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CONVENTIONS AND DEFINITIONS    

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

Adulthood age categories for 
reporting 
 

Age categories for adults that are used in the and table of model 
outputs: 

¶ 18 ς 24 years 

¶ 25 years ς 74 years 

¶ 75+ years  

Adult Healthy Weight (HW) муΦр Җ BMI < 25.0 

Adult obesity (OB)1 Defined by WHO cut-ƻŦŦ Ǉƻƛƴǘ όолΦл Җ .aLύ  

Adult Overweight (OW) нрΦл Җ .aL ғ олΦл 

Advanced study  A more involved participation in WP4  

Adult Underweight  (UW)  BMI < 18.52 

Basic study  A less involved participation in WP4  

Body Mass Index (BMI)  
 

Three BMI categories will be used throughout the lifecourse: 

¶ Healthy weight (HW) 

¶ Overweight (OW) 

¶ Obese  (OB) 
 

Bottom-up methods Methods used to estimate impact-related and cost-related model 
inputs and outputs that are based on analysis of disease and 
healthcare data in cross-sectional studies or longitudinal studies 
that also include BMI data 

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

Childhood age categories for 
reporting 
 

Age categories for children that are used in the tables of model 
outputs: 

¶ Younger children: 0 ς 6 years 

¶ Older children: 7 -11 years 

¶ Adolescents: 12 ς 17 years 
 

Childhood obesity .ŀǎŜǎ ƻƴ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ .aL ŀǘ ŀƎŜ мт ȅŜŀǊǎ ŀǎ ǘƘŜȅ ŜƴǘŜǊ ǘƘŜƛǊ ƭŀǎǘ 
year of childhood (using IOTF cut-off points).  

Cohort simulation model A simulation model that takes an initial cohort (representative of 
the population at the time), ages them and simulates their 
experiences throughout their lives. No additional entries or exits 
from the cohort (except by death of existing cohort members) are 

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

¶ Obesity category I (OB-LύΥ олΦл Җ.aL ғ орΦлύ 

¶ Obesity category II (OB-LLύΥ орΦл Җ .aL ғ плΦлύ 

¶ Obesity category III (OB-LLLύΥ плΦύ Җ .aL 

2 Underweight individuals are included in the Healthy Weight (HW) category  



allowed. A broad approach to burden of disease and cost of illness 
studies; their primary interest is in the current and future 
experiences of the initial cohort and not the whole population 
living in any future year.   

Current year  2016 

Current value Cost expressed in 2016 euros 

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 costs (because 
people tend to devalue future disease and disability and costs 
compared to present) is considered to be best practice.  

Effect metric 
 

Describes the effect of a reduction in current childhood obesity 
rates on an excess metric 

Excess metric 
 

Describes an excess in some impact-cost indicator (e.g. direct 
healthcare costs) that can be associated with current childhood 
obesity.  

Friction-cost approach An alternative approach for estimating value of productivity losses 
(see Human-capital l approach)  

Human-capital approach  The approach adopted for estimating value of losses (see Friction-
Loss approach) 

Impact-cost indicators Model outputs that capture the impacts and costs that are incur as 
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) 

Population simulation model Population simulation models allow new cohort members to be 
added or subtracted from the cohort, and between individual 
variation to be modelled. Their primary interest is in the 
experineces ς impacts and costs ς of the total population (current 
or future). 

IOTF cut-off points  
 

IOTF (now called World Obesity Federation) cut-off points will be 
used to categorise childhood BMI. They apply to 2ς17 year olds 
ŀƴŘ ƳŀǇ ǘƻ ²IhΩǎ ŀŘǳƭǘ .aL Ŏǳǘ-off points  

Lifetime BMI trajectory  [ƛŦŜǘƛƳŜ ǘǊŀƧŜŎǘƻǊȅ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŀƴƴǳŀƭ .aL ǾŀƭǳŜǎ ǘƘǊƻǳƎƘƻǳǘ 
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 overweight 
or obese (Jonoula et al) 

Obesity-related impacts  
 

Two types of consequences of childhood obesity and overweight 
are considered:  

¶ Health impacts (diseases, disability and death)  

¶ Societal impacts (adult productivity losses and lifetime 
income loss) 

per case 
 

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

Population Attributable 
Fraction (PAF)  

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

Population simulation model 
 

A simulation model that takes an initial cohort (representative of 
the population at the time), ages its members and simulates their 
experiences throughout their lives. Additional entries (births and 
immigration) and exits (emigration) are allowed to join as the 
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cohort ages so that the boosted cohort remains representative of 
the whole population living in any future years. A broad approach 
to burden of disease and cost of illness studies; the primary 
interest here is in the current and future experiences of the whole 
population.  

