005 2004 representative to 18 IOTF "| Age 16 131 3.4 15.9 1.7 | None None
sample: 3051 years
Age 17 15.7 49 13.6 4.2
Age 18 18.0 6.0 11.1 9.3
All 15.4 45 16.6 3.8




Boys Girls
Country | First author, Year Yecaorl(lz)cg(f)gata Sample ';“gf BMI Subgroup Y Other relevanimeasures Comments
group ow- | o | ow | oB
There is large regional
variation. Taking only
those studies with sample|
size >1000, in the North,
OW ranged from 19%
21%,; in the Centre, this
ranged from 226%; ad
Italy Tuchetta. 2012 Systematic review: 25 studies Ages 6 to| Measured, Al 17.3 5.9 18.8 5.1- None in the South, this was 25
' published2003-2010 11 years | IOTF 35.2 21.1 31.6 20.7 26%; figures for OB for
the North, Centre and
South, respectively
(sample sizes >1000) are
5.5-8.9%, 8.012.7%, and
16.6-20.9%, respectively.
No gender breakdown by
region is provided.
Significantly higher
prevalence rates in OW
Regional samples and OB in the South and
from Verona Ages 2 to| Measured North for both boys and
Italy Maffeis, 2006 2002 (Northeast) and 6 vears IOTF 1Al 14.5 8.1 19.8 7.9 | None girls; significantly more
Messina (South): y OW (but not OB) girls
2150 thanboys. Percentages
are estimates, read from
Figure 1.
Results by gender
provided by the OKkio all
OKKio alla SALUT SALUTE national team
Spinelli, 2015 nationally Ages 8 Measured (Nardone, personal
Italy ’ : 2014 . and 9 YAl 20.7 10.3 212 9.4 | None communication, February
Nardone, 2015 representative I0TF
sample: 48,426 years 19_, 2016). Across all
' children, 20.9% were
classified as overweight
and 9.8% as obese.
Regional sample Age 9 24.0 8.8 26.2 7.8
from Tuscany Age 9, | \1oasured. | Age 11 19.3 39| 137 25
Italy Lazzeri, 2008 2006 (North-Central): 11, 13, IOTE ’ None None
1430 (age 9), 1174 15 Age 13 18.7 4.1 10.5 2.3
(age 1115) Age 15 23.7 38| 108| 14
Italy Celi, 2003 19932001 Regional sample | Ages 3 Measured, | Age 3 131 29 49 4.4 | None None
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Boys Girls
Country | First author, Year Yecaorl(lz)cg(f)gata Sample ';“gf BMI Subgroup Other relevanimeasures Comments
group ows | oB* | ow | oB
from Perugia, 175 I0TF Age 4 8.2 5.3 6.7 3.3
Terni and Rieti
(Central): 44,231 Age 5 14.3 7.5 9.9 4.6
Age 6 13.9 8.7 115 7.7
Age 7 15.9 8.4 16.9 9.3
Age 8 18.0 8.5 22.0 10.3
Age 9 22.9 7.5 225 9.3
Age 10 27.7 7.7 21.3 12.3
Age 11 27.5 7.0 23.5 7.3
Age 12 25.6 6.4 22.9 6.1
Age 13 23.3 55 21.4 6.4
Age 14 20.6 5.1 19.6 4.5
Age 15 19.3 5.2 16.6 4.6
Age 16 15.0 51 125 4.6
Age 17 15.0 4.3 11.1 4.2
All 20.9 6.7 18.9 6.5
12-23
months 32.9 6.2 32.9 6.2 Resultsvere not reported
Representative Age 12 by gender, that is, 31.4%
Portugal | Nazareth, 2013 2012 sample: approx 36 \l>/|vt|a_|acs)ured, r2114;§1?hs 30.0 6.8 30.0 6.8 | None of all children were
2200 months overweight and 6.5%
All 31.4 65| 314 65 obese.
Kindergarten Measured
Portugal | Vale, 2011 20082009 sample from Porto| Ages %6 IOTF I All 27.6 9.7 20.3 9.3 | None None
region: 625
Age 6 144 6.9 15.6 6.6 Significantt ”
ignificantly more girls
S;SL;%UM 3 Measured than boys OW/OB at age
Portugal | Rito, 2015 20122013 y . Ages | Age 7 16.1 8.0 19.4 7.8 | None 7, but significantly more
representative I0TF )
; boysOW/OB than girls at
sample: 7430 age 8
Age 8 18.3 11.7 17.9 8.9 '




Boys Girls
Country | First author, Year Yecaorl(lz)cg(f)gata Sample ';“gf BMI Subgroup Other relevanimeasures Comments
group ow- | o | ow | oB
Age 10 23.9 7.6 21.9 5.8
Aee 11 22.3 7.0 20.5 7.1
Age 12 20.8 6.9 20.5 4.8
Nationally Age 13 18.6 8.1 19.8 5.8
representative Age 14 18.8 5.2 18.0 4.3
Portugal | Sardinha, 2011 2008 sample of Ages 10 | Measured, None None
mainland 18 IOTF Age 15 15.5 53| 156| 38
Portugal: 22,048 Age 16 153 44| 154| 45
Age 17 15.3 4.4 135 3.5
Age 18 13.4 4.3 12.7 3.3
All 17.7 5.8 17.0 4.6
OW and OB are not
National nutrition reported separately; this
rogramme: Ages © Measured is an estimate of
Romania| Nanu, 2011 2010 prog! ) 24 1Al 5.4 None 'increased weight for
details on sample WHO - S
: months height'. No significant
not available .
gender differences were
found.
Nicolescu, 2013;
.| WHO Regional Measured,
Romania Office for NS COSI Age 89 IOTE All 14.8 15.0 15.7 8.0 None None
Europe, 2016
Results are not reported
Broadly by gender: that is, 10.1%
representative Age 67 10.1 9.5 10.1 9.5 | None olf all _(f:_hl(ljdren were A
sampe (4| Ages clslen o2 openiiot
. . 0
Romania| Ardeleanu, 2015 | 20102012 ;0‘::“? of 14030 | oo \'\/’\'/‘;ag“md’
0 da67la). ' Results are not reported
agegg yezrs,a years by gender: that is, 11% of]
13,385 aged 134 Age 1314 110| 68 11.0| 6.8 | None all children were classified
years as overweight and 6.8% @
obese.
Romania| Mocanu, 2013 20082012 North-east Age 610 | Measured, | Age 6 13.2 5.3 16.7 7.1 | None No significant gender
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Boys Girls
Country | First author, Year Yecaorl(lz)cg(f)gata Sample ';“gf BMI Subgroup Other relevanimeasures Comments
group ows | oB* | ow | oB
Romania (lasi and| years IOTF Age 7 14.6 | 10.0 16.8 8.1 differences at any age.
Neamt): 3444
Age 8 17.8 7.4 14.0 6.3
Age 9 19.1 9.4 19.1 6.5
Age 10 18.6 4.7 14.8 3.2
All 16.8 7.8 16.3 6.4
Grades 4 16.8 | 16.9 15.1 9.8
North-west Age 618 | Measured Grades 8 15.6 9.1 14.1 6.2 Significantly more OW
Romania| Valean, 2009 Not stated Romania (Clyj 9 ' Grades 9 None and OB boys than girls at
: years cbC 99| 6.0 56| 1.2
Napoca): 7904 12 . . . . all age groups
All 10.8 | 14.2 59 115
.| Chirita Emandi, West Romania Age 719 | Measured, BMI by age and gender is|
Romania| 5015 20102011 1 (1nis): 3731 years | IOTF Al 207\ 90 163| 58 None reported in the paper.
. South Romania Age 617 | Measured, Significantly more OW
Romania| Barbu, 2015 20102011 (Bucharest): 866 | years IOTF All 211 8.0 16.2 4.5 | None and OB boys than girls
. . Representative Measured, Significantly more OW
Slovenia | Sedej, 2014 2009 sample: 5496 Age 5 IOTE All 12.6 4.1 16.7 4.7 | None and OB girls than boys
Age 6 11.3 5.2 12.5 5.8
Wijnhoven Representative Measured Age 7 1401 71 145 67
Slovenia y ' 20092010 sample: COSI Ages €9 ’ None None
2014a I0TF
round 2 Age 8 180| 85 18.1 8.5
Age 9 17.7 8.0 19.3 9.8
Age 7 142 75 153 6.8 These percentages are
Age 8 170| 80 174 70 approximations, read
Representative Ades 7 Measured g from Figures 2 and 3 in
Slovenia | Kovac, 2012 2011 sample (SLOfit): 9 | Age 9 20.0 9.0 20.0 6.9 | None the article. Prevalence of
18 I0TF L .
>150,000 Age 10 205 95 200 6.8 OW and OB is higher in
ge : : : : boys than girls at all ages
Age 11 240| 9.4 20.1 6.8 (but not confirmed by




Boys Girls
Country | First author, Year Yecaorl(lz)cg(f)gata Sample ';“gf BMI Subgroup Other relevanimeasures Comments
group ow- | o | ow | oB
Age 12 24.0 95 195 5.3 significance tests).
Age 13 21.2 8.0 17.7 4.8
Age 14 20.0 7.4 16.0 4.7
Age 15 19.6 6.3 15.0 4.1
Age 16 20.2 6.1 13.0 3.9
Age 17 20.1 4.3 13.0 3.2
Age 18 21.0 4.1 12.5 3.9
All 20.0 7.5 17.4 55
Age 7 13.6 7.2 15.0 6.7
Age 8 17.3 7.8 18.1 7.3
Age 9 19.7 7.3 19.5 6.7
SourceUnpublished data
Age 10 20.5 8.4 20.7 6.2 provided by Dr Gregor
Age 11 221 79 19.3 58 Starc: SLOfit database
19892015, Laboratory for,
. Age 12 21.8 8.1 18.4 5.1 the Analysis of Somatic
) Representatlvg Ages 7 Measured Triceps skinfold also measured| and Motor Development
Slovenia | Starc, 2016 2014 sample (SLOfit): | Age 13 20.0 7.9 16.9 4.9 ’
18 I0TF not reported here. Faculty of Sport,
184,671 ) . S
Age 14 19.0 7.0 16.4 4.6 University of Ljubljana.
Estimates for the two
Age 15 195 62 14.3 3.7 adjacent years, 2013 and
Age 16 205| 56 142 41 2015, show a very similar
pattern as 2014.
Age 17 19.8 4.5 13.0 3.9
Age 18 20.6 3.2 12.3 3.7
All 19.4 7.0 16.8 54

*OW = overweight, OB = obese, AO = abdominal obesity.
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TableT2.5 Summary of publicationgxamining inequalities in the prevalence of child overweight and obesity for JANPA participants

Child Parent
Countr First author, year Age grou Socio Demographic Regional or | Parental Breastfeedin related related Factors related to higher risk of OW/OB
y Y 9 group 1 ¢ conomic grap Geographic | BMI 9 health health 9
behaviours | behaviours

Croatia Bralic, 2005 i/llegn age X Higher parental BMI

Croatia Petricevic, 20112 g/lgdlan age X Higher parental BMI

Croatia Mandic, 2011 12 months X Not exclusively breastfed

Croatia Skledar, 2015 6-7 years X Not exclusively breastfed

Croatia Juresa, 2012 7 years X X Fewer chlldren,_lower birth order, higher levels of|
parental education
Greekcompared with norGreek (boys only); no

Greece Tzotzas, 2008 1319 years X x X dlffere_nces across rural, semiban and _urban_
areas; smoking and alcohol consumption (girls
only)

Greece Patsopolou, 2015 | 12-18 years | x X X X ngher m_at_ernal education, boys, eating outside
kitchen/diningroom, paternal worry
Less pocket money, Gredbrn, higher energy

Greece Hassapidou, 2009 | 8-12 years | X X X X intake and lower exercise, food prepared by
grandmother

Papadimitriou,

Greece 2006 6-11 years X Greekborn

Greece Manios, 2007 1-5years X X x X Parental BMI was the only significant predictor of
Oow/OB

Greece Malindretos, 2009 l:\L/Izegn age X Higher parental BMI
Skipping breakfast, not consuming fruits and

Greece Kyriazis, 2012 6-12 years X vegetables, consumirtyead and soft drinks;
hours spent watching TV
This is a narrative review of OW/OB and

Greece Roditis, 2009 N/A X X X X X chara}cterlstlcg assom'a.ted W'th i, |ncIuQ|ng
nutrition, physical activity, socieconomic and
demographic inequalities

Greece Tambalis, 2013 10-12 years X X Rural; despite higher levels of physical activity




Child Parent
Countr First author, year | Age grou Socio Demographic Regional or | Parental Breastfeedin related related Factors related to higher risk of OW/OB
y Y 9€ group | & onomic grap Geographic | BMI 9| health health 9
behaviours | behaviours
Lower parental education, higher parental BMI,
Greece Jelastopulu, 2012 | 10-13 years | x X X fewer daily meals and more time spent in front of
the television and/or on the computer
. Mean age Higher parental BMI, consumption of sweets and
Greece Kollias, 2011 9.2 X X fastfood, and decreased physical activity
Some aspects of child's diet but not overall dietar
Greece Farajian, 2011 10-12 years x x qual!ty were assoqlated with OW/QB. Dietary
quality was better iural and semurban
compared to urban areas.
Greece Cassimos, 2011 1112 years X x ngher parental 'BMI, fewe_r meals in larger
portions, more time watching TV
Antonogeorgos, After adjusting for parent BMI areblucation, less
Greece 2010 1012 years| x X X physical activity was associated with OW/OB
Greece Veltsitsa, 2010 7 and 18 X X . X L_ower paternal education, boys, urban residence|
years higher parental BMI
Greece Manios, 2011 10-12 years | x X X L°V.Ver pa_ternal education, boysigher birth
weight, higher parental BMI
Greece Kosti, 2007 12-17 years X Lower levels of physical activity, skipping breakfg
Greece Hassapidou, 2006 | 11-14 years x Higher consumption of unhealthy snacks, sugars
and fats
Greece Angelopolous, 2006 11 years x Higher _consurr_lp_tlon of fast foods and lower level
of physical activity
Lower parental education was the strongest
predictor of OW/OB; areas characterised by low
Greece Chalkias, 2013 8-9 years X X educationalevels, low income, high population

density and limited recreation zones constitute
obesogenic environments
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Country

First author, year

Age group

Socie
economic

Demographic

Regional or
Geographic

Parental
BMI

Breastfeeding

Child
related
health
behaviours

Parent
related
health
behaviours

Factors related to higher risk of OW/OB

Greece

Kontogianni, 2010

3-18 years

Skipping breakfast, less frequent eating, and low
dietary quality were associated with OW/OB after
adjusting for age, sex and parental education

Greece

Panagiotakos, 200§

10-12 years

Boys, higher parental BMI, not breastfed, higher
birthweight (girls only) (after adjusting for parentq
education which was not significant)

Greece

Lagiou2008

10-12 years

Girls, Greelborn, physical inactivity

Greece

Papandreou, 2010

7-15 years

Higher parental BMI, not breastfed, lower levels
physical activity, higher consumption of sugar
sweetened drinks

Ireland

Fahey, 2005

13-18years

No associations between parental occupation or
participation in sports and OW/OB

Ireland

Heinen, 2014

7-9 years

Girls (in some comparisons, but not others), tren
towards decreasing OW/OB observed in non soc|
economicallydisadvantaged schools but not in
sociceconomically disadvantaged schools, no
significant differences by HSE (Health Services
Executive) region.

Ireland

Keane, 2012

9 years

Multinomial regression indicated that higher
probability of OW/OB waassociated with girls,
one parent families, lower occupational class,
lower maternal education, and particularly
parental OW/OB

Ireland

Layte, 2011

9 years

Multivariate analysis shows that probability of
OWY/OB varies by occupation class, physical
sedentary activities, and quality of diet




Country

First author, year

Age group

Socie
economic

Demographic

Regional or
Geographic

Parental
BMI

Breastfeeding

Child
related
health
behaviours

Parent
related
health
behaviours

Factors related to higher risk of OW/OB

Ireland

O'Shea, 2014

5-12 years

Lower socieeconomic status (medical card)

Ireland

Walsh, 2015

9 years

Results confirm strong soegzonomic gradient, a
majority of which is due tparent rather than child
level measures

Ireland

Perry, 2015

9 years

Lower parental education, girls, higher parental
BMI, less physical activity, more TV viewing, and
poorer dietary quality

Ireland

Layte, 2014

0-3 years

Paperexamined weight gain over three years:
lower SES associated with lower birth weights an
highest gains in weight; higher gains in weight
associated with higher maternal weight gain durin
pregnancy and no breastfeeding

Ireland

Williams, 2013

3years

Findings confirm presence of social gradient
(occupation class) at age 3

Italy

Spinelli, 2014

8-9 years

Prevalence varies dramatically by region, being
highest in the South and lowest in the North.
Prevalence was highest in Campania and lowvest
Bolzano

Italy

Spinelli, 2012

8-9 years

No gender difference, no variation by urbaural
environment but much higher prevalence in the
South than the North, higher in Italigsorn
children, lower parental education, and higher
parental BMI
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Child Parent
Countr First author, year | Age grou Socio Demographic Regional or | Parental Breastfeedin related related Factors related to higher risk of OW/OB
y Y 9€ group | & onomic grap Geographic | BMI 9| health health 9
behaviours | behaviours
Lower maternal education and employment rateg
Italy Binkin, 2008 8-9 years X X are associated with OW/OB but do not explain th
large regional differences in prevalence.
Southern region, boys lower materneducation
Italy Spinelli, 2009 8-9 years X X X and maternal employment rates (with no variatior|
by urbanrural location)
Males, southern region, lower parental education
Italy Lombardo, 2014 8-9 years X X X X and higher parental BM|
Italy Nardone, 2015 8-9 years X X Southern regionlower parental education
Italy Cavallo, 2013 11, 13,15 x Seltrepo_rted ow/OB tt_ended to be highest in
years Campania and lowest in Bolzano
Selfreported OW/OB was higher in the South, wi
. 11, 13,15 . .
Italy Lazzeri, 2014 X X X lower parental education and less frequent eating
years
of breakfast
Italy Lazzeri, 2011 8-9 years X X Lower parental education, higher parental BMI
12-36 Rates of overweight or obesity were higher in the|
Portugal Nazareth, 2013 months X North than in theAlgarve region
Prevalence of OW was higher the Lisbon and the
Portugal Rito, 2015 6-8 years X Tagus Valley while the Centre had the highest
prevalence of OB
Similar geographic variations as reported in Rito
Portugal Rito, 2012a 6-8 years X al. (2015); in addition, no variation in prevalence
rural, semiurban or urban environments
Females, not breastfed, maternal smoking during
Portugal Bingham, 2013 3-10years | x X X X X X pregnancy, less physically active, lower parental

educationand higher parental BMI




Child Parent
. Socie .| Regional or | Parental . related related . .
Country First author, year | Age group economic Demographic Geographic | BMI Breastfeeding health health Factors related to higher risk of OW/OB
behaviours | behaviours
. Prevalence of overweight was highest in the Azo
Portugal Rito, 2012b 6-8 years X while prevalence of obesity was highest in Madei
. Poor built environment and unsafe local
Portugal Nogueira, 2013 310years | x X neighbourhoods (higher OW/OB in girls, not boyg
Portugal Ramos, 2007 13 years X Higher parental BMI
Unsafe and less wethaintained neighbourhoods
Portugal Ferrao, 2013 3-10 years | x X X (after adjusting for parental education and child
age,gender and school)
. More weight gain in mothers during pregnancy, n
Portugal Moreira, 2007a 6-12 years X X low birthweight, firstborn, fewer siblings
Shorter sleep duration, lower parental education,
Portugal Padez, 2009 -9 years X X X higherparental BMI and more time watching TV
Lower parental education, smaller family size,
Portugal Padez, 2005 7-9 years X X X X higher birthweight, higher parental BMI, and
shorter sleep duration
Portugal Ferreira, 2008 6-10 years X Higherparental BMI
Portugal Li, 2015 3-10 years X Maternal smoking during pregnancy
Not breastfed, early introduction of solid foods,
Romania | Cosoveanu, 2011 | 2-14 years X X X higher parental BMI, less healthy diet, eating foo
while watchingTV/computer
WHO Regional
. Office for Europe, Higher prevalence in urban compared with semi
Romania N 8-9 years X . A
2016; Nicolescu, urban and rural areas; lowest rates in rural areas
2013
Romania | Mocanu, 2013 6-10 years | x X Higher SES (positivelationship), high
consumption of fried food
Romania | Morea, 2013 6-19 years X Pre-pregnancy maternal OW/OB
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Child Parent
. Socie .| Regional or | Parental . related related . .
Country First author, year | Age group economic Demographic Geographic | BMI Breastfeeding health health Factors related to higher risk of OW/OB
behaviours | behaviours
Rates of overweight and obesity were highest in
Pomurska and Zasavska regions; possible reaso
Slovenia Starc, 2014 7-18 years X for these differences, e.g. soeezonomic,

educational, environmental, are mentioned, but
not analysed




TableT2.7.Trends in overweight and obesity (IOTF classification) for males and females aged 20
years and older, Europe, 1982013

Males Females

Country/Region 1980 1990 2000 2013 1980 1990 2000 2013

Albania 46.6 46.8 50.3 56.2 37.9 37.9 40.5 45.8
Andorra 40.2 41.2 35.5 34.4 36.3 37.3 34.7 36.1
Austria 45.0 49.7 59.2 59.7 27.1 30.4 40.5 42.8
Belarus 37.6 40.5 40.6 44.1 39.7 42.1 42.0 44.7
Belgium 50.6 53.1 55.9 58.0 40.9 43.0 45.1 47.1
Bosnia and Herzegoving 47.6 49.5 53.6 57.3 44.3 45.8 49.1 51.9
Bulgaria 68.0 64.1 58.9 59.7 56.0 52.4 47.9 48.8
Croatia 53.1 54.9 59.4 65.5 41.6 43.1 46.4 51.0
Cyprus 61.8 64.8 65.9 67.8 47.5 50.3 51.1 52.1
Czech Republic 60.1 61.1 63.0 65.5 514 51.9 50.4 50.0
Denmark 49.8 52.5 57.8 59.2 33.5 36.1 43.7 44.7
Estonia 49.3 50.6 54.5 59.3 50.1 50.7 52.0 54.3
Finland 54.9 56.6 59.5 62.2 43.2 44.0 45.8 50.4
France 47.0 50.1 54.6 55.9 32.4 35.4 41.3 42.8
Germany 57.5 60.3 63.8 64.3 39.6 42.7 48.0 49.0
Greece 56.2 61.9 71.7 714 43.0 45.8 48.2 51.1
Hungary 64.6 66.0 63.6 65.6 55.1 56.3 53.8 54.8
Iceland 66.7 67.1 70.3 73.6 52.1 52.4 56.4 60.9
Ireland 56.2 58.9 64.8 66.4 43.6 45.1 50.0 50.9
Israel 50.6 54.6 58.3 60.4 45.3 49.2 52.9 52.7
Italy 54.5 56.3 58.3 58.3 38.0 39.2 41.6 41.4
Latvia 51.6 54.8 53.6 56.3 54.5 56.8 54.9 55.8
Lithuania 48.0 51.8 57.9 63.9 46.0 49.0 52.9 56.2
Luxembourg 51.0 54.0 56.4 58.0 36.3 39.3 43.1 44.4
Macedonia 44.2 46.4 52.1 57.0 44.0 45.5 49.0 51.7
Malta 68.0 68.3 72.0 74.0 51.0 51.3 55.2 57.8
Moldova 37.0 39.5 40.5 44.7 53.1 55.1 56.2 58.8
Montenegro 51.6 53.9 56.6 60.1 49.9 52.0 54.2 57.0
Netherlands 48.9 50.5 49.9 53.2 42.4 43.1 40.8 44.9
Norway 48.9 50.3 54.2 58.4 39.0 40.6 45.0 47.3
Poland 61.1 61.0 62.3 64.0 47.3 46.7 47.6 49.4
Portugal 52.4 58.8 61.8 63.8 44.1 49.7 52.4 54.6
Romania 54.0 52.8 55.8 60.4 45.1 44.1 46.4 50.3
Russia 40.4 42.4 47.4 54.3 52.2 54.3 59.7 58.9
Serbia 47.6 49.8 52.5 55.7 43.3 45.3 47.8 50.4
Slovakia 58.6 61.9 63.0 64.4 47.4 49.9 50.3 51.5
Slovenia 57.1 58.9 62.1 65.1 44.6 46.1 49.4 52.1
Spain 51.5 55.5 63.4 62.3 40.8 44.2 48.1 46.5
Sweden 53.2 53.5 56.6 58.2 40.6 41.1 43.8 45.8
Switzerland 52.4 51.7 53.6 56.6 35.0 34.4 36.9 39.9
UK 53.8 55.9 64.4 66.6 43.8 45.3 53.7 57.2
Ukraine 52.1 55.2 55.1 59.1 52.1 54.7 54.5 57.4
Central Europe 58.1 58.2 59.4 62.2 47.8 47.6 48.3 50.4
Eastern Europe 43.5 45.7 49.1 55 51.5 53.8 57.4 57.8
Western Europe 52.9 55.6 60.4 61.3 39.2 41.5 46.2 47.6

Source: Ng et al. (2014, Appendix, Webtable 9)
JANPA WPhantries are highlighted
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CHAPTER 3: EVIDENCEEHILDHOOD IMPACTS OF CHILDHOOD
OVERWEIGHT AND OBESITY

3.1. International/European evidence

3.1.1. Introduction

Quedly et al. (2016) conducted a review of the international literaturettmmimpacts of childhood
overweight and obesity on a rangermkdical and nommedical outcomes. This section summarises
the findings of 18 systematic reviews included in their review. Queally et al. (2016) did not include
educational achievement/attainment in their review, so recent systematic reviews in this agea ar
considered also. The subsequent section summarises 81 sources of information on this topic
retrieved from the seven countrielANPA WP4 countries

Queally et al. (2016) note that much of the literature in this general area has focused on the long
term consequences of obesity as it manifests in adulthood. However, overweight/obesity leads to a
number of adverse outcomes during childhood, and overghst decade, increasing numbers of
children manifest symptoms of what would previously have been considered adult diseases.

Queally et al. (2016) conducted their review in order to address four research questions:

1. What are the medical and nemedical consequences of childhood overweight and obesity
in childhood (age Q8 years)?

2. What is the evidence base for each associated condition related to childhood
overweight/obesity?

3. Are there studies that have systematically reviewed one or more adverse outcordes an
their associations with childhood overweight/obesity?

4. Are there defined relative risks or odds ratios for these outcomes?

They conducted their search in three phases:

1. During February 2016, a scoping exercise on the American Academy of Paediatrics
(www.aap.org, Public Health Englandnw.noo.org.uk/NOO pupand Google Scholar was
conducted to establish a list of comorbidities to inform the search criteria.

2. Relevant systemat reviews were identified and, where available, relative risks or odds
ratios extracted.

3. Further searching of the literature was conducted for each of thenodbidities identified in
1 above in order to update the evidence base and try to ensure thatlalant ce
morbidities and adverse outcomes were included.

In all, 327 studies were screened by title or abstract and 29 full texts subsequently assessed. Of
these, 18 articles were included in the review. Of these, 6 included-ar@ddysis. A summanf the
main findings of each of thesaticles is shown in thAppendix2 (Table A8). Table A9 shows a
selection of the effect estimates extracted in the course of this review.


http://www.aap.org/
http://www.noo.org.uk/NOO_pub

3.1.2. The weight of the evidence

The bulk of studies that examine the impactchild/adolescent overweight/obesity have focused on
cardiometabolic risk factors, psychologicalhi#alth and reduced quality of life. Two of the

systematic reviews identified by Queally et al. (2016) comprised the identification of multiple co
morbidities, both physical and psychological (Pulgarén, 2013; Sanders et al., 2015), and these give a
very broad indication of the relative emphasis placed on particular conditions and outcomes in the
literature.

Ly tdzZ 3FNbkyQa oHnmMo aminedddriénétabolio sk fac®rs,anfl 108 ( dzRA Sa SE
SEFYAYSR FTYEASGekRSLINBaaAz2y 2N 0SKF@BA2dzNF £ 2 NJ 2
(2015) review, cardimnetabolic factors were again the most frequently examined (15 of 47 studies),

12 examined he#h-related quality of life, and 9 examined mental health.

In the 18 review papers, it was very common for authors to cite the following issues:

1 There is a lack of higluality longitudinal data, which hampers the establishment of cause
effectrelationships, particularly for conditions such as asthma and depression.

1 ¢KSNBE IINB fFNBHS RAFTFSNBYyOSa I ONRPaa AYRAODARdZ t
has been classified.

9 There is large variation in the extent to which studies contrditedconfounders such as
sociceconomic status.

9 There are inconsistencies in the extent to which differences by gender were examined.

I There is a lack of evidence and data on differences among different ethnic or racial groups.

Aside from difficulties in®ablishing causality and reducing confounding effects, Pulgarén (2013)
sums up the challenges in this area of research as follows: "...there are so many potential confounds
and so much interdependency among the [physicalirarbidities that it is difficlt for researchers

to isolate the effects of childhood obesity." (p. 7).

3.1.3. Cardio-metabolic and cardio -vascular risk factors
Five review papers provide evidence for a link between overweight/obesity and €ardio
metabolic/cardievascular risk factof§

Kelishadi et al. (2015) conducted a systematic review of the associations between abdominal obesity
in children and its associations with any of systolic BP diastolic BP, prehypertension, transient
hypertension, cholesterol, LBL, HDIC, fasting blood gjar, insulin resistance, insulin dose per body
surface, carotid intimanedia thickness, and alanine aminotransaminase, among children and
adolescents age-68 years. Sixtpne studies were identified in this review. They concluded that
"Whatever the definion used for abdominal obesity and whatever the methods used for
anthropometric measurements, central body fat deposition in children and adolescents increases

the risk of cardiemetabolic risk factors.” Blood pressure was the most common measurement

amory studies; most confirmed the association of abdominal obesity and elevated blood pressure.

“ Queally et al. (2016) also cite a study by Raj (2012) who conducted a narrative review covering metabolic
syndrome/clustering of cardiovascular risk factors, insulin resistance/type 2 diabetes, inflammadiaxidative stress,
artherogenic dyspipidemia and atherosclerosis, cardiac structure/function, and sleep disorders. A medical perspective is
taken in this review. It is not discussed here in detail.
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Reasonably consistent evidence was also found between abdominal adiposity and abnormal lipid
profile and fasting glucose.