Presenteeism Not covered in the modelling. Reduced productivity while 
attending work associated with obesity-related disease or 
disability.  

Private costs Costs incurred privately by patients and their families and not by 
the health and social care system 

Relative Risk (RR)  Also Odds Ratio (OR) 

Sensitivity analysis  
 

To represent the uncertainties inherent in data and modelling 
assumptions  

Societal costs  A type of indirect cost. These are the other resources that society 
and its citizens and communities forego as a result of a health 
condition   

Societal economic perspective 
 

Includes impacts experienced and cost incurred by society and its 
communities  

Start-year First year of the simulation (2016) 

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

¶ The virtual individuals (virtual cohort) are sampled from a 
theoretical population that has a pre-specified population 
distribution. At least asymptotically, the sample and the 
population of interest have the same distribution  

¶ Transition probabilities and other model inputs are 
random variables unknown and sampled from pre-
assigned distributions  

Top-down methods Methods used to estimate impact-related and cost-related model 
inputs and outputs that are based on the application of Population 
Attributable Fractions (PAFs) to national disease and healthcare 
data  

Years of Potential Life Lost 
(YPLL)  

¸ŜŀǊǎ ƻŦ ƭƛŦŜ ƭƻǎǘ ǳǇ ǘƻ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ national life expectancy in 
their birth year   

zBMI scores Because cut-off points for overweight and obesity vary with age, 
gender-specific standardised z-score cut-off points will be used to 
define BMI status at different ages. 
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SUMMARIES 
 



SUMMARY: EVIDENCE 

Background  
 

The Evidence Paper covers prevalence, health and societal impacts, healthcare and societal costs, 

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 the JANPA WP4 Lead Team, the Irish National Team 

supported by significant additional funding from the safefood and the National Teams in the JANPA 

WP4 countries.  

Prevalence of child overweight and obesity  
 

127 publications on the prevalence of child overweight and obesity came from the JANPA WP4 

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

ΨƭƻŎŀƭΩ ƳŀǘŜǊƛŀƭǎ ŎƻƳǇƭŜƳŜƴǘ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǊŜǾƛŜǿ ōȅ ǇǊƻǾƛŘƛƴƎ ƴŀtional contexts in which to 

consider the international evidence. They also highlight some gaps in information in these countries. 

 

Prevalence and inequalities 

¶ The most commonly used measure of overweight/obesity is body mass index (BMI). Various 

cut-points for the classification of children BMI are in use; in recent years, the most widely-

used system in Europe is that of the International Obesity Task Force (IOTF). 

¶ Round 2 of the Childhood Obesity Surveillance Initiative (COSI), conducted in 2009-2010, 

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 aged 8 years of age (IOTF 

cut-points) for 13 countries, five of which take part in JANPA (Wijnhoven et al., 2014a). 

¶ In 2013, the prevalence of overweight and obesity among children aged 2 to 19 years (IOTF 

cut-points) was higher in Western Europe (including Mediterranean 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). 

¶ Studies on inequalities in the prevalence of childhood overweight and obesity have generally 

found inverse associations between measures of socio-economic status and prevalence: 

o  The most consistent associations are found with parental education (Shrewsbury & 

Wardle, 2008).  

o Children born outside the country under study tend to have a higher prevalence of 

overweight and obesity, but the relationship between immigrant status and 

overweight/obesity varies (Labree et al., 2011).  

o Various other characteristics, some of which are confounded with socio-economic 

status (SES), are consistently associated with overweight and obesity: these include 

parental BMI, dietary intake, and physical activity. 

Trends  

¶ The trends in overweight and obesity are mixed, but the overall picture is that, following a 

rapid escalation during the 1990s, prevalence may be slowing down or stabilising since the 
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early- to mid-2000s. However, there is no consistent or long-term evidence that prevalence 

in children is decreasing (Rokholm et al., 2010). 

¶ Trends in the prevalence of childhood overweight and obesity should be interpreted 

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  

¶ The main gaps in information relate to: 

o The lack of standardised surveillance of BMI in pre-school children and adolescents  

o The lack of data on waist circumference 

o Difficulties in establishing trends over time with respect to socio-economic sub-

groups and individuals of different ethnic and migrant status. 

Child i mpacts of childhood overweight and obesity  
 

Evidence for child impacts of childhood overweight and obesity in adulthood comes from an 

international review conducted by Queally et al. (2016). The review summarises 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 

WP4 countries also submitted 81 sources of local evidence on this topic. 