Friedemann et al. (2012) conducted a systeic review covering 39 studies and a mataalysis

covering 24 studies (including healthy children ageddb%ears in developed countries) which

examined associations between weight status and one or more of systolic or diastolic BP, HDL, LDL
or total cholesterol, triglycerides, fasting glucose or insulin, HARAcarotid intima media

thickness, and left ventricular mass. In matalysis, the mean values of diasystolic, systolic and
ambulatory BP, total, HDL and LDL cholesterol and triglyceride$astimty glucose, fasting insulin

and HOMAIR, and CIMT and left ventricular mass were computetidaithy weight overweight

and obese groups. In all cases differences were statistically significant, with larger differences in
comparisons of obese visedthy weightthan in overweight vehealthy weight

t dzf 3 Nk yQad O6HnmoUO NBOGASE | faz2 LINPGPARSa az2f AR SQJA
weight status and cardimetabolic risk factors, and the results suggest, consistent with the other

two reviews above, that there is a dosesponse relationship between degree of

overweight/obesity and worsening of these risk factors.

Sanders et al. (2015) also comment on the strength of the evidence in this area. For example, one of
the 15 studies in their rigew found that, compared to normaleight peers, obese adolescents

(aged 15.4+0.4 years) were significantly more likely to have two or more risk factors for heart
disease, type Il diabetes and fatty liver disease (boys 73.5% vs 7.6%; OR, 34.0 [958 LT]]1R <

.001; girls 44.4% vs 5.4%; OR, 14.0 [95% GA,/4B); p < .001). All 5 studies examining fadcoholic

fatty liver disease (NAFLBjeviewed by Sanders et al. found significant associations. For example,
one of these 5 studies found that NIAF increased with increase of adiposity among nonwveght,
overweight and obese boys and girls aged 17 years (boys, 4, 15 and 65 %; girls, 10, 29, and 57%,
respectively). The severity of hepatic steatosis was also associated with BMI, waist circumference
and subcutaneous adipose tissue thickness (p < .001) in this study.

Anderson et al. (2015) reviewed the evidence on associations between child/adolescent weight
status and NAFLD. They located 74 studies covering at@ydars. The pooled prevalence of

NAFLD in general populations in this study was estimated at 9.0% males and 6.3% females, with a
clear increasing gradient in prevalence associated with weight status: Be2#thy weighj, 12.5%
(overweight), and 36.1% (obese). Me&tnalysis of availableithin-study comparisons provided
consistent evidence that prevalence was higher on average in males compared with females and
increased incrementally with greater BMI, although the strength of these associations varied
considerably across studies.

Despitethis large body of strong and consistent evidence, however, it is unclear whether the
magnitude of difference in cardimetabolic/cardicvascular risk in children tiealthy weight
overweight and obese, continues unchanged into adulthood (Friedemanin 2042).

“2NAFLD is included here as a camietabolic risk faar, consistent with the discussion in Alberti et al. (2006).



3.1.4. Type 2 diabetes

There is strong evidence for an association between childhood obesity and risk of type 2 diabetes in
childhood, though relatively little is known about this condition in children compared with adults
(Queally et al., 2016)

Childhood obesity is associated with decreased insulin sensitivity, and increased circulating insulin

levels and insulin resistance is an important factor in the development of type 2 diabetes. Queally et

Ff ®dQa 6uHnmc0 NBOJASG lyidgnifiabizifaict@ dontiibMtingito bdtKtgpe ¥ 2 4 G Of St
diabetes and cardiovascular disease risk in children was increased body fat; they also note the link
between increasing trends in the prevalence of type 2 diabetes in children/adolescents with

increasing ates of obesity.

Lipid abnormalities and hypertension are twommrbidities of type 2 diabetes, and evidence cited

by Queally et al. (2016) indicates that the onset of these is particularly marked in young people with
type 2 diabetes. They also point abtt the management of type 2 diabetes poses particular
challenges in the paediatric population.

However, there are few estimates of the risk of type 2 diabetes associated with child/adolescent
overweight/obesity. One study conducted in Israel (discussdtligardon, 2013), with about 1

million 17yearold adolescents receiving a medical evaluation for military service, found that BMI
(i.e. comparindnealthy weightwith obese) was associated with type 2 diabetes (OR = 5.56; 95% ClI
5.096.07 and OR = 4.495% CI 3.9¢b.00, for male and female subjects, respectively) after
controlling for country of origin, level of education and the year of recruitment.

3.1.5. Type 1 diabetes
There is reasonably strong evidence for an increased risk of type 1 diabetéklhood associated
with childhood obesity.

+SNDSSGUSYy Si FfodQa o6nHnmmO a8aGSYFGAO NBOASG y2iS¢
childhood obesity was first noted in published research about 40 years ago. Theianadyais of 4

of these studies yielded a pooled odds ratio of 2.03oleesity compared tdnealthy weight(95% CI

1.46-2.80) and metaanalysis of 5 of these studies yielded a pooled odds ratio of 1.25 per 1 SD

increase in BMI (95% CI 1-041). The restriction of studies to those where weight status was

assessed prior to dgnosis in the inclusion criteria for this review provide confirmation of a causal
relationship. Studies varied in the age of obesity assessment, however.

3.1.6. Asthma
There is reasonably consistent evidence for a link between childhood obesity anflaistkma or
wheezing, though the causal link is unclear (Pulgarén, 2013).

In a systematic review and megaalysis of the association between asthma or wheezing and

childhood overweight/obesityMebrahtu et al., 2015the summary odds ratios of underwetgh

OFpliK LISNOSYUGATSOS 20SNBSAIKG O0BypiK (2 f dppidK LIS
(95% CI: 0.75t0 0.97; p =.02), 1.23 (95% CI: 1.17 to 1.29; p < .001) and 1.46 (95% CI: 1.36 to 1.57, p <
.001), respectively. Heterogeneity in effectest 1 S& | ONRP&Aa &d0GdzRASA gt a &A3
all three weight categories, and not accounted for by-R& Uy SR a G dzR& OKIF NI OG0 SNR &

87



Ly {FTYRSNA S If®Qa onwnmp0 NBGASGZ n 2F ¢ &0dzRA S
significant assoctens. For example, in one of these 6 studies, parents of overweight (OR=1.30, 95

% CI=1.16, 1.46) and obese (OR=1.36, 95 % Cl=1.13, 1.62) childreit ggadsAvere significantly

more likely to report that they had asthma ever than parentheélthy weightchildren.

3.1.7. Dental health

Two systematic reviews on the associations between dental caries and child weight status were

identified by Queally et al. (2016). As Pulgaron (2013) and the authors of these reviews have noted,

more research thatakes account of confounding factors such as age, diet and-sgoimomic

adl ddza FNB YySSRSR (2 o0SGGSNI dzyRSNEUFYR (KS | aaz2c
dental health.

Hooley et al. (2012) reviewed the results of 48 studies on this topig. foad that 23 studies

found no association, 17 found a positive association, 9 reported an inverse relationship, and 1
reported a U shaped pattern of association. They examined variations in these findings by study and
country characteristics, and fourttat studies reporting a positive association were from countries
with a higher Human Development Index (HDI) score (mainly Europe and the US), higher quality
dental services (more sensitive dental examination) and a low percentage of underweight cimldren
the population, while studies reporting a negative association were from countries with a lower HDI
score (mainly Asia and South America), lower quality dental services (less sensitive dental
examination), and more underweight children. Note that lesmss#tive dental examination can be
expected to result in an underestimate of the number of dental caries.

I F@8RSY S |f®Qa 6 Hnwmoanalysigan thiS tegdiciibhsdd oNIAGHIdes) | YR Y S
NBLZ2NIOSR GKFG 2@3SNI ff 3 nthildaobdoyesity and geiital daket (effedt 2 v & K A L
size = 0.104, p = .049). Results tended to be significant on the basis of standardised BMI comparisons
such as BMior-age centiles (effect size = 0.189, 95% CI: @0&08, p=.004) or IOTF eoffs

(effect ske = 0.104, 95% CI: 0.@80180, p=.008). Studies that used Zscores provided non
AA3AYyAUOFyild UyRAy3Ia o6STFFSOG &AT S-stAndardiedscalEs LI dH Ny C
(effect size = 0.030, p = .884). Consistent with Hooley et al. (2012)eiaydl. (2013) found that

obese children from industrialized countries (effect size = 0.122, Cl =0.097, p=.001) had a
AAAYAUOrYylG NBflFGAZ2YAKALl 0SG6SSy 2-mdustrmliged | YR OF NX
countries (effect size = 0.079+(.264).

3.1.8. Orthopaedic and musculoskeletal problems

There is evidence for an association between childhood obesity and musculoskeletal pain, and some
evidence, though of lower quality, for associations between childhood obesity and low back pain,
andinjuries or fractures.

Paulis et al. (2013) conducted a systematic review on the association between weight status and
musculoskeletal complaints (MSC) in children (agé8 @ears). Forty studies were included in this
review (7 longitudinal and 33 crossctional), which provided medium quality evidence that being
overweight in childhood is positively associated with musculoskeletal pain (RR=1.26; 95% CI 1.09
1.45). There was also evidence of an association between childhood weight and low back pain, as
well as injuries and fractures, though evidence for these associations was of lower quality (RR [back
pain]=1.42; 95% CI 1.@32.97; RR [injuries/fractures]=1.08, 95% CI 4L(3}). They concluded that

"The link between overweight and MSC might induce awsgtircle in which being overweight,
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more highquality longitudinal research.

{FYRSNE S Ift®Qad OoHnmp0O NBOBASG Ay OhidzBoR (62 & dzF
reported significant associations. For example, one of these two studies reported odds ratios relative
to healthy weight{OR [overweight]=1.53; OR [obese]=4.09; p=0.010).

Malalignments (pes planus, scoliosis and tibia vara) were not considetet idzf A & SG |t ®Qa N,
1 26SOSNE {2t GT YLy SiG |foQa 6unmpy a2aidsSYyriad NE
included13 crosssectional studies and across these, prevalence varied widely, fronr6198%

however, nearly all studies indicaté@ttreasing pes planus in children with increasing weight.

Queally et al. (2016) also included a systematic review of muscle strength and fithess and its

association with paediatric obesity (Thivel et al., 2016). The review included 36 studies examining

children and adolescents aged 6 to 18. These studies varied considerably in design (e.g. observation

vs intervention; field vs laboratory), definition of overweight/obesity, assessment instruments, and

samples. Comparisons of field and laboratory studiescamplicated by the fact that many

laboratory tests isolate single movements during which body mass is not generally involved. Overall,
though, the review provides strong evidence that children and adolescents with obesity have

reduced muscular fitness nmpared with children and adolescentstafalthy weight Thivel et al.

OHnmcU O2yOf dzRS GKFG AGLYLINRGAY3I YdzaOdzZ  NJ FAGY Sas
obesity is of crucial importance to favour their physical autonomy, promote engagemdaily

activities and physical activityased weight management programmes, and subsequently improve
theirhealthNBf | § SR ljdzr t AGe 2F tATFTSe 6L cmMO YR NBO2Y)

3.1.9. Sleep disorders and sleep problems

Four studies idetified by Sanders et al. (2015) examined associations between obstructive sleep

apnea and child/adolescent weight status, and Sanders et al. suggest that the association appears to

0S aAaUGNBY3ISNIFY2y3 | R2f SaOSyida G kdeyincuged 822 dzy 3SNJ OK
studies that examined sleep problems or sleep duration, and she concluded that while there is good
evidence to show that sleep problems are more prevalent with increased weight status, the long

term effects of this are unclear.

3.1.10. Other physical co -morbidities

One of the 18 review papers consisted of a systematic review of developmerdgadic@tion

RAA2NRSNI 61 SYRNRE Sié +t®dX wnanmno 65/ 5T I OKNByYyAO
motor coordination). The prevalence DICD was estimated to range from 1.7% to 6%, and occurs

four to seven times more often in boys than in girls. All 21 studies in this review reported that

children with DCD had higher BMI scores, larger waist circumference and greater percentage of body

fat compared with their typically developing peers. Eighteen studies (7 cohorts) found these

differences between groups to be statistically significant. Fourteen of 17 studies that used BMI

reported significant differences. There was some evidence of an isetedsk of overweight/obesity
associated with DCD over time.

A small number of studies included in the 18 review papers covered other physivalrbaities,
including acanthosis nigricans (hyperpigmentation), headaches and sexual maturation (see
Pulgadn, 2013; Sanders et al., 2015). These are not considered here in any detail.
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3.1.11. Self-esteem and quality of life

There is evidence for lower safteem and quality of life among children and adolescents who are
overweight or obese. However, most ¢fet evidence is based on cressctional studies, so the
direction of causality is difficult to establish and makes quantification of impact impossible. Also, a
variety of different measures of sedkteem and quality of life are used in the literature, nmak

direct comparisons across studies challenging (Pulgarén, 2013).

Taking these caveats into account, a systematic review by Griffiths et al. (2010) provides strong
evidence that paediatric obesity impacts on sdfeem and quality of life. Six of nistudies in their
review found lower global sefsteem in obese compared with healthy weight children and
adolescents. Similarly, four out of five studies that incorporated aestéfem dimension within
guality of life scales reported significantly lowszores in their obese samples. Nine out of eleven
studies using child seféports, and six out of seven studies using parental reports, found
significantly lower total quality of life scores in obese youth. Griffiths et al. (2010) concluded that
obesity fad the greatest negative impact on physical functioning and physical appearance
perceptions, along with social functioning.

Consistent with this, the systematic review by Sanders et al. (2015) included 12 papers examining
health-related quality of life andh all 12 studies, overweight/obese children and adolescents

showed lower healthrelated quality of life than normaleight peers. Furthermore, consistent

results emerged regarding worse outcomes for physical, emotional and social aspects of quality of
life. Evidence from a couple of these 12 sources is longitudinal, and suggests that the strength of this
association increases as a cumulative burden of overweight/obesity. Similarly, all four studies on
seltesteem described in Sanders et al. (2015) fougdiicant associations with weight status. For
example, one study reported that obese children (aged®327 years) were between two and four

times more likely to have lower global selbrth than normalweight peers.

Societal and cultural norms assoe@dtwith weight and the resulting stigmatisation and negative
stereotyping of individuals with overweight or obesity is likely to have a significant negative impact
on the selfesteem of young people with overweight or obesity. Internalising or taking eseth

norms and stereotypes can start from an early age. For example, Rees et al. (2011) conducted a
systematic review of studies on weight stigmatisation from the point of view of children and
adolescents. They included 28 U#sed studies that sought chNdS v Q & -14 ye&s§ dewsion

views on obesity, body size, shape or weight. This study provides evidence that young people are not
concerned with the health impacts of obesity, but rather the social ones. Rees et al. (2011, p. 9)
O2YYSy il KLl etweighkwaSsegn as ad@blem [among children] because of the impact it
could have on their lives as social beings, from reduced popularity through to discrimination. The
health consequences of obesity appeared to be largely irrelevant” (p. 9). Theytfatrizbdy
dissatisfaction and aspiration to thinness were extremely common, and more so in girls than boys. In
several of the studies, overweight or obesity was blamed on the individual and seen as something
for individual control. The very overweightilchien in the review described being teased and bullied
and reported how this impacted seriously on their wellbeing and behaviour.

3.1.12. Depression/low mood
Significant associations between depression or low mood in children and adolescents with a high
weight status have been reported, but a majority of the research in this area has drawn on cross



sectional dataA metaanalysis of the relationships betweewult depression and weight status
(Luppino et al., 2010) confirms that there is a reciprocal i@teship between these two outcomes,
which may become reinforced over time (see Chapter 4).