Underdeveloped evidence base 

¶ In the 18 review papers, it was very common for authors to cite the following challenges and 

limitations: 

o There is a lack of high-quality longitudinal data, which hampers the establishment of 

cause-effect relationships, particularly for conditions such as asthma and 

depression. 

o ¢ƘŜǊŜ ŀǊŜ ƭŀǊƎŜ ŘƛŦŦŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƛƴŘƛǾƛŘǳŀƭ ǎǘǳŘƛŜǎ ƛƴ ǘŜǊƳǎ ƻŦ Ƙƻǿ ŎƘƛƭŘǊŜƴΩǎ 

weight status has been classified. 

o There is large variation in the extent to which studies controlled for confounders 

such as socio-economic status. 

o There are inconsistencies in the extent to which differences by gender are 

examined. 

o There is a lack of evidence and data on differences among ethnic/ racial groups. 

¶ There are some gaps in the 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, particularly non-medical 

impacts, longitudinally. 

Range of impacts  

¶ Internationally, the bulk of studies that examine the impact of child/adolescent 

overweight/obesity have focused on cardio-metabolic risk factors, psychological ill-health 

and reduced quality of life (Pulgarón, 2013; Sanders et al., 2015). 



¶ A large majority ς over 90% ς ƻŦ ǘƘŜ ум ΨƭƻŎŀƭΩ ǎƻǳǊŎŜǎ ǊŜǘǊƛŜǾŜŘ ŦǊƻƳ ǘƘŜ W!bt! ²tп 

countries examined health impacts of overweight and obesity in childhood, while only about 

10% considered other societal impacts. 

 

Cardio-metabolic conditions 

¶ There is strong and consistent evidence for increased cardio-metabolic risk among children 

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

(Friedemann et al., 2012), the mean values of diasystolic, systolic and ambulatory BP, total, 

HDL and LDL cholesterol and triglycerides, and fasting glucose, fasting insulin and HOMA-IR, 

and CIMT and left ventricular mass were computed for healthy weight, overweight and 

obese groups. In all cases, differences were statistically significant, with larger differences in 

comparisons of obese vs. healthy weight than in overweight vs. healthy weight.  

¶ There is also strong evidence for links between childhood overweight and obesity and risk of 

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

children compared with adults. In the case of type 2 diabetes, there is a scarcity of estimates 

of risk associated with increased weight status in children in adolescents. One study 

conducted in Israel with over 1 million 17 year-old adolescents receiving a medical 

evaluation for military service found that obesity (compared to healthy weight) was 

associated with type 2 diabetes (OR = 5.56 and OR = 4.42, for male and female subjects, 

respectively) after controlling for origin, level of education and the year of recruitment 

όtǳƭƎŀǊƽƴΣ нлмоύΦ  ±ŜǊōŜŜǘŜƴ Ŝǘ ŀƭΦΩǎ όнлммύ ƳŜǘŀ-analysis suggests an odds ratio of 1.25 for 

type 1 diabetes for ŜǾŜǊȅ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƛƴŎǊŜŀǎŜ ƛƴ ŎƘƛƭŘǊŜƴΩǎ .aLΦ 

¶ hŦ ǘƘŜ ΨƭƻŎŀƭΩ ƳŀǘŜǊƛŀƭǎ ŜȄŀƳƛƴƛƴƎ ƘŜŀƭǘƘ ƛƳǇŀŎǘǎΣ ŀ ƳŀƧƻǊƛǘȅ ƻŦ ǎƻǳǊŎŜǎ ŎƻǾŜǊŜŘ ŀǎǇŜŎǘǎ ƻŦ 

cardio-metabolic health (69%), including multiple 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 cardio-metabolic health or risk factors, 

including liver abnormalities and arterial thickness.  

¶ Consistent with the international review, these local materials provide strong evidence for 

negative impacts on child and adolescent cardio-metabolic profiles. There is also reasonably 

consistent, though less widespread evidence, for negative impacts on child/adolescent 

musculo-skeletal/motor and pulmonary/aerobic functioning.  

 

Respiratory conditions 

¶ In a systematic review and meta-analysis of the association between asthma or wheezing 

and childhood overweight/obesity (Mebrahtu et al., 2015), it was estimated that the risk was 

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

this association is unclear (Pulgarón, 2013). 

¶ Four studies (Sanders et al., 2015) examined associations between obstructive sleep apnoea 

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

ŀŘƻƭŜǎŎŜƴǘǎ ǘƘŀƴ ƛƴ ȅƻǳƴƎŜǊ ŎƘƛƭŘǊŜƴΦ tǳƭƎŀǊƽƴΩǎ όнлмоύ ǊŜǾƛŜǿ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǿƘƛƭŜ ǘƘŜǊŜ ƛǎ 

good evidence to show that sleep problems are more prevalent with increased weight 

status, the long-term effects of this are unclear. 