Muhlig et al. (2015) conducted a systematic review on the associations between weight status and
depression/low mood among children and adolescents, and concludedtib evidence is mixed,

and firm conclusions are hampered by the methodological variations of the included studies.
Relationships appeared to be more readily detectable in female adolescents and hsectisnal

studies compared with the longitudinahalyses. Out of 19, 14 cresectional studies confirmed a
significant association between obesity and depression. However, just three out of eight longitudinal
studies reported associations between obesity and subsequent depression in female children and
adolescents only. Mihlig et al. (2015) propose that the joint development of obesity and depression
in predisposed subjects may help to explain this discrepancy.

In the review by Sanders et al. (2015), nine studies examining mental health were consistent in their

reports of associations between child/adolescent weight status and depression. For example, one

study reported odds ratios of depression in overweight/sbehildren aged-&3 years relative to

healthy weightas follows: (overweight, OR=8.95; obese, OR=18.8; p=.001). However, studies
SEFYAYAyYy3 3ISYRSNI RATTFSNByOSa Ay G(KA& NBOASG 3Tl @8
(2013) observation thahe association between weight status and depression varied bygsulps

in the studies included in her review.

3.1.13. Educational achievement and attainment

There is evidence for a weak negative association between childhood overweight or obesity and
educational attainment, though much of this relationship can be accounted for by-ecoimomic
disparities between normakeight and overweight or obese groups of children. The role of
psychological wellbeing in this relationship requires further reseamati,gender differences could
suggest that this association is stronger in girls than in boys. The main issue, perhaps, is that the
direction of causality in this association is not at all well understood (Caird et al., 2014; Booth et al.,
2014; Sassi etl.2a2009).

Caird et al. (2014) conducted a systematic review that included 29 studies that examining the
associations between childhood overweight or obesity and educational attainment, defined as grade
point average (GPA) or other validated attainmentasares (excluding standardised cognitive test
scores). These studies were conducted in high income countries and covered children and
adolescents between the ages of 6 and 16 years; a majority of analyses werserbesal.

Twentysix of the 29 studiemcluded adjustments for potential moderating/confounding variables.
When adjusted for SES, the negative relationship between overweight/obesity and educational
attainment was weaker and in many cases not statistically significant. Caird et al. (20%5t shag
SESdjusted differences are not socially or educationally important and that the results should be
considered indicative of broader inequalities in health and education.

Sassi et al. (2009ped data from national health surveys undertaken inrfoountries, including the
Australian National Health Survey (NHS) 12805, the Canadian National Population Health Survey

¢ crosssection (NPHS) and the Canadian Community Health Survey (CCH2P0898he Health

Survey for England (HSE) 128905 aml the Korean National Health and Nutrition Examination

Survey (KNHANES) 198805, to examine associations between education and obesity. The analyses
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comparisons across countries. While they found that the relationship is approximately linear, and

stronger in females than males, they noted that the potential of cgexgional health survey data in

assessing the causal nature of links between variablesited. They examined the direction of

causality using data from a French survey (Enquéte Décennale Sant2@g)2vhich provided

information on weight status and later educational attainment and weight status. Their results

suggest that the directionf causality appears to run mostly from education to obesity, but they

commented that this conclusion cannot be made with any certainty, since it was only based on one

data source.

A recent study has examined longitudinal associations in child BMI aieveastent in the UK on the
basis of the Avon Longitudinal study of Parents and Children (ALSPAC) (Booth et al., 2014). The
authors used national achievement test results for English, Mathematics and Science at ages 11, 13
and 16 (with scores ranging from9) with measured BMI (overweight = zBMI 11084; obese =

Il.aL B mMdcnOd wSadzAg Ga 6SNB FR2dzaliSR F2NJ I ydzyo SN
age, maternal smoking during pregnancy, ethnicity, maternal educational attainment, physical
activity, depressive symptoms, and 1Q scores). Analyses showed negative associations between
weight status and attainment which became attenuated with the inclusion of confounders, and
largely insignificant in the case of boys. In girls, overweight or obesityeshsignificant

independent effects, and loagrm overweight or obesity rather than high weight status in the short
term, was particularly problematic. Booth et al. (2014) concluded that for girls, these results suggest
that the relationship between obéy and subsequent academic attainment is likely to be causal
(which stands in contrast to Sassi et al., 2009, above). They commented that the inclusion of
measures of seiésteem, and changes in psychological wellbeing over time, should be considered in
future analyses in this area.

3.2. Evidence in JANPA WP4 countries

3.2.1. Overview

In total, 81 sources were received from JANPA participants that examined health and other impacts
of childhood overweight/obesity occurring in childhood. The distributiothefe papers across
countries is shown in Table 3.1. A large majority of the88%¢ examined health impacts, while

only 10% examined other impacts (four of the 81 sources covered multiple areas). Almost a third of
materials came from Greece, 18.5% frétaly, 17% from Romania, 11% from Croatia, about 9% from
each of Ireland and Portugal, and 4% from Slovenia.

Table 3.2 shows the specific topics covered in these 81 sources. A majority of sources covered

aspects of cardionetabolic health (69%), includimgultiple aspects of the metabolic syndrome

(36.5%), blood pressure (13%) and diabetes or blood glucose profiles (13%), with smaller numbers of
papers examining specific aspects of cadietabolic health or risk factors, including liver
abnormalitesand NI SNA £ (KA OlySaaod ! 062dzi oz 2F &2 dz2NDOSa
skeletal or motor functioning, and 6% looked at pulmonary function or aerobic capacity. One or two
sources covered each of dental health, hormonal health (in girls), and itliecpatracranial

hypertension. A majority of the nine sources that examined other impacts covered aspects of
psychological or emotional wellbeing, while only one source examined the association between child
overweight/obesity and academic performance, ank examined subjective quality of life.



Table 3.1. Summary of materials on health and other impacts of child overweight and obesity in
childhood from JANPA patrticipants, by country

Country Health impacts Other impacts Total sources
N % N % N %

Croatia 9 11.1 0 0.0 9 11.1
Greece 22 27.2 4 49| 26 32.1
Ireland 6 7.4 1 1.2 7 8.6
Italy 15 18.5 0 0.0 15 18.5
Portugal 6 7.4 2 25 7 8.6
Romania 14 17.3 1 1.2 14 17.3
Slovenia 3 3.7 0 0.0 3 3.7
Total 75 92.6 8 99| 81 100.0

Table 3.2. Summary ahaterials on health and other impacts of child overweight and obesity in
childhood from JANPA patrticipants, by topic

Area/sub-area N %
Health Impacts 76 89.4
Cardiemetabolic health 59 69.4
Arterial thickness 2 2.4
Blood pressure 11 12.9
Diabetes/Glucose profile 11 12.9
Iron levels 2 2.4
Liver abnormalities 2 2.4
Metabolic syndrome 31 36.5
Dental health 2 2.4
Hormonal/Reproductive health 1 1.2
Idiopathic intracranial hypertension 1 1.2
Musculoeskeletal/Motor 8 9.4
Pulmonary/Aerobic 5 5.9
Other Impacts 9 10.6
Academic 1 1.2
Psychological/Emotional 7 8.2
Quality of life 1 1.2
Total 85 100.0

Four sources are counted twice in the table as they cover two of the tgted.

Many of the studies relied on clinical samples (e.g. children referred to a nutrition or obesity clinic)
so small, nofrepresentative samples are common in these sources. Consistent and strong evidence
for negative impacts on child and adolesceatdiometabolic profiles is evident in almost all

countries. There is also reasonably consistent, though less widespread evidence, for negative
impacts on child/adolescent muscusieletal/motor and pulmonary/aerobic functioning. The

relatively small nurber of studies that examined emotional or psychological impacts are difficult to
compare due to differences in measures and analysis methods, but they suggest negative
associations (which probably operatediiectionally) between measures of psychologiadi
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emotional wellbeing and overweight and obesitialde A10 Appendix?) provides details of each of
these studies. A brief summary for eabuntry is provided below.

3.2.2. Croatia

Nine papers from Croatia examined health impacts of overweight/obesity during childhood. Two of
these examined trends in the incidence of type 1 diabetes in children. Stipancic et al. (2008)
estimated a 9% average annual increase in incidence for thedo28652003, while Putarek et al.
(2015) estimated a 6% average annual increase from-2002. While not empirically linked to

rates of overweight or obesity, they nonetheless show a worrying trend.

Two papers examined cardinetabolic risk factors. lllet al. (2012) found, in a sample of children
and adolescents, all with BMI90" percentile, that 10.4% had impaired glucose tolerance, 17.3%
had increase cholesterol, and 30.1% had elevated triglyceride levels. Musil et al. (2012) reported
significant asociations between raised blood pressure and overweight/obesity amBgagle
adolescents.

A further three sources examined associations between BMI and muskeletal/motor and

aerobic function. Delas et al. (2008) tested adolescents (mean ageals) ya speed, power,

reaction time and balance. Among overweight/obese boys tested, motor performance was
significantly lower on all tests tharealthy weightboys except balance, while in girls, only lower leg
repetitive movement was significantly lowddozanic et al. (2011) reported lower performance on
tests of speed and agility among overweight and obese 7-glebehildren of both sexes compared

to healthy weightchildren. Kunjesic et al. (2015) found that higher BMI was significantly associated
with lower aerobic capacity among children aged 7 to 11 years.

Croatia is the only country for which information was located on two further agédimpathic
intracranial hypertension (lIH), and hormonal/reproductive health. In a clinical sample of children
(mean age 10.7 years), Sindicic Dessardo et al. (2010) reported that 75% of children suffering from
IIH were overweight or obese. Bralic et al. (2012) reported a significant association between early
onset of menarche and overweight/obesity

3.2.3. Greece

A relatively large number of sources on impacts of childhood overweight/obesity were retrieved for
Greece. Nineteen of these covered aspects of camidabolic health. Of these, 10 examined

multiple risk factors associated with the metabolic syndromdligoet al., 2011; Mazaraki et al.,

2011; Hatzis et al., 2012; Kollias et al., 2013; Mirkopoulou et al., 2010; Manios et al., 2004; Sakka et
al., 2015; Papadopoule@lataki et al., 2004; Lydakis et al., 2012; Sakou et al., 2015). For example, in
a sampleof 17 yearolds, Mirkopoulou et al. (2010) reported that central obesity increased the
chances of impaired fasting glucose (e##itl) and doubled the prevalence of dyslipidemia and
elevated serum cholesterol. Among younger children (ageydars) all wh a waist circumference

90" percentile, Hatzis et al. (2012) found 77% had an increment in at least one risk factor for
atherogenesis. The factors with the highest prevalence were overweight (18.1%) and obesity (9.9%)
followed by hyperlipidemia (abolit5%) and hypertension (7.7%). Mazaraki et al. (2011) reported a

a3 Early onset of menstruation is a risk factor for breast cancer (Collaborative Group on Hormonal Factors in Breast Cancer,
2012).



significant negative relationship between BMI and albumin to creatinine ratio, (ACR, an indicator of
risk of diabetes and hypertension) among adolescents agelirjyzars.

Three more of thes&9 papers examined blood pressure (BP) (Mavrakanis et al., 2009; Angelopoulos

et al., 2009; Kollias et al., 2009). For example, Mavrakanis et al. (2009) reported that 7.9% of a

sample of childrenaged# &SI NAE KIF R Sf S@I 4 SR peehtiep &ndtBat 2 NJ RA I &
this was more common in obese children, from 17.8% to 27.5% depending on the method used to

define obesity.

Two papers examining the associations between insulin resistance/impaired glucose tolerance found
strong, significant associahs with measures of adiposity in children (Xekouki et al., 2007; Manios

et al., 2007). For example, among children aged 10 to 12 years, insulin resistance (IRPwiases

higher in obese compared teealthy weightchildren (Manios et al., 2007).

The four remaining papers covering aspects of canaitabolic health examined liver abnormalities
and iron deficiency. Papandreou et al. (2008, 2012) reported a prevalence of around 42%-for non
alcoholic fatty liver disease among a sample of obese childngl adolescents aged1$ years.
Moschonis et al. (2012) and Manios et al. (2013) reported associations between adiposity and iron
deficiency. For example, among children aged 9 to 13 years, Manios et al. (2013) reported odds
ratios for iron deficiencyrad iron deficiency anaemia were 2.46 and 3.13 in obese boys and 2.05 and
3.28 in obese girls relative teealthy weightchildreri.

Spathopoulos et al. (2009) examined lung function among children agéd/6ars and found that
BMI remained an independenisk factor for reduced lung function, asthma and atopy. Trikaliotis et
al. (2011) found that overweight Greek psehool children were at a significantly higher risk of
dental caries (with a mean of 1.88 caries in the overweight group compared withdiéd4 m the
healthy weightgroup).

Three sources from Greece concerned psychological/emotional impacts of childhood
overweight/obesity (Pervanidou et al., 2013, 2015; Koroni et al., 2009). For example, in a sample of
110 obese and 3healthy weightchildren (mean age 11.2 years), Pervanidou et al. (2013) found that
obese children were 3.1 and 2.3 times more likely to report state and trait anxiety, respectively, and
3.6 times more likely to report depressive symptoms, thaalthy weightchildren of the sme age.

Greece was the only country for which a study on academic performance was retrieved. In a sample

of children aged 10 to 12 and using multiple regression, Vassiloudis et al. (2014) found that academic
performance was significantly associated witfiiBdietary quality, TV viewing, sleep, physical

activity, parents' education, mother's ethnicity and family income. Note, however that academic
LISNF2NXI yOS Ay (KA& &aiddzRé ¢l a o6FaSR 2y GSFOKSNE&C

3.2.4. Ireland
Three papers from Ireland examined aspects of cang@babolic health. Finucane et al. (2008a)
reported that 51% of boys and 49% of girls had systolic BP in hypertensive range (> 95th percentile

“Itis thought that sukclinical inflammation plays a central role in the association between iron deficiency and
overweight; i.e. hepcidin levels are higher in obese individuals and are linked to subclinical inflammation; this may reduce
iron absorption ad blunt the effects of iron fortification (Cepedapez et al., 2010).
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for age, sex and height). Results also showed a clear artithgous increase in systolic BP with
increasing BMI, particularly in boys. This is of significance, since 93% of this samplelagyed3)
was obese. Finucane et al. (2008b) reported significant associations between degree of obesity,
insulin sensitiiy and markers of liver steatosis among a sample of obese children and adolescents
(mean age 15.5 years). Carolan et al. (2013) reported that obese children showed changes in
immune cell frequency, inflammatory environment, and regulation of metabolic ggpeession
compared to children dhealthy weight These changes have been causally linked to adult onset of
metabolic disease and suggest a future trajectory for the development of type 2 diabetes and
premature cardiovascular disease.

Three further papes examined associations between overweight/obesity and musculo
a1StSGrtkY20G2N) FdzyOlA2y ohQalftfsSe SiG IfdI HAMHEI
OKAt RNBY IyYR | R2fS5S40Syidia o6YSIFy |3S MH®PH &SI NBEUL X
correlations were found between body composition and range of motion, flexibility, and strength.

Genu valgum deformity was moderately positively correlated to body mass index.

One source from Ireland examined psychological/emotional impacts. On thedbasis
representative sample of 9 yeatds, Layte & McCrory (2011) reported that gedfceptions relating
to popularity and physical appearance were significantly negatively related tpexelptions of
weight. The perception of overweight was also gigantly associated higher levels of emotional
and behavioural problems.