Dental health  
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¶ Two systematic reviews on the associations between child/adolescent weight status and 

dental health (number of caries) ǿŜǊŜ ƛƴŎƭǳŘŜŘ ƛƴ vǳŜŀƭƭȅ Ŝǘ ŀƭΦΩǎ όнлмсύ ǊŜǾƛŜǿ όIŀȅŘŜƴ Ŝǘ 

al., 2013; Hooley et al., 2012). They suggest that these associations are stronger in high-

income countries, but further research which accounts for socio-economic and dietary 

factors is needed. Hooley 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 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.  

Musculoskeletal conditions 

¶ Paulis et al. (2013) conducted a systematic review on the association between weight status 

and musculoskeletal complaints (MSC) in children (aged 0-18 years). This provides medium 

quality evidence that being overweight in childhood is positively associated with 

musculoskeletal pain (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.  

¶ Thivel et al. (2016) reviewed studies that examined the association between child weight 

status and muscle strength and fitness. Although these studies varied in design and 

comparisons of laboratory-based and field-based results were challenging, the review 

provides strong evidence that children and adolescents with obesity have reduced muscular 

fitness compared with children and adolescents of healthy weight. Thivel et al. (2016) call for 

more research in this area, given the associations between muscular and musculo-skeletal 

fitness with overall health. 

¶ About 9% of άƭƻŎŀƭέ ƳŀǘŜǊƛŀƭǎ ǎƻǳǊŎŜǎ ŜȄŀƳƛƴŜŘ ŀǎǇŜŎǘǎ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ƳǳǎŎǳƭƻ-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 idiopathic intracranial 

hypertension.  

 

Cognitive development  

¶ One of the 18 papers from Queally et al. (2016) consisted of a systematic review of 

developmental co-ordination disorder (DCD; Hendrix et al., 2014). The prevalence of DCD 

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 the review reported that children with DCD had higher BMI. 

Mental health and quality of life 

¶ A systematic review by Griffiths et al. (2010) provides strong evidence that paediatric obesity 

impacts on self-esteem and quality of life. Six of nine studies in their review found lower 

global self-esteem in obese compared with healthy weight children and adolescents. Nine 



out of eleven studies using child self-reports, and six out of seven studies using parental 

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

¶ aǸƘƭƛƎ Ŝǘ ŀƭΦΩǎ όнлмрύ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ƻƴ ŀǎǎƻŎƛŀǘƛƻƴǎ ōŜǘǿŜŜƴ ŎƘƛƭŘκŀŘƻƭŜǎŎŜƴǘ 

overweight/obesity and child/adolescent depression/depressive symptoms found that 

relationships were stronger in female adolescents and in cross-sectional studies compared 

with longitudinal analyses. Out of 19, 14 cross-sectional studies confirmed a significant 

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

studies reported associations between obesity and subsequent depression. Mühlig 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 conclusions. A meta-

analysis of the relationships between adult 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. 

¶ ! ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ΨƭƻŎŀƭΩ ǎƻǳǊŎŜǎ ǘƘŀǘ ŜȄŀƳƛƴŜŘ ƻǘƘŜǊ ƛƳǇŀŎǘǎ ŎƻǾŜǊŜŘ ŀǎǇŜŎǘǎ ƻŦ 

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. 

¶ ¢ƘŜ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ΨƭƻŎŀƭΩ ǎǘǳŘƛŜǎ ǘƘŀǘ ŜȄŀƳƛƴŜŘ ŜƳƻǘƛƻnal or psychological 

impacts are difficult to compare due to differences in measures and analysis methods, but 

they suggest negative associations (which are likely to operate bi-directionally) between 

measures of psychological and emotional wellbeing and overweight and obesity. 

 

Educational outcomes  

¶ 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 normal-weight 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; Booth et al., 2014). 

Evidence gaps  

There is strong evidence for associations between childhood overweight and obesity and risk factors 

for cardio-metabolic morbidities. However, less is known about how these relationships accumulate 

or change over time in adulthood: 

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

ΨƭƻŎŀƭΩ ŜǾƛŘŜƴŎŜ ŦǊƻƳ ǘƘŜ W!bt! WP4 countries draw on cross-sectional data; therefore, the 

causal direction of relationships cannot be determined. 

¶ Many pƻǘŜƴǘƛŀƭ ŎƻƴŦƻǳƴŘŜǊǎ ŎƻƳǇƭƛŎŀǘŜ ǊŜǎŜŀǊŎƘŜǊǎΩ ŀǘǘŜƳǇǘǎ ǘƻ ƛǎƻƭŀǘŜ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ 

overweight and obesity in childhood.  

¶ There is also considerable interdependency among co-morbidities and outcomes. One 

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

onset.  
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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) have noted 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 non-medical outcomes such as lifetime productivity, and is based on 13 systematic 

reviews/meta-analyses, supplemented with data from 15 individual studies. A large majority of these 

studies are longitudinal in design and incorporate measured (rather than self-reported) BMI, and so 

are considered to be of high quality. None of the JANPA participants submitted local evidence on this 

topic, which is illustrative of a gap in the evidence base. 

Underdeveloped evidence base  

¶ Establishing firm evidence of a link between child/adolescent weight status and adult 

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 reported in a variety of ways, and 

BMI was also classified in a variety of ways. 

¶ 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 

individuaƭǎΩ .aL ƻǾŜǊ ǘƛƳŜ ŀǊŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ŀƴŀƭȅǎŜǎΦ {ŜǾŜǊŀƭ ǎǘǳŘƛŜǎ ǊŜǇƻǊǘ ǘƘŀǘ 

associations between child/adolescent BMI status attenuate (reduce) once adjustments for 

adult BMI are built into regression analyses. However, adult BMI status is likely to be causally 

ƭƛƴƪŜŘ ǘƻ ŎƘƛƭŘ .aL ǎǘŀǘǳǎΦ ¢ƘŜǊŜŦƻǊŜΣ ŀŘƧǳǎǘƛƴƎ ŦƻǊ ŀŘǳƭǘ .aL Ǌƛǎƪǎ ΨƻǾŜǊ-ŀŘƧǳǎǘƛƴƎΩΦ  

Mortality  

¶ There is limited evidence to support a link between all-cause mortality in adulthood and 

overweight and obesity in childhood or adolescence (Park et al., 2012; Adami et al., 2008), 

but a majority of these studies did not adjust for socio-economic status. A recent exception 

is a study by Twig et al. (2016) which reported strong associations between overweight and 

obesity in adolescence and cardiovascular mortality in adulthood in a cohort of 2.3 million 

Israeli adolescents, after adjustments for age, sex, socio-economic status, education level 

and country of origin. 

Childhood BMI and adult BMI 

¶ Regardless of whether child/adolescent BMI status is an independent 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, 



80% of obese adolescents will still be obese in adulthood, 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. 

Cardiovascular and metabloic conditions 

¶ There is some evidence for a relationship between child/adolescent weight status and 

occurrence of metabolic syndrome in adulthood (Lloyd et al., 2012).  

¶ 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 cholesterol 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). 

o There is evidence for an association between 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 between BMI in childhood 

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 positively associated with elevated BMI in 

childhood/adolescence, but this association tends to disappear with adjustments for 

adult BMI status (Lloyd et al., 2012). 

o There is a scarcity of evidence for associations between earlier BMI status and 

subsequent risk of non-alcoholic fatty liver disease (NAFLD). Only one study in 

aŎ/ŀǊǘƘȅ Ŝǘ ŀƭΦΩǎ όнлмсōύ ǊŜǾƛŜǿ ŜȄŀƳƛƴŜŘ ǘƘƛǎ ƻǳǘŎƻƳŜΣ ǿƘƛŎƘ ŦƻǳƴŘ ǘƘŀǘ ƛƴŎǊŜŀǎŜǎ 

in child BMI over time, rather than absolute values of BMI, were associated with an 

increased risk for NAFLD (Zimmerman et al., 2015). 

¶ 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 results suggest that higher BMI in later childhood 

rather than early childhood is the greater risk. 

¶ Two systematic reviews (Llewellyn et al., 2016; Park et al., 2012) indicate that there is not 

strong evidence for an association between childhood BMI and stroke in adulthood. 

¶ Evidence from two recent systematic reviews and one meta-analysis (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 adulthood. 

Cancers  

¶ 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 gender differences in terms of 
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impact for some forms of cancer (Llewellyn et al., 2016; Park et al., 2012; Aarestrup et al., 

2014, 2016; Kitahara et al., 2014a, 2014b). 

Respiratory conditions 

¶ Just three individual studies identified by McCarthy et al. (2016b) examined asthma in 

adulthood, and results from these studies are mixed (reviewed in Park et al., 2012; Reilly & 

Kelly, 2011). 

 

Musculoskeletal conditions 

¶ Associations between child or adolescent weight status and musculoskeletal problems in 

adulthood vary depending 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 (age 32-33 

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  

¶ Reproductive health in adulthood and 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 rates, 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 history of PCOS was not accounted for in this analysis, and PCOS is associated with 

insulin resistance (Schwartz & Chadha, 2008). 