3.2.5. ltaly

Most of the sources from Italy 14 of 15¢ examined aspects of cardinetabolic risk factors. Eight

of these looked at the metabolic syndrome (DiBonito et al., 201piz2Zicet al., 2011; Caserta et al.,
2010; Valerio et al., 2013; Invitti et al., 2005; Calcaterra et al., 2008; Invitti et al., 2003; lanuzzi et al.,
2004). For example, in a sample of children agéd @ears, Calcaterra et al. (2008) found tthet
prevaknce of metabolic syndrome (i.e. three or more of BMI > 97th percentile, triglyceride levels >
95th percentile, high density lipoprotein (HDL) cholesterol level < 5th percentile, systolic or diastolic
Blood pressure > 95th percentile, and impaired gludoterance) was 0% in normal and overweight
children, 12.0% in moderately obese and 31.1% in severely obese children. lanuzzi et al. (2004)
reported that among children/adolescents aged 4 yearspbese children had significantly higher

BP and plasma congtations of tryglycerides, cholesterol, glucose, insulin, HOMA armeh&ive

protein thanhealthy weightchildren. Carotid intimamedia thickness (CIMT) was also significantly
higher in obese children.

A further four papers examined blood pressure (Taie al., 2006, 2007; Barba et al., 2006;

Genovesi et al., 2005). For example, Barba et al. (2006) reported that BMI and waist circumference
were independently associated with systolic BP, after adjusting for parental education and children's
levels of plysical activity (sample agedl1d years).

Bruno et al. (2010) examined trends in type 1 diabetes among children atgg®ars from 1990

Hnno FyYyR F2dzyR (KId GKS AYyOARSYOS NIGS 461 a MHODHC
in boys (13.13) thaim girls (11.35). Incidence rates increased linearly by 15, 27, 35, and 40% across

four successive birth cohorts studied. Note that this trend is not empirically linked with trends in

prevalence of overweight or obesity in the article. In a sample o$elohildren and adolescents

aged 318 years, Brufani et al. (2010) found that glucose metabolism abnormalities were present in



12.4%. Impaired glucose tolerance (IGT) was the most frequent alteration (11.2%), with a higher
prevalence in adolescents thanchildren (14.8 vs. 4.1%).

The final source from lItaly considered here examined pulmonary/aerobic function. Eight per cent of
all children (aged-@ years) reported current wheezing and 6.7% reported current asthma. Elevated
BMI (comparing highest quintite others) was significantly associated with both current wheeze
(adjusted odds ratio=1.47) and current asthma (adjusted odds ratio=1.61) (Corbo et al., 2008).

3.2.6. Portugal

Seven sources on health and other impacts of child overweight and obesity in childhood were
retrieved for Portugal. Two of these examined the metabolic syndrome in children (a@gdats;
Pedrosa et al., 2010) and adolescents (mean age 13.2 years;aleiadr, 2001). Pedrosa et al.

(2010) reported that presence of metabolic syndrome (MS), i.e. three or more of abdominal obesity,
high fasting triglycerides, low HDL, high BP, and high fasting glucose, was significantly associated
with higher BMI, while dixera et al. found that both direct and indirect measures of adiposity were
associated with serum cardiovascular risk factors in boys and girls. Leite et al. (2012) reported that,
among a sample of children/adolescents (mean aged 12.9 y&id), was pasvely associated

with higher BMI, even in moderately overweight ranges, independent of age, gender, systolic blood
pressure and plasma lipid concentrations. Ribeiro et al. (2003) found that systolic and diastolic blood
LINB a & dzZNB ¢ SNB &tiel yelated@d Biiliaméng 4 sArRple lakB Fekrolds (all at risk

of obesity).

Lopes et al. (2011) found that motor-codination was inversely associated with BMI: the strength
of the association increased during childhood but decreased into early smwiee; however at all
ages, overweight and obese children had significantly lower motardimation thanhealthy
weightchildren.

Two sources from Portugal examined psychological/emotional impacts (Ferreira Felgueiras, 2011;
Moreira et al., 2013). Thdwgly by Moreira et al. is of note since it allows comparisons of healthy
children and adolescents with children/adolescents with various conditions including obesity.
Participants in their study were classified as healthy, with diabetes, asthma, epitembesity.
Children with obesity and epilepsy reported the lowest quality of life and highest levels of
psychological problems, and parents of obese children reported the lowest quality of life.

3.2.7. Romania

Fourteen sources were retrieved for Romarkiaght of these examined aspects of the metabolic
syndrome(Morea et al., 2013; Pelin Blatasaru,2012; Casariu et al., 2011; Popescu et al., 2013;
Gherlan et al., 2012; Valean et al., 2010; Chesaru et al., 2013; Brumariu et al., 2007). For example,
Chesau et al. (2013) studied a sample of overweight/obese adolescents (mean age 13 years) and
found that 37.4% exhibited one metabolic syndrome (MS) diagnosis criterion, 27.6% had two MS
diagnosis criteria, 20.9% combined three criteria, while 8.6% had fdiweoof the criteria. The

most common risk factors were abdominal obesity (75.5%) and high blood pressure (41.1%),
followed by low HDicholesterol (35%), increased fasting blood glucose (23.3%) and
hypertriglyceridemia (17.8%).

A further four sources exaimed diabetes/glucose profiles of children/adolescents. One of these
consisted of an analysis of the paediatric diabetes registry 22004 (Serban et al., 2015). The
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incidence of type 1 diabetes increased significantly from 6.2 to 9.6 per 100,000. doteithtrend

is not empirically linked with trends in prevalence of overweight or obesity in the article. The other
three articles examined diabetes/glucose profiles and their associations with overweight/obesity
(Dumbrava et al., 2012; Mihai et al., 20Marginean et al., 2010). For example, in a samplei8 9
yearolds, all overweight or obese, Dumbrava et al. (2012) reported that 41.4% had prediabetes and
that this was higher in obese (50.7%) than overweight (10.0%) children/adolescents, andlaso hig

in pre-teens than adolescents (44.8% vs 34.5%).

ChiritaEmandi et al. (2013) examined the blood pressure profiles of children/adolescents-d@ed 7
years and found that three times as many obese patrticipants (21.1%htedthy weight

participants (7.1%) had hypertension, while hypertension was present in 12.8% of overweight
participants.

AnaMaria et al. (2015) examined the dental health of children (mean age 9.1 years) and reported
that dental caries were significantly higher amonglerweight than overweight children; they
commented that associations between malnutrition and dental caries should be examined further.

Finally, one study from Romania included information on the psychological/emotional health of
children and adolescentdf@rginean, 2010). This is a poster presentation, so details are lacking, but
the study was based on all children admitted to a paediatric hospital-2009 and indicates that

rates of depression and social isolation were very high among the obese aditeadmitted.

3.2.8. Slovenia

In Slovenia, three papers were retrieved. Two of these examined muskeletal/motor

performance and pulmonary/aerobic function (Leskosek et al., 2007; Matejek et al., 2014). For
example, among-18 yearolds, Leskosek et.g2007) reported that the performance in almost all

the fitness tests administered was substantially hindered (or at least had a negative correlation) with
obesity¢ regardless of the age or sex of the children. The greatest influence of obesity wasrfound
tests requiring movement of the whole body. The third study (Mocnik et al., 2015) reported an
association between less compliant arteries and childhood obesity and hypertension.



Tables

TableT3.1.Summary of main findingsf 18 review studies on impact of overweight/obesity in childhood identified by Queally et al. (2016)

First author, Condition(s) Systgmatlc Meta—_ Study parameters Main findings
year review analysis
There is substantial support for cardioetabolic risk factors, internalizing disorders, ADHD, and decreased h
related quality of life as comorbidities to obesity in childhood. However, "...there are so many potential
confounds and so muchterdependency among the emorbidities that it is difficult for researchers to isolate
the effects of childhood obesity. ... one of the greatest challenges within the psychological domain is the
definition of the psychological variable of interest." (p. 7)
79 studies (majority crossectional). Of medical camorbidities, 35 studies examined cardiretabolic risk factors, 15 asthma/asthma symptoms, 3
20022012, age €18 years, any study . . . ;
. . o o dental health, 6 musculgkeletal, 12 sleep disorders/problems, and 3 airway hypsponsiveness/obstruction.
. Multiple medical examining association between OW/OB . . - L
Pulgarén, and psvehological . and comorbidity. Review is more Small numbers of studies examinether conditions such as athancosis nigricans, headaches and sexual
2013 psy 9 Y. maturation. Of psychological enorbidities, 7 examined anxiety/depression, 5 ADHD, and 5 other behaviour:

comorbidities

narrative than systematic as effect sizeg
and other aspects of the studies are not

reported indetail.

externalising problems. Smaller numbers of studies covered topics suchiyisdahd disordered eating.

Some key additional points include: the association between obesity and asthma may be due at least in pa
increase in diagnosis and causal relationships are not clear; the degree of OW/OB is associated with degrg¢
cardio-metabolic risk factors; the relationship between caries and OW/OB may vary by age and other meas
such as diet and SES; associations between ADHD and OW/OB are stronger for clinical diagnoses than sg
reports; the relationships between OW/OB agepression is not consistent across sgroups; and the

association between OW/OB and short sleep duration is consistent but thedomgeffects of this are unclear.
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First author,
year

Condition(s)

Systematic
review

Meta-
analysis

Study parameters

Main findings

Sanders, 2015

Multiple medical
and psychological
comorbidities

47 Australian studie@9 crosssectional,
17 cohort, 1 case control; 26 physical, 1
psychological, 5 both): 20€2014, ages
0-18, investigating obesityelated co
morbidities with clearly reported metric
for weight status.

Main conclusion: "Evidence suggests that overweigiiese Australian children and adolescents, compared to
normakweight peers, had more cardimetabolic risk factors and higher risk factors of radoohol fatty liver
disease and were experiencing more negative psychological outcomes (depression,-iesteseif and lower
scores of healthrelated quality of life)." (p. 1) Many other conditions have not been studied extensively.

Cardiometabolic risk factors were the most frequently examined (15 studies). For example, one study four|
that, compared to norral-weight peers, obese adolescents (aged 15.4+0.4 years) were significantly more liK
have two or more risk factors for heart disease, type Il diabetes and fatty liver disease (boys 73.5% vs 7.69
34.0 [95% ClI, 1281.7]; P < .001; girls 44.4%5:/4%; OR, 14.0 [95% CI,-47.5]; P < .001). All 5 studies
examining NAFLD found significant associations. For example, one of these 5 studies found that NAFLD ir|
with increase of adiposity among normakight, overweight and obese boys and gaded 17 years (boys, 4, 15
and 65 %; girls, 10, 29, and 57%, respectively). The severity of hepatic steatosis was also associated with
mass index, WC and subcutaneous adipose tissue thickness (p<0.001) in this study. Four of 6 studies exa
asghma/asthma symptoms reported significant associations. For example, parents of OW (OR=1.30, 95 %
1.46) and OB (OR=1.36, 95 % CI=1.13, 1.62) children #ggebds were significantly more likely to report that
they had asthma ever than parent§ ldW children. Four studies examining obstructive sleep apnea indicated
conflicting results, and the pattern suggests that the association may be stronger among adolescents than
younger children. Two studies in this review examined musculoskeletal paimreégorted significant
associations (e.g. relative to NW, OR OW=1.53; OR OB=4.09; p=0.010).

Overweight/obese children and adolescents showed lower HRQoL than nevergdit peers in all 12 included
studies (and consistent results emerged regarding phlyscaotional and social quality of life). Evidence suggg
that the strength of this association increases with age. Nine studies examining mental health were also
consistent in their reports of associations between child/adolescent weight status amds#egn. For example,
one study reported odds ratios of depression in OW/OB children agedly@ars relative to HW as follows:
(OR=3.38, 95 % Cl=1¢11.11; overweight, OR=8.95; obese, OR=18.8; p=0.001). However, studies examini
gender differences hadarying results. Only 1 of 3 studies examined reported significant associations betwe
anxiety and weight status. All four studies on sslfeem found significant associations with weight status. For
example, one study reported that obese children (age#t13.7 years) were between two and four times more
likely to have lower global selforth than normalweight peers.

The longterm impact of childhood OW/OB on physical comorbidities (i.e. blood pressure, diabetes, asthma,
cardiometabolic health and adiac structure) in adulthood was reported in 5 studies. For example: Greater K
z-score (odds ratio (OR)=1.48, 95 % confidence interval (CI}198) or being overweight at 5 years (OR=2.23
95 % CI=1.08.60) was found to increase the likelihood gbdy1/2 diabetes at 21 years in one study; in anothg
study, compared with children who were in the lowest 25% for WC, those in the highest 25%-@vénees more
likely to be classified with metabolic syndrome at age @f38years; in a third study, ctiiiood BMI (male,
iTnonmI dpaeTTLEBSYMA ST OI72) @l ohangetim BNk from thildhodtaadulthood
OYFESS iTnowkn®pwp :F SKLET 8B n Qo58) Merapasitivly associdted With oft n
ventricular mass in adtilood, which increases risk of myocardial infarction, congestive heart failure and
cardiovascular disease mortality.




First author, Condition(s) Systgmatlc Meta—_ Study parameters Main findings

year review analysis
61 studies: Date parameters not
specified; abdominal obesity (not
secon.dary to.othe('jlsease) and any Of. "Whatever the definition used for abdominal obesity and whatever the methods used for anthropometric
systolic BP diastolic BP, prehypertensio Lo ; . - L

. . . . ] : measurements, central body fat deposition in children and adolescents increases the risk ohwetaliolic risk

Kelishadi, Cardiemetabolic transient hypertension, cholesterol, LDL| " S ) -

2015 risk factors X C. HDIC. fasting blood suoar. insulin factors." BP was the most commaneasurement among studies; most of them confirmed the association of
re’sistan(;e insug:in dose gr b’od surfac abdominal obesity and elevated BP. Reasonably consistent evidence was also found between abdominal
carofid inti;namedia thicIEness a);d and abnormal lipid profile and fasting glucose.
alanine aminotransaminase, age48
years.

In the 39 papers selected for descriptive analysis: general risk parameters for CVD were worsenexesiting
39 studies in descritive analvsis and 24 BMI. BMI was positively associated with: systolic BP in five studies, diasystolic BP in four studies, total chg
studies included in rFT)1etanaI SyiS' health in one study, LDL cholesterol in 3 studies, tricglycerides in three studies, and left ventricular mass in one s
children aged &5 years, in é,evéloped Y| BMI was egatively associated with HDL cholesterol in two studies. BMI was also associated with CVD risk
countries, minimum sample size of 20. clustering (6 studies).

;(r)ligemann, ﬁsalzczgoc\grsscular X X %Jricg}/-esn:;issg gs\;\gl)ilgg; anDOC eL%r In metaanalysis, the mean values of diasystolic, systolic and ambulatory BP, total, HDL and LDL cholester
or total (.:hglesterol trial ceridés fasytin triglycerides, and fasting glucose, fasting insulin and H@RJAnd CIMT and left ventricular mass were
glucose or insulin ’H Og,\zlm caro’ti d 9 computed for NW, OW and OB. In alsea differences were statistically significant, with larger differences in
intima media thickness, left ventricular comparisons of OBIW than in OWNW.
mass. The evidence indicates that risk factors can track into adulthood. However, it is unclear whether the magnit

difference in CVD risk in NV@W and OB children continues unchanged into adulthood.
9 studies (8 case control and 1 cohort | Meta-analysis of f these studies yielded a pooled odds ratio of 2.03 for obesity compared to healthy weig

Verbeeten, Tvoe 1 diabetes . X study): up to February 2010, agel8 (95% CI 1.4@.80) and meteanalysis of 5 of these studies yielded a pooled odds ratio of 1.25 per 1 SD incre

2011 yp years, measurement of weight status in BMI (95% CI 1.a4.51). The restriction of stues to those where weight status was assessed prior to diagnd
prior to diagnosis of T1 DM. provide confirmation of a causal relationship. Studies varied in the age of obesity assessment, however.