Mental health  

¶ There is very little evidence from high-quality longitudinal studies on relationships between 

adult psychological health 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 self-esteem and are more socially isolated or lonely (Sikorski et al., 2015). A meta-

analysis of 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. 

¶ McCarthy et al. (2016b) recommend the incorporation of measures of psychological 

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 productivity  

¶ 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 



productivity losses. However, the limited evidence supports 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). 

¶ There some 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 ages 12-18 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 (Gortmaker et al., 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 review of best quality available evidence (McCarthy 

et al., 2016b), and within this, there are also gaps: 

¶ ¢ƘŜ Ƴƻǎǘ ǇǊƻƳƛƴŜƴǘ ƎŀǇ ƛƴ ƪƴƻǿƭŜŘƎŜ ƛǎ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ Ψƴƻƴ-ƳŜŘƛŎŀƭΩ ƻǳǘŎƻƳŜǎΣ ǿƘŜǊŜ ǾŜǊȅ 

few longitudinal studies have examined the long-term impacts of child overweight/obesity 

in adulthood in the areas of psychological health, educational attainment, income, disability 

status, and lifetime productivity.  

¶ In contrast, at first glance, there appears to be strong evidence for associations between 

child/adolescent weight status and a number of adult morbidities, particularly type 2 

diabetes, CHD, and some components of the metabolic syndrome.  

¶ 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). Moreover, the evidence base will remain obscure 

until more studies take more nuanced approaches to incorporate the complexities of BMI 

trajectories over time into analyses.  
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SUMMARY: STUDY PROTOCOLS 
 

Existing studies of l i fetime cost of childhood overweight a nd obesity  
 

Simulation methodology 

¶ ¢ƘŜ ǳǎŜ ƻŦ ǎƛƳǳƭŀǘƛƻƴ ƳƻŘŜƭǎ ƻŦ ƻōŜǎƛǘȅ ƛǎ ŀƴ ŀǊŜŀ ƻŦ ǊŜǎŜŀǊŎƘ ŀǘ ŀ άƴŀǎŎŜƴǘ ǎǘŀƎŜ ƻŦ 

ŘŜǾŜƭƻǇƳŜƴǘέ ό[ŜǾȅ Ŝǘ ŀƭΦΣ нлммΣ ǇΦ оуфύΦ 

¶ There are two categories of cost: direct costs and indirect costs.  

¶ 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 components included, 

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 shown that 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 own particular assumptions, 

which should be clear to the users of the results: 

o Results of forecasting models should therefore reflect this uncertainty by reporting 

confidence intervals and/or sensitivity analyses (Astolfi et al., 2012).  

o Regarding simulation models, there 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 decision-ƳŀƪŜǊǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ǇǳǊǇƻǎŜǎΣ 

strengths and weaknesses of different studies when interpreting cost outcomes. 

 

Paucity of evidencce 

¶ There is limited published evidence on the direct (healthcare) lifetime costs associated with 

child or adolescent overweight/obesity. A recent systematic review (Finkelstein et al., 2014) 

retrieved just six US studies on this topic. 

¶ There is even more limited evidence on indirect lifetime costs with no existing systematic 

reviews on this topic.  

¶ No studies to date have modelled indirect costs incurred during childhood.  

¶ No materials from JANPA WP4 countries covered lifetime indirect or direct costs associated 

with high BMI status in childhood or adolescence. 

 

A recent systematic review of existing studies 

¶ A systematic review of the international literature on lifetime costs (Hamilton et al., in 

preparation) yielded 13 studies.  

o A majority of studies (8) were conducted in the US, with just 5 from Europe (two 

from Germany, two from Sweden, and one from the Netherlands).  



o 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.  

o Seven of these 11 studies predominantly used micro-simulation 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.  

¶ The systematic review also provide strong evidence that obesity in adolescence has a 

negative impact on later adult earnings, independent of a range of potential confounders. 

 

Current estimates of lifetime costs  

¶ 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 year-old child amount to somewhere 

between $12,660 to $19,630 (2012 values). This estimate cannot be generalised to European 

contexts due to differences in the costing and treatment structures of health-care systems. 

No pooled estimate for indirect costs is available.  