Pooled prevalence in general populations: 9.0% males, 6.3% females, 2.3% NW, 12.5% OW, 36.1% OB. (
prevalence in obese clinical populations: 35.3% males, 21.8% females.) Prevalence did not vary by diagno
74 studies, divided into general and method, age of sample, publication yearction or sample size.
clinical (OW/OBpopulations: Ages-19,
Anderson, NAELD X X all studies up to Oct 2013 measuring Meta-analysis of available withistudy comparisons provided strong evidence that prevalence is higher on
2015 prevalence of NAFLD (multiple methodg average in males compared with females and increases incrementally with greater BMI. However, these

excluding previous or existing liver
disease.

associations also variemnsiderably across studies.

Authors did not have sufficient information on the distribution of ethnicity in each study to assess whether N
prevalence differed between ethnic groups.
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First author,
year

Condition(s)

Systematic
review

Meta-
analysis

Study parameters

Main findings

Hayden, 2013

Dental health

14 studies: 1982010, measure@MI
and dental caries, ages1B.

h@SNItfx F aA3yAaUOlyld NBfIFIGA2YEAKALI 0Si6SSy OKAf
found. Results tended to be significant on the basis of standardised BMI comparisons sucHasagellentiles
(effect size = 0.189, 95% CI: 0.§86318, P=0.004) or IOTF «ifs (effect size = 0.104, 95% CI: 0960180,
P=0.008). Studies that used Zscores (effect size = 0.147, 95% CI: 0.396 to 0.102, P=0.248) provided non|
AA3yAU0UOL yi UlysRidigs Bsing nostandaized scdle$ (effect size = 0.030, 95% Cl: 0.436 to O
P =0.884).

Obese children from industrialized countries (effect size =0.122, Cl <f.m pT = t ' ndna MO
relationship between obesity and cariescontrast to those from NIC countries (effect size = 0.079, Cl = 0.10
0.264, P = 0.264).

Authors link these findings to diet, including consumption of siayegetened drinks, and highlight the need for
future work to measure caries in standardisedywas well as analyse multiple confounding factors including

Hooley, 2012

Dental health

48 studies: 20042011, measured caries,
measured BMI, agesIB years.

Authors note that dental disease ranks as the second most expensive disease in Australia (with CVD as th
expensive). Given that BMI and dental health both relate to diet, an association between the two is not
surprising.

23 studies found no association, 17 found a positive association, 9 reported an inverse relationship, and 1
reported a U shaped pattern of association.

Studies reporting a positive association were from countries with a higher Human Development Intjescéird
(mainly Europe and US), higher quality dental services (more sensitive dental examination) and a low % of|
children, while studies reporting a negative association were from countries with a lower HDI score (mainly|
and South America), lowejuality dental services (less sensitive dental examination), and more UW children

Authors recommend more longitudinal research that includes health and diet behaviours.

Hendrix, 2014

Developmental
coordination
disorder

21 studies (10 cohorts): agésl4 years,
measured body composition (BMI, %
body fat, waist circumference),

comparison of DCD with ND children.

1dziK2NB y23S GKFG LINBGHESyOS 2F 5/5 6LR22N UyS |
to 6%, and in boys is foundubto seven times more often than in girls. It is a chronic condition.

All 21 studies in reported that children with DCD or pDCD had higher BMI scores, larger WC and greater
percentage BF compared with their TD peers. Eighteen studies (7 cohorts) Fgeddifferences between
groups to be statistically significant. Fourteen of 17 studies that used BMI reported significant differences.
Evidence of gender differences was weak or inconclusive. There was some evidence of an increased risk
and OB assaated with DCD over time.




First author, Condition(s) Systgmatlc Meta—_ Study parameters Main findings
year review analysis
Authors note that previous metanalyses on this topic were based on studies from different age groups (chil
and adult combined) and different definitions of weight status.
o : The summary ORs of underweight (<5th percentile), overweight (>85th to <98ih$gti A SO | Yy R
Mebrahtu, Asthma/wheezing . . jvizg‘z?r']zsai;’;'r%'gfs' ;%OSSM?”CSCZ‘::;IZO& percentile) were 0.85 (95% Cl: 0.75 to 0.97; p = 0.02), 1.23 (95% Cl: 1.17 to 1.29; p < 0.001) and 1.46 (95
2015 disorders 19 yearolds, published until May 2014 U2 moepTx LI f nodnnwm L'),Z _NB éVLJS ou AVQ’ SAf e o I'SUSNR3S ylsn'qu
' not accounted forby pilk SUY SR addzRé OKI NJ O SNAR a u A-@IRp UEDCAYRIOS &
and datadriven definitions. The summary ORs estimates tended to attenuate as the number of BMI catego
used by study authors increasesummary risk estimates of the cohort and crssstional studies are very
similar, both for the overweight and obesity risk estimates. ORs did not vary by age.
There was moderate quality of evidence that being overweight in childhgoasisively associated with
Ydza Odzt 241 St SiFf LI AY ONRAT NI AG.450Imaddlition tbw quality df ps':
40 studies (33 crossectional, 7 evidence was found for a positive association between overweight and low back pain (RR 1.42; 95%1C7)1,
longitudinal):up to May 2013, age-09 andbetween overweight and injuries and fractures (RR 1.08; 95% Ct111@3. Although the risk of developing
paulis. 2013 | Musculoskeletal « « years, objective assessmentof weight | Iy Ay 2dNE 6+ a arIya U0 y it & -wiighBakofestkbn® 2RRI 221 SERRICS 142 ©
’ complaints status and musculskeletal complaints | 4.10), this evidence was of very lawality.
oYLttt A3IyYSyia RSU
scoliosis and tibia vara not included). Authors comment that "The link between overweight and MSC might induce a vicious circle in which being
2HSNBSAIKGZ YdzaOdzZ 24818t SGFt LINRofSYyazr FyR t2¢6 U
high-quality longitudinal resezh.
Narrative synthesis is provided and effect estimates are summarised. For example, one US study of childrg
3-18 reported the following: Knee: OR=1.13 per 10kg increase in weight, 95% €l:22BODR=1.04 per unit
10 studies: 200@012, ages a8, ?ncrease ?n BMI, 95% CI: 1.0D8 Hp: OR=1.29 per 10kg increase in weight, 95% CI:11606 OR=1.09 per unit
Smith, 2014 quculoskeletal N associations betwe_en weight status e_and increase in BMI, 95% Cl: 1-036.
pain ;“”tscu"és"el'e.‘a' pain (back, knee, hip, | 5 v ®ay Ot dEA2YY bOOOSYSNEHAYI SOARSYOS ada3sada
oot, and pelvic) health and welbeing of theseyoung people and may contribute to ongoing health problems such as
musculoskeletal pain and bone/joint dysfunction in later life. The cumulative effect of children being overwe
or obese and experiencing musculoskeletal pain requires further invesiijgp. 15)
Stolzman, Pes planus (flat 13 crosssectional studies: to September Prevalence of pes planus yaried widely, frqn=\617%' in population stu"dies, bpt a]l studies shc_)wed an incrgasg
X prevalence of pes planus aibese or overweight children. However, "a longitudinal, randomized control trial i
2015 feet) 2013, ages-38 years

necessary to declare a causal relation between a high BMI and pes planus" (p. 5)
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First author, Condition(s) Systgmatlc Meta—_ Study parameters Main findings

year review analysis
Laboratory results yield similar results to field studies when adjustments are made for body mass. @verall,
provides strong evidence that children and adolescents with obesity have reduced muscular fithess compa|
with children and ad@scents of healthy weight.

Thivel, 2016 Musc_le strength X 36 studies of mixed design, to June 201 More research is needed on muscular and musculoskeletal fithess given their associations with overall heg

and fitness ages6-18 years

GLYLINRGAY3I YdzaOdz  NJ FAGY Saa |yR 20SNYft YdzaOdz 2
favour their physical autonomy, promote engagement in daily activities and physical ab&sigd weight
management programmes, and subsequently improve their heldl®if | (¢ SR ljdzZ t A& 2F f
The review considers some of the evidence for childhood OW/OB and hypertension and associations with:
metabolic syndrome/clustering of cardiovascular risk factors, insulin resistance/type 2 diabetes, inflammati
oxidative stress, artherogenic dyspipidia and atherosclerosis, cardiac structure/function, and sleep disorde
medical perspective is taken.

Raj, 2012 ﬁ:krdlevascular (narr);ltive) N/A The author cites findings from the Avon longitudinal study of 5235 children (Lawlor et al. 2010) which repor
that, in girls, a 1 standard detian (SD) increase over mean BMI durimd ® years was associated with
cardiovascular risk factors at agecls years in fully adjusted models, with odds ratio of 1.23 for high systolic|
OXMon YY | IET omxdiMby ¢F 2YNJ 2[f [t ONA RuSban 00 e dNd KW EXKECKKNISTE
YY2EkfOT YR mModnp F2NJ KAIK fS@Sta 2F Ayadd Ay o0x
BP, 1.30 for LBC, 1.96 for triglycerides; 1.39 for HBl.and 1.84 for high insulin levels.

. . Six of nine studies found lower global setteem in OB compared to HW children and adolescents. Four of fi
9 crosssectional studies on se#fsteem - ) . . - N A x = A x A
; studies that incorporated a seffsteem dimension withinqdaA té 2F fAFS aol £ Sa NB
(5 children, 1 adolescents, 3 both), 15 | © . . ) . . . )
. . . : in their OB compared to NW. Lower total quality of life was found in 9 of 11 studies using chiépeeifand 6
studies on quality of life (6 children, 4 of 7 studies using parental report. OB had the greatest impact on physical fungtamihphysical appearance

Griffiths, Selfesteem and x adolescents, 5 both): up to March 2009, erceptions. as vg\]/eFI)I as socialpfun.ctionin 9 P phy o phy PP

2010 quality of life comparisons with OW/OB and NW, age! p P ’ 9

O-18years, v_alldatc_ad measures of seff There was limited evidence that presence of OB with a severe medical condition did not impact significantl
esteem/quality of life, measured or : . - » T N . A

while presence of OB with a less severe medical condition did impacicagtlif on quality of life. There was ng
reported BMI. T . . : .

sufficient information to make detailed comparisons between genders or ethnic groups.
24 studies (19 crossectional and 8 14 of the 19 crossectional studies confirmed an association between weight status and depression while 3
longitudinal, some of the 24 mixed in longitudinal analyses confirmed a significantazsation (in females and adolescents only).

Muhlig, 2016 | Depression X design): up to Augu2014, objectively

measured weight status, validated
measure of depression, age up to 18

years.

Authors hypothesise the joint development of OW/OB and depression over time. However, in children and
adolescents, longitudinal studies are still too few to permit estimation of the effect sizes of bidirdctiona
associations.




;';;: author, Condition(s) SXZL?ZV?“C a'\rﬂzlt;/tis Study parameters Main findings
The study provides a narrative synthesis and the authors note that many of the studies were not of high qu
Key conclusions: "being overweight was seen as a problem because of the impact it could have on their liv
28 UK studies (15 included in saocial beings, from reduced polarity through to discrimination. The health consequences of obesity appearg
Weiaht interpretative synthesis, 13 included in | to be largely irrelevant” (p. 9). Body dissatisfaction and aspiration to thinness were extremely common, ang
Rees, 2011 stigr%atisation X aggregative synthesis): 199une 2009, | more so in girls than boys. In several of the studies, OW/@8hblamed on the individual and seen as somethir|

ages 414, views on obesity, body size,
shape or weight from children.

for individual control. The very overweight children in the review described being teased and bullied and
reported how this impacted seriously on their wellbeing and behaviour.

Authors suggest that reseeh in this area needs to be much more rigorous and representative of children's g
views as well as a more diverse range of children.
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TableT32. Summary of odds ratios and confidence intervals for various conditions extracigd

Queally et al. (2016): review on impact of child overweight/obesity during childhood/adolescence

Disease Outcome

Odds Ratio 95% (Confidence Interval)

Quality of evidence

Asthma

Overweight Adjusted risk1.23 (1.1€1.29)
Obesity:Unadjusted riski.43 (1.33, 1.54)

Moderate with
conflicting findings

Wheezing disorders

Overweight:Unadjusted risk1.23 (1.1¢1.29)Adjusted risk1.30
(1.1%1.42)

Obesity Unadjusted risk1.46 (1.361.57)Adjusted risk1.60 (1.42,
1.81)

Moderate with
conflicting findings

Metabolic syndrome:

Study 1: For every one unit increase in zBMI the odds ratio of
meeting criteria for metabolic syndrome is 2.4 (1g2%63).

Study 2:Compared with healthy weight children, overweight and
obese childen were more likely to have MetS (overweight: 67.33
(21.32,212.61); obesity: 249.99, (79.6185.98)

Good but often defined
by different criteria

High blood pressure Study 1 4.11(3.8€4.34) and 5.56 (5.2%.07) for obese male and | Good
female subjectsiespectively
Study 2 Obese youth are twice as likely to have hypertension (fo
SBP > 140, 2.24; (1.46.45), and for DBP 2.10: (1.Q8317)
Type 2 diabetes 5.56 (5.026.07) and 4.42 ( 3.995.00) for obese male and female| Moderate
respectively)
Hyperlipidemia 16.07 ( 8.2%; 31.15) and 9.00 ( 4.8838.6) for male and female Moderate
subjects, respectively
Other
Depression Overweight/obese children (aged; 83 years) more likely to suffer | Moderate
from depression than normateight children 3.38(1.13;10.1)
Musculoskeletal pain | Risk ratio (RR) 1.26; (1:QH5). Good
Obstructive sleep Adolescents at ages 12+ years 3.55, (93D1), but not among Moderate
apnoea younger children
NontAlcohol Flamatory | Overweight13.36 (9.0918.02) and for obese compared with Moderate

Liver Disease (NAFLD)

healthy weight 13.74 (9.929.03)




TableT3.3.Summary of publications examining health and other impacts of child overweight/obesity occurring in childhood for JAhifiéipants

Country

First author, year

Age group/Sample

Health
impacts

Other
impacts

Area

Subarea

Key findings

Croatia

Musil, 2012

8th grade

Cardiometabolic health

Blood pressure

Prevalence of overweight was higher among boys and
girls in highmormal and elevated blood pressure (BP)
category than in those with normal BP.

Croatia

Bralic, 2012

9 to 16 years,
females

Hormonal/Reproductive
health

Hormonal/Reproductive
health

Girls who experienced early menarche were significan
more oftenoverweight/obese. Overweight/obesity may
be considered as one of the predictors for the early
occurrence of menarche.

Croatia

Stipancic, 2008

0 to 14 years

Cardiemetabolic health

Diabetes/Glucose profile

Incidence of Type 1 diabetes for the whole ageup was
8.87 per 100,000 perseyears, which represents a 9%
average annual increase 192803. Note that this trend
is not empirically linked with trends in prevalence of
overweight or obesity in the article.

Croatia

Putarek, 2015

0 to 14 years

Cardiemetabolic health

Diabetes/Glucose profile

Incidence of Type 1 diabetes for the whole age group
17.73 per 100,000 perseyears, which represents a 5.9¢
average annual increase 202012. Note that this trend
is not empirically linked with trends prevalence of
overweight or obesity in the article.

Croatia

Sindicic
Dessardo, 2010

Mean age 10.7
years, clinical
sample

Idiopathic intracranial
hypertension

Idiopathic intracranial
hypertension

Idiopathic Intracranial Hypertension clinical sample,
where prevalence of overweight and obesity was very
high- about 75% relative to the general population.

Croatia

Delas, 2008

Mean age 13.1
years

Musculaskeletal/Motor

Musculaskeletal/Motor

Children were tested for speed, power, reaction time a
balance. In boys, motor performance was lower on all
tests other than balance, while in girls, only lower leg
repetitive movement was significantly negatively
affected, by overweight or obesity.

Croatia

Bozanic, 2011

7 years

Musculaskeletal/Motor

Musculaskeletal/Motor

In the motor areas of speed and agility, as well as in th
strength area, significant differences were found
between the overweight and obese, as well as betwee
the healthy weight and obese groups of subjects.

Croatia

Kunjesic, 205

7-11 years

Pulmonary/Aerobic

Pulmonary/Aerobic

Higher BMI was significantly associated with lower
aerobic capacity.

Croatia

lle, 2012

1-19 years, BMI >

90th percentile

Cardiemetabolic health

Diabetes/Glucose profile

10.4% of the sample haddhpaired glucose tolerance,
17.3% had increased cholesterol, and 30.1% had
increased triglyceride levels.
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Country

First author, year

Age group/Sample

Health
impacts

Other
impacts

Area

Subarea

Key findings

Greece

Pervanidou, 2015

Mean age 11.3
years

Psychological/Emotional

Psychological/Emotional

Results show higher levels of depressive and anxiety
symptoms and evidence of higher externalising
behaviours among obese compared with healthy weig
children.

Greece

Mavrakanas,
2009

4-10 years

Cardiometabolic health

Blood pressure

7.9% of the sample had elevated systolic or diastolic B
0 % dpeicéntile). This was more common in obese
children, from 17.8% to 27.5% depending on the meth
used to define obesity.

Greece

Kollias, 2011

9 years

Cardiemetabolic health

Metabolic syndrome

Overweight/obese children compared with normal
weightchildren had significantly higher BP, lower high
density lipoprotein cholesterol (HBL), and higher
triglyceride levels.

Greece

Moschonis, 2012

9-13 years

Cardiemetabolic health

Iron levels

Percentage body fat and visceral fat mass were positiy
associated with iron deficiency in both sexes. These
Fada20AFdA2ya YAIAKE 068 Rdz
induced by excess adiposity.

Greece

Mazaraki, 2011

12-17 years

Cardiemetabolic health

Metabolic syndrome

There was a significant negatikaationship between
BMI and albumin to creatinine ratio (ACR, an indicator
risk of diabetes and hypertension) as well as between
waist circumference and ACR.

Greece

Angelopoulos,
2009

5th grade

Cardiometabolic health

Blood pressure

Interventionstudy: favourable effects were observed in
the intervention group for both diastolic and systolic BF
which was attributed to the reduction observed in BMI
values.

Greece

Hatzis, 2012

4-7 years, WC >
90th percentile

Cardiemetabolic health

Metabolicsyndrome

77% of children in the sample had an increment in at
least one risk factor for atherogenesis. The factors wit
the highest prevalence were overweight (18.1%) and
obesity (9.9%) followed by hyperlipidemia (about 15%
and hypertension (7.7%).

Greece

Kollias, 2009

12-17 years

Cardiemetabolic health

Blood pressure

In multiple regression, BMI predicted high systolic BP i
both boys and girls. Prevalence of high BP in 2007 wa:
higher than in 2004 (and OW/OB higher but not
significantly so).

Greece

Xekouki, 2007

5-19 years, all
obese

Cardiemetabolic health

Diabetes/Glucose profile

Prevalence of impaired glucose tolerance in this samp
of obese children and adolescents was 14.5%.




Country

First author, year

Age group/Sample

Health
impacts

Other
impacts

Area

Subarea

Key findings

Greece

Kollias, 2013

8-18 years

Cardiemetabolichealth

Metabolic syndrome

Central obesity (WC) and systolic BP were independe
associated, although modestly, with carotid intimeedia
thickness (CIMT) values (a marker of cardiovascular
disease risk).

Greece

Mirkopoulou,
2010

17 years

Cardiemetabolic health

Metabolic syndrome

Central obesity increased the chances of impaired fast
glucose eighfold and doubled the prevalence of
dyslipidemia and elevated serum cholesterol.

Greece

Manios, 2004

Mean age 11.5
years

Cardiemetabolic health

Metabolic syndrome

Overweight and obese children had higher levels of
plasma triglycerides (TG) and total cholesterol to HDL
cholesterol (TC/HDC) ratio and lower levels of HIGL
and physical fithess compared to their norrveight
peers. Risk factors were stronger in males than female

Greece

Papandreou ,
2012

8-15 years, all
obese

Cardiometabolic health

Liver abnormalities

Fatty liver was found in 42.6% of this sample of obese
children; BMI and WC were significantly higherong
children with severe nowlcoholic fatty liver disease
(NAFLD).

Greece

Sakka, 2015

6-12 years

Cardiemetabolic health

Metabolic syndrome

Plasma L{PLA2 levels were significantly higher in obes|
children compared with normakeight ones. LfPLA2
concentrations were significantly correlated with the BN
zscore. All obese childrenhad-tp[ ! H f S@St
ng/mL, which predicts atherosclerssand a high
thromboembolic risk in adults. The positive correlation
Lp-PLA2 with BMI suggests that-PhA2 might be the link
between obesity and increased cardiovascular risk.

Greece

Papandreou,
2008

9-14 years, all
obese

Cardiemetabolic health

Liver abnormalities

41.8% of children had fatty liver (FL). Severe hepatic
steaosis was significantly associated with higher BMI.
Insulin resistance was also higher in the group with FL
(85%) than without FL (65%).

Greece

Manios, 2007

10-12 years

Cardiemetabolic health

Diabetes/Glucose profile

Insulin resistance (IR) wasl8 times higher in obese
compared to healthy weight children and IR indices we
significantly correlated with BMI and WC. In a multiple
regression with HOMAR as the outcomesignificant

predictors were sex, simple carbohydrate intake and W
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First author, year

Age group/Sample

Health
impacts

Other
impacts

Area

Subarea

Key findings

Greece

Papadopoulou
Alataki, 2004

6-14 years

Cardiometabolic health

Metabolic syndrome

BMI was positively correlated with age, blood pressure
(systolic as well as diastolic), TG,{DIALT, positive
family history and negatively correlated with HDland
Apo; i.e. childhood adiposity was associated with the
traditional components of metabi syndrome in
adulthood.

Greece

Lydakis, 2012

12 years

Cardiometabolic health

Metabolic syndrome

Obesity and adherence to the Mediterranean diet were
independently related to indices of arterial stiffness.

Greece

Manios, 2013

9-13 years

Cardiemetabolic health

Iron levels

Odds ratios for iron deficiency and iron deficiency
anaemia were 2.46 and 3.13 in obese boys and 2.05 a
3.28 in obese girls relative to healthy weight children.

Greece

Sakou, 2015

Unknown

Cardiometabolic health

Metabolic syndrome

Obesity was associated with insulin resistance (IR;
adjusted OR=3.19). IR steadily predicted low HDL

(adjusted OR=5.75), hypertriglyceridemia (adjusted
OR=10.28), and systolic hypertension.

Greece

Spathopoulos,
2009

6-11 years

Pulmonary/Aerobic

Pulmonary/Aerobic

Lung function was significantly poorer in overweight ar
obese compared with healthy weight children after
adjusting for gender, age and height. BMI remained an
independent risk factor for reduced lung function,
asthma ad atopy (asthma in girls only).

Greece

Koroni, 2009

10-11 years

Psychological/Emotional

Psychological/Emotional

Picture ranking exercise confirms high level of stigma
associated with overweight and obesity in both healthy,
weight and overweight/obesehildren.

Greece

Trikaliotis, 2011

3-5.5 years

Dental health

Dental health

Overweight Greek prechool children were at a
significantly higher risk of dental caries (mean of 1.88
caries in overweight compared with 0.74 caries in heal
weight).

Greece

Vassiloudis, 2014

10-12 years

Academic

Academic

In a multiple linear regression, academic performance
rated by teachers) was significantly associated with BN
dietary quality, TV viewing, sleep, physical activity,
parents' educationmother's ethnicity and family
income.




Country

First author, year

Age group/Sample

Health
impacts

Other
impacts

Area

Subarea

Key findings

Greece

Pervanidou, 2013

Mean age 11.2
years (110 obese,
31 healthy weight)

Psychological/Emotional

Psychological/Emotional

Obese children were 3.1 and 2.3 times more likely to
report state and trait anxietyrespectively, and 3.6 times|
more likely to report depressive symptoms than health
weight children of the same age group.

Greece

Magkos, 2005

Mean age 12.1
years

Cardiemetabolic health

Metabolic syndrome

19822002, Crete: The prevalence of overweightd
obesity has risen by 63 and 202%, respectively. The 2
sample had 3.6% higher total cholesterol, 24.9% lower|
high-density lipoproteincholesterol (HDIC), 25.3%
higher lowdensity lipoproteincholesterol (LDIC), 19.4%
higher triacylglycerol, 36.6%gher TC/HDL ratio, and
60.3% higher LBC/HDLC ratio compared with the 1982
sample. Results are indicative of a largely deteriorated
CVD risk profile in Cretan children since 1982.

Ireland

Carolan, 2014

Unknown age, 29
obese and 20 non
obese

Cardiemetabolic health

Metabolic syndrome

Relative to normaiveight children, obese children
showed changes in immune cell frequency, inflammatd
environment, and regulation of metabolic gene
expression. These changes have been causally linked
the on=t of metabolic disease in adulthood and sugge
the future trajectory of obese children to the
development of type 2 diabetes and premature
cardiovascular disease.

Ireland

Finucane, 2008a

2-18 years, 93%
obese

Cardiemetabolic health

Blood pressure

51% of boys and 49% of girls had systolic BP in

hypertensive rangex95th percentile for age, sex and
height). Results also showed a clear and continuous
increase in systolic BP with increasing BMI, particularly
boys.

Ireland

Finucane, 2008b

Mean age 15.5
years, all obese

Cardiometabolic health

Metabolic syndrome

Within this obese sample, there were significant
associations between the degree of obesity, insulin
sensitivity and markers of liver steatosis.

Ireland

O'Malley, 2012

Mean agel2.2
years, all obese

Musculoskeletal/Motor

Musculoskeletal/Motor

Moderate negative correlations were found between
body composition and range of motion, flexibility, and
strength. Genu valgum deformity was moderately
positively correlated to body ass index.
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Other

Country | First author, year | Age group/Sample impacts | impacts Area Subarea Key findings
Musculoskeletal impairments (MSKI) were present in
89.9% of children, 51% reported pain, 45% had a
, 3-18 years, all radiological scan for MSKI, 69% had been referred to
Ireland O'Malley, 2015a obese X Musculoskeletal/Motor Musculaskeletal/Motor ANIK2 LI SRAOA FyR osm: 02
gait and function were observed in 19% and 9.6%
respectively.
3.18 vears. all Balance impairment (Bl) was observed in 80.2% of the|
Ireland O'Malley, 2015b y ’ X Musculoskeletal/Motor Musculaskeletal/Motor group, and 87.2% of parents and 72.3% of children
obese . ; . . : )
perceived that the child had an impairegdality of life.
Selfperceptions relating to popularity and physical
appearance were significantly negatively related to-sel
Ireland Layte, 2011 9 years X Psychological/Emotional | Psychological/Emotional | perceptions of weight. The perception @ferweight was
also significantly associated higher levels of emotional
and behavioural problems.
Italy Turconi, 2007 Mean age 15.4 X Cardieometabolic health | Blood pressure - @ L o ba daAdyAauobydte Fda
years diasystolic BP.
Mean age 15.4 There were significant positive correlations between B
Italy Turconi, 2006 g ' X Cardieometabolic health | Blood pressure and blood pressure (diastolic and systolic) in males an
years v
females (r = 0.21 to 0.36)
Tg/HDLC ratio discriminated better than neiHDI-C
children with cardiemetabolic risk factors (CMRFs) or
preclinical signs of liver steatosis, and increased caroti
o 5-18years, 78% . . . intima-media thickness (®IT) and concentric left
Italy DiBonito, 2015 obese X Cardiemetabolic health | Metabolic syndrome ventricular hypertrophy (CLVH). Also, higher BMI and
were associated with significantly higher nbiD1-C and
Td/HDLC ratio, even within this supopulation of OW
and OB children and adolescents.
e e e o e
Italy Capizzi, 2011 years, referred to X Cardiometabolic health Metabolic syndrome p ’ 9 y

nutrition centre

with all three. Study proposes wrist circumference as g
alternative anthropomorphic measure.




Country

First author, year

Age group/Sample

Health
impacts

Other
impacts

Area

Subarea

Key findings

Italy

Caserta, 2010

11-13 years

Cardiemetabolic health

Metabolic syndrome

The study demonstrates the association between
overweight and obesity and cardi@scular disease
(CVD) risk factors. Subjects with loverels of HDL and
higher levels of triglycerides, insulin, and CRP plasma
were observed more frequently among overweight and
obese subjects than nonoverweight. At multivariate
analysis, HDL cholesterol, insulin, and CRP were
associated with overweight armbesity in girls, whereas
in boys, insulin and CRP were associated with overwe
and obesity, and LDL cholesterol with obesity. The
association between overweight or obesity and increag
CIMT was present in girls and was close to statistical
significane in obese boys (p = 0.07).

Italy

Valerio, 2013

5-18 years,
referred to obesity
treatment

Cardiemetabolic health

Metabolic syndrome

A range of cardiometabolic risk factors was examined.
Results show that 334% of the overweight and obese
sample had no risk factor, 380% had one risk factor, 20
24% had two risk factors, and/% had three or more.

Italy

Invitti, 2005

Attendees of
obesity clinic 1979
2002

Cardiometabolic health

Metabolic syndrome

Over the 24 year period studied, the degree of obesity
has increased among attendees of the obesity clinic,
glucose intolerance has decreased, traditional cardio
vascular risk factoprofiles have improved, but nen
traditional cardievascular risk profiles (CRP and uric
acids) have worsened.

Italy

Barba, 2006

6-11 years,
southern ltaly

Cardiometabolic health

Blood pressure

BMI and WC were independently associated with systq
BP, after adjusting for parental education and children’
levels of physical activity.

Italy

Brufani, 2010

3-18 years, all
obese

Cardiemetabolic health

Diabetes/Glucose profile

Glucose metabolism abnormalities were present in 12.
of this obesesample. Impaired glucose tolerance (IGT)
was the most frequent alteration (11.2%), with a highe
prevalence in adolescents than in children (14.8 vs.
4.1%).
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First author, year

Age group/Sample

Health
impacts

Other
impacts

Area

Subarea

Key findings

Italy

Calcaterra, 2008

Mean age 11.2
years

Cardiometabolic health

Metabolic syndrome

Theprevalence of metabolic syndrome (i.e. three or
more of BMI > 97th percentile, triglyceride levels > 95t
percentile, high density lipoprotein (HDL) cholesterol
level < 5th percentile, systolic or diastolic blood pressu|
> 95th percentile, and impairedugiose tolerance) was
0.0% in normal and overweight children, 12.0% in
moderately obese and 31.1% in severely obese childrg

Italy

Invitti, 2003

6-18 years, all
obese

Cardiemetabolic health

Metabolic syndrome

The prevalence of glucose intoleraneas 4.5%. Insulin
resistance, impaired insulin secretion, and diastolic BP
6SNBE ar3ayAaUlOlyidte yR AY
postload glucose values. The degree of obesity did not
relate to insulin resistance but was independently
O2NNBft I (i SR abykpiidtéins Augictadidyanid G
systolic BP.