¶ Two recent German studies (Sonntag et al., 2015, 2016) have used micro-simulation to 

estimate lifetime direct (2015) and indirect (2016) costs. Discounted (3%) lifetime excess 

ŘƛǊŜŎǘ Ŏƻǎǘǎ όƛƴŎǳǊǊŜŘ ŀŦǘŜǊ му ȅŜŀǊǎύ ǿŜǊŜ ŜǎǘƛƳŀǘŜŘ ǘƻ ŀƳƻǳƴǘ ǘƻ ϵпΣнсн ŦƻǊ ƳŜn and 

ϵтΣлну ŦƻǊ ǿƻƳŜƴΦ hǾŜǊǿŜƛƎƘǘ ŀƴŘ ƻōŜǎƛǘȅ ŘǳǊƛƴƎ ŎƘƛƭŘƘƻƻŘ ǊŜǎǳƭǘŜŘ ƛƴ ŀƴ ŜȄŎŜǎǎ ƛƴŘƛǊŜŎǘ 

ƭƛŦŜǘƛƳŜ ŎƻǎǘΣ ŘƛǎŎƻǳƴǘŜŘ ŀǘ о҈Σ ǇŜǊ ǇŜǊǎƻƴ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϵпΣнлф όƳŜƴύ ŀƴŘ ϵнΣппр 

(women), with a majority of indirect costs incurred prior to age 60. However, it cannot be 

assumed that these results are generalizable to other European countries. 

 

 

Discounting of future imapcts and costs: 

¶ An area of debate is whether, and by how much, to discount future costs. Severens and 

aƛƭƴŜ όнллпΣ ǇΦ оффύ ŎƻƳƳŜƴǘ ǘƘŀǘ άƴŜƛther theoretical nor empirical arguments are 

adequate to determine an optimal solution regarding which discounting method and/or 

ŘƛǎŎƻǳƴǘ ǊŀǘŜ ǎƘƻǳƭŘ ōŜ ǳǎŜŘΦέ  ¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ƳŜǘƘƻŘΣ ǳƴƛŦƻǊƳ ŘƛǎŎƻǳƴǘƛƴƎ 

using a constant non-zero discount rate, tends to prioritise immediate treatment at the 

expense of prevention, thereby working against long-term 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 

¶ 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 
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o Application of finer gradings of obesity  

o Differential mortality rates by BMI status 

o Differences across racial/ethnic groups 

o The European context. 

 

JANPA WP4 aims and objectives   

 
Seven European countries are participating in JANPA WP4:  Croatia, Italy and Portugal are 

participating in basic studies while Greece, Ireland, Romania and Slovenia are participating in 

advanced studies.  

¢ƘŜ ŀƛƳ ƻŦ W!bt! ²tп ƛǎ ǘƻ άcontribute to the evidence-based economic rationale for action on 

ŎƘƛƭŘƘƻƻŘ ƻōŜǎƛǘȅέΦ  

Its modelling objectives are, in the seven EU countries participating in JANPA WP4, to: 

1.a Describe the current prevalence and trends in  childhood overweight and obesity.  
1.b  Estimate the lifetime impacts and costs of current childhood overweight and obesity. 
1.c Breakdown  these impacts and costs according to the year they occur 
1.d  Assess the effect of reducing childhood obesity by 1% and 5% on these impacts and costs  

 

2. Explore the feasibility of generalising the JANPA WP4 modelling methodology to other EU 

countries. 

JANPA WP4 is essentially a modelling project. However, during development of its Study Protocols it 

became clear that several important issues could not be incorporated into the modelling. A number 

of non-modelling projects that were not initially part of the work package may be developed (see 

Appendix 1).  

General issues 
The evidence (see Chapters 1-4) highlights the challenges of estimating lifetime impacts and costs. 

These include:  

¶ Incorporating children into existing simulation models  

¶ Incorportaing childhood health impacts and direct healthcare costs of childhood obesity  

¶ Incorporating adult health impacts and direct healthcare costs of cildhood obesity 

¶ Incorporating societal impacts (adult productivity losses and lifetime income losses) 

¶ Incorporating acute conditions 

 

Model metrics  
 

Model outputs will be expressed in terms of excess metrics and effect metrics which are in turn 

constructed from impact-cost indicators that ŘŜǎŎǊƛōŜ ǾŀǊƛƻǳǎ ŀǎǇŜŎǘǎ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ƭƛŦŜǘƛƳŜ 



experiences such as number of new disease cases, direct healthcare costs, a ult productivity losses, 

Quality Adjusted Life Years (QALYs), etc. These indicators are outputted by the modelling software.  

Excess metrics describe excesses in these impact-cost indicators that are associated with current 
childhood obesity. They are differences between the value of an indicator 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 metric that describes the effect of a reduction 
in childhood obesity on the excess. Effect metrics are differences between the value of an excess 
metric in one of the reduction scenarios and its current value. 

Diseases and other impacts  

 
The (childhood and adult) diseases and societal impacts that are ƛƴŎƭǳŘŜŘ ƛƴ ŀ ŎƻǳƴǘȅΩǎ ƳƻŘŜƭ ŀǊŜ 

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  
 

Existing lifetime costing studies link childhood obesity to adult consequences through its link to adult 

obesity within a simulation model that uses modelled individual lifetime BMI trajectories (see Figure 

below)   

Figure. Modelling approach to lifetime costing studies of childhood obesity 
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UKHF has been contracted to undertake the modelling for EU JANPA WP4.  