Italy

Bruno, 2010

0-14 years

Cardiemetabolic health

Diabetes/Glucose profile

Diabetes registry, 1992003: The incidence rate was
MH®HC LISNI manInnn LISNEZ2Y
boys (13.13 than igirls (11.35). Large geographic
variations were present. Incidence rates increased
linearly by 15, 27, 35, and 40% across four successive
birth cohorts studied. Note that this trend is not
empirically linked with trends in prevalence of
overweight or obsity in the article.

Italy

lanuzzi, 2004

6-14 years, 100
obese and 47
healthy weight

Cardiometabolic health

Metabolic syndrome

Obese children had significantly higher BP and plasms
concentrations of tryglycerides, cholesterol, glucose,
insulin, HOMAand Greactive protein than healthy
weight children. CIMT was also significantly higher in
obese children.

Italy

Corbo, 2008

6-7 years

Pulmonary/Aerobic

Pulmonary/Aerobic

7.9% of all children reported current wheezing and 6.7
reported current asthmaElevated BMI (comparing
highest quintile to others) was significantly associated
with both current wheeze (adjusted odds ratio=1.47) a
current asthma (adjusted odds ratio=1.61).




. Health Other —
Country | First author, year | Age group/Sample impacts | impacts Area Subarea Key findings
Four different methods were used to define OW and
provided different estimates of OW prevalence (from
. . . . 17.0 to 38.6%). The percentage of high BP subjects w
Italy Genovesi, 2005 | 6-11 years X Cardiemetabolic health | Blood pressure significantly higher in OW than in norraight children
regardless of the method used for thefd®tion of the
weight class.
Ferreira 12-15 vears. all Higher BMI was associated with lower sahcept and
Portugal . Y ' X Psychological/Emotional | Psychological/Emotional | the experience of being bullied further undermined self
Felgueiras, 2011 | obese
concept.
yeeae:g %%ehlezélgt)hy CIMT was positively associated with BMI increase in
Portugal | Leite, 2012 weight, 50 X Cardiometabolic health | Arterial thickness gdolescents, even in moderately oyerwelght ranges,
. independent of age, gender, systolic blood pressure ar
overweight, 50 S .
plasma lipid concentrations.
obese
Children were classified as healthy, with diabetes,
asthma, epilepsy, and obesity. Children with obesity al
Portugal | Moreira. 2013 8-18 years, parent x Psychological/Emotional,| Psychological/Emotional,| epilepsy reported the lowest quality of life and highest
9 ' child dyads Quality of life Quality of life levels d psychological problems, and parents of obese
children reported the lowest quality of life, of the group
studied.
Mean age 13.2 Both direct and indirect measures of adipositgre
Portugal | Teixera, 2001 ears 9 ’ X Cardiemetabolic health | Metabolic syndrome associated with serum cardiovascular risk factors in bg
y and girls.
Presence of metabolic syndrome (MS), i.e. three or mq
Portugal | Pedrosa, 2010 7-9 years X Cardiemetabolic health | Metabolic syndrome of abdominal o_besny, h'gh fastmgglycerl_des_,_ low HDL,
high BP, and high fasting glucose was significantly
associated with higher BMI.
Motor co-ordination was inversely associated with BMI
The strengthof the association increased during
Portugal | Lopes, 2011 6-14 years X Musculaskeletal/Motor Musculaskeletal/Motor childhood but decreased into early adolescence.
Regardless of age, OW and OB children had significan
lower motor coeordination than HW children.
Portugal | Ribeiro, 2003 8-16 years, all at X Cardiometabolic health Blood pressure {eauztAO IyR RAF&U2TAO0

risk of obesity

and positively related to BMI.
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First author, year

Age group/Sample

Health
impacts

Other
impacts

Area

Subarea

Key findings

Romania

Morea, 2013

2-19 years

Cardiometabolic health

Metabolic syndrome

Prevalence of metabolic syndrome (3 or more of 5
criteria present based on IDF criteria for adults) was
higher in obese children than in overweight and health
weight children (1.2% of healthy weight, 16.3% OW,
18.3% OB). There were no significant differences of M
prevalence between sexes or age groups

Romania

Dumbrava, 2012

9-18 years, all
oeverweight/obese

Cardiometabolic health

Diabetes/Glucose profile

41.4% had prediabetes (PE)igher in OB (50.7%) than
OW (10.0%) and higher in pteens than adolescents
(44.8% vs 34.5%).

Romania

Pelin, 2012

7-18 years, all
obese

Cardiemetabolic health

Metabolic syndrome

Metabolic syndrome (2009 IDF criteria) was present in
55.8% of the 120 obese children (3 or more of 5 risk
factors), and between 72% and 100% had any one of
these five.

Romania

Serban2015

0-17 years

Cardiemetabolic health

Diabetes/Glucose profile

Paediatric diabetes registry and medical centre record
19962005: A total of 3196 new cases, aged below 18
years, were found by both the sources. There were
significant differencebetween the groups (p=0.012), th
mean incidence being highest in the age grougl20
years (9.6/100,000/year, 95% G10.1) and lowest in
children aged from 0 to 4 years (4.8/100,000/year, 959
Cl 4.45.3). Boys were slightly more frequently affected
than girls (p=0.038). The age and gender adjusted
incidence of type 1 diabetes mellitus increased
significantly (p<0.001) from 6.2/100,000/year (95% CI
5.5-6.9) in 2002 to 9.3/100,000/year (95% CI-8%3) in
2011. The raise in incidence was noticed in &l gipups
except for 1517 years. Note that this trend is not
empirically linked with trends in prevalence of
overweight or obesity in the article.

Romania

AnaMaria, 2015

Mean age 9.1 yearg

Dental health

Dental health

Higher incidence of caries wassociated with
underweight, rather than overweight children.

Romania

Casariu, 2011

6-12 years, 50
obese and 50
healthy weight

Cardiemetabolic health

Metabolic syndrome

Obese children and adolescents had enhanced
concentrations of all markers @fture cardiovascular
disease, and an increased CIMT, in agreement with th
degree of obesity. IMT was more strongly associated
WC than BMI.




. Health Other —
Country | First author, year | Age group/Sample impacts | impacts Area Subarea Key findings
10-16 years, 30 Int_erV(_antlon study examining effec_ts of an om_eigé_e\_tty
. . . . acid diet. Before treatment, OB children had significan
Romania| Popescu, 2013 obese and 30 X Cardiometabolic health Metabolicsyndrome ) . . S )
. higher values on a range of biomarkers including insuli
healthy weight . -
resistance, glucose and blood lipids.
Biomarkers of an increased risk of adverse CV outcom
Mean agel3.5 were significantly altered in obese children and
Romania| Gherlan, 2012 years, 38 obese, 24 X Cardiometabolic health Metabolic syndrome adolescents compared with the healthy weight group
healthy weight (plasmatic levels of HEtholesterol, triglycerides and
insulinresistance biomarkers).
29% had metabolic syndrome and one or more risk
factors was present in all children. Girls had a higher
Romania| Valean, 2010 1016 years, all X Cardiemetabolic health | Metabolic syndrome average numbe_r of risk factors than boys. Beside
overweight/obese abdominalobesity, the most prevalent features of the
metabolic syndrome were high blood pressure and low
HDL cholesterol.
37.4% exhibited one MS diagnosis criterion, 27.6%hagd
two, 20.9% combined three criteria, and 8.36% had foy
Mean age 13.0 or five of the criteria. The most common cardiometabo
Romania| Chesaru, 2013 years, all X Cardiemetabolic health | Metabolic syndrome risk factors were abdominal obesity (75.5%) and high
overweight/obese blood pressure (41.1%), followed byddiDLEcholesterol
(35%), increased fasting blood glucose (23.3%) and
hypertriglyceridemia (17.8%).
.| ChiritaEmandi, . . 21.1% of obese, 12.8% of overweight, and 7.1% of
Romania 2013 7-18 years X Cardiemetabolic health | Blood pressure healthy weight childremresented hypertension
. ) 5-18 years, all . . . . . -
Romania| Brumariu, 2007 obese X Cardiometabolic health Metabolic syndrome Metabolic syndrome was present in 52% of participant
Not stated; all 57% obese, with obesity more prevalent in boys. Insuli
Romanial Marainean. 2010 children admitted x x Cardiometabolic health; | Diabetes/Glucose profile;| resistance was present in 46% of teenagers and 32%
9 ' to a paediatric Psychological/Emotional | Psychological/Emotional | children. All obese teenagers hddpression, social
hospital20042009 isolation and low performance in school.
Mean age 13.1
years, all obese, . . ) .
Romania| Mihai, 2011 inpatient X Cardiometabolic health Diabetes/Glucose profile Patients with abnormal blood glucose profiles fagher

metabolic/nutrition

unit

BMI than children with normal glucose profiles.
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Health
impacts

Other
impacts
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Subarea

Key findings

Slovenia

Matejek, 2014

Mean age 7.3 yearg

Musculaskeletal/Motor;
Pulmonary/Aerobic

Musculaskeletal/Motor;
Pulmonary/Aerobic

Differences in all physical fitness tests administered
(explosivepower, balance, coordination, speed and
endurance) between neoverweight, overweight and
obese children were statistically significant, with poore:
fitness in the obese group.

Slovenia

Leskosek, 2007

7-18 years

Musculaskeletal/Motor;
Pulmonary/Aerobic

Musculaskeletal/Motor;
Pulmonary/Aerobic

The performance in almost all the fitness tests measur
in the present study was substantially hindered by
obesity¢ regardless of the age or sex of the children. T
greatest influence of obesjitwas found in tests requiring|
movement of the whole body.

Slovenia

Mocnik, 2015

14-20 years, 50
healthy, 31
hypertensive, 85
ow/OB

Cardiemetabolic health

Arterial thickness

In overweight and hypertensive children and adolesce
PWV (pulse wave velocity) positively correlated with B
and CMAP (central mean arterial pressure), indicating
association between less compliant arteries and
childhood obesity and hypertension.




CHAPTER 4: EVIDENCE: ADULT IMPACTS OF CHILDHOOD
OVERWEIGHT AND OBESITY

4.1. Introduction

McCathy et al. (2016b) conductedsystematic review athe internationalliterature ofthe effects

of childhood overweight and obesity on risk of adult overweight and obesity and risk of chronic
disease, disability, reduced quality of life and mortality in adult life. This section summarises the
findings of their review. No local materials from JANPAigigeints covering this topic were

retrieved, so the evidence concerning impacts of child overweight/obesity in adulthood is based on
the international review only.

McCarthy et al. (2016b) note that the extent to which childhood overweight or obesity bates

to adult morbidities and other outcomes is difficult to establish for two main reasons. First, there is a
shortage of longitudinal data to study the effects of childhood obesity on adutt@didities.

Second, methodologically, it is difficult totdemine whether childhood BMI status is a risk factor
independent of adult BMI status.

McCarthy et al. (2016b) conducted their search in three strands:

1. During NovembebDecember 2015 database searches in PubMed, EMBASE and CINAHL were
conducted.

2. The datdase search was supplemented by a search for grey literature in Google Scholar in
December 2015.

3. Based on the advice of the national steering committesubsequent searching was
conducted for longitudinal studies which examined the link between childizidtand
adult outcomes which weraot reported in the 13 review articles. This was done to include
as many relevant conditions as possible.

In all, 366 articles were retrieved from the database search after removal of duplicates. Of these, 18
full texts were retrieved and 12 were deemed eligible. One additional review was retrieved from
reference checking and 15 further sources (individual studies rather than reviews) were identified
for inclusion to cover additional comorhiies/impacts as noted above.

Of the 13 reviews identified, 12 were conducted systematically, and three also included -a meta
analysisA majority of these reviews were based mainly on longitudinal studies and measured BMI.
However, the type of effect estimates reported varied acrosslists (relative risks, hazard ratios and
odds ratios) and also whether the effect estimates in adulthood were based on 1Sinitr 1

increase in BMI, BMtstore quartiles or BMI categories of overweight and obAsdescription of

the details (including min conclusions) of each of these 13 publications is shoureiAppendix2
(Table A11).

s Membership of the steering committee for treafefood/JANPA WP4 studies is showithia Contributors section at the
beginning of this document
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Fifteen additional studies, all primary analyses, were also included in this review. Publication dates
ranged from 1992015. All studies except one were based ogdamationally representative
longitudinal surveys. Main findings of each of these studies are shovine iygpendix2 (Table A12).

McCarthy et al. (2016b) extracted the best estimates of effects for each of the conditions and
outcomes covered in their régaw (i.e. giving preference to pooled effect estimates on the basis of
meta-analyses, if available; if not, the most recent effect estimates from studies with larger sample
sizes). These are shown hetAppendix2 (Table A13).

A summary of each of the as considered in these sources, as discussed by McCarthy et al.
(2016b), follows.

4.2. Child or adolescent overweight and obesity and adult morbidities

4.2.1. Type 2 diabetes
The evidence strongly supports a link between childhood overweight/obesity sikdfrtype 2
diabetes in adulthood in both sexes.

In the systematic review and metmalysis by Llewellyn et al. (201&ftistically significant positive
relationships between childhood obesity and adult diabetes were found among children aged 6

years ad under (pooled OR per SD of BMI 1.23), agid Years (pooled OR per SD of BMI 1.78)

and aged 12 and over (pooled OR per SD of BMI 1.70). The systematic review by Juonala et al. (2011)
reported a significant pooled relative risk of 5.4 (adjusted for, age, height, length of followp

and cohort) comparing individuals who were consistently overweight or obese from childhood to
adulthood on the basis of IOTF qudints to those with normal BMI. In 9 of 10 studies identified in

the review by Park et al2012) a significantly increased risk of type 2 diabetes was found (with odds
ratios per one SD increase in BMI ranging from 1.22 to 2.04 in these nine studies).

4.2.2. Coronary heart disease (CHD) and ischaemic heart disease (IHD)

There is some evidender a link between childhood overweight/obesity and CHD in adulthood,
though the evidence is not as consistent as that for type 2 diabetes, and the results suggest that
higher BMI in later childhood rather than early childhood poses a greater risk.

Llewelyn et al. (2016) reported that childhood BMI was significantly associated with CHD among
children aged 12 years and over (pooled OR per SD of BMI 1.30) and among childrei hgedrs
(pooled OR per SD of BMI 1.14), but there was no statisticalljicégriassociation between

childhood obesity and CHD among children aged 6 years and under (pooled OR per SD BMI = 0.97).
Of 15 studies identified by Park et al. (2012), 10 reported a significant relationship. Statistically
significant hazard ratios summsed in Park et al. ranged from 1.53 for the association between CHD
mortality and high BMI to 5.43 for the association between incident CHD and high BMI. A review by
Owen et al. (2009) found no association between BMI in children agegears and late€HD risk

(on the basis of three studies), but reported a significant positive association between BMI at ages 7
18 years and later CHD risk (on the basis of seven studies; pooled RR = 1.09).

Regarding IHD, there is evidence for a weak positive associatareen childhood BMI and risk of
IHD in adulthood, but this evidence is based on one study discussed in Lawlor et al. (2006). The
study, however, was of high quality and drew on data from three UK cohort samples. Findings
indicated a pooled hazard ratfor IHD per 1 SD of BMI of 1.09, adjusting for family social class.