Substantial ŀŘŀǇǘŀǘƛƻƴǎ ǘƻ ǘƘŜ ¦YICΩǎ ƳƻŘŜƭƭƛƴƎ ǎƻŦǘǿŀǊŜ ǿƛƭƭ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜΥ 

Å Use of cohort simulation models rather than population simulation models  

Å Incorporation of  children with shorter term impacts into the models  

Å Use of a societal economic perspective rather than an exclusively health services perspective 

Å Use of more complex metrics and reporting associated with lifetime costing studies  

Reporting   

 
To manage budget, IPH IRL will undertake a number of the routine data collation and reporting tasks 

including the calculation of model metrics and production of graphical outputs.  

¢ƘŜ ǾƛǊǘǳŀƭ ƛƴŘƛǾƛŘǳŀƭǎΩ ǎƛƳǳƭŀǘŜŘ .aL ǘǊŀƧŜŎǘƻǊƛŜǎ ŀƴŘ ǘƘŜƛǊ ƛƳǇŀŎǘ ŀƴŘ Ŏƻǎǘ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛƭƭ ōŜ 

summarised by UKHF in Model Output Tables that will be used by IPH IRL to calculate relevant 

excess and effect metrics. 

 Validity and generalisability  

 

Validation studies will address the validity of country-specific findings as well as the effect of 

research data and modelling assumptions on model outputs. These include comparisons of model-

based estimates of the RRs of adult diseases and societal impacts associated with childhood obesity 

5	This presentation is part of the Joint Action JANPA (Grant agreement nÁ677063) 
which has received funding from the European Unionôs Health Programme (2014-2020) 
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to the existing estimates in the research literature. Another is an exploration of the methods used to 

model lifetime BMI trajectories and the independent disease processes assumption  

There is interest in knowing if the JANPA WP4 modelling methodology can be extended to other EU 

member countries. Amongst other things, we will compare basic models and advanced models in 

JANPA WP4 participating countries in advanced studies and develop a toolbox of modelling 

resources for undertaking the modelling in other EU countries.  
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EVIDENCE 

 

 

Chapters 1 ς 4  
 



 

CHAPTER 1: OUTLINE OF THE EVIDENCE PAPER 
 

1.1. Development  
The Evidence Paper 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 Evidence Paper is the product of collaboration between the JANPA WP4 Lead Team in the 

Institute of Public Health in Ireland (IPH), the Irish national Team working on an advanced study 

extended with significant funding from safefƻƻŘ άLifetime Costs of Childhood Overweight and 

Obesity and the National Teams in each of the JANPA WP4 countries. Details of these groups are in 

the Contributors section at the beginning of this document. 

This Evidence Paper is based on: 

1. Three systematic reviews conducted by the Irish Team  

2. A Local Materials Survey of the JANPA Wp4 countries  

3. ! άƭƻŎŀƭέ DƻƻƎƭŜ Scholar search of extra material 

4. Four international systematic review (Irish study) 

5. {ǳǇǇƭŜƳŜƴǘŜŘ ōȅ ƭƻŎŀƭ ƳŀǘŜǊƛŀƭǎ ƎŀǘƘŜǊŜŘ ƛƴ ά[ƻŎŀƭ aŀǘŜǊƛŀƭ {ǳǊǾŜȅέ 

6. Summarised into Evidence Paper 

7. Feedback form participating countries, consultations with expert groups and ISAC 

 

The backbone of the Evidence Paper are three systematic reviews conducted by the Irish National 

Team working on the safefood-funded project: 

¶ Prevalence of overweight and obesity in children in Ireland and Northern Ireland 

(supplemented by IPH with an international review) 

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

¶ Impacts of childhood/adolescent overweight and obesity in adulthood 

  

In a Local Materials Survey, we gathered evidence from WP4 countries 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 overweight or 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 adulthood (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)    



  

39 
 

6. Current and future 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 local studies or reports that relate to methods used to assess costs of overweight or 

obesity. 

Advanced countries (Greece, Ireland, Romania and Slovenia) were asked for materials on 3, 5, 7 and 

8 while all countries (advanced plus Croatia, Portugal and Italy) were asked for materials on 1, 2, 4 

and 6. 

 

IPH IRL then supplemented these local materials with searches in Google Scholar (first 20 pages, 

using key words child, obesity, [country name]). In all, this yielded 277 articles, presentations and 

reports, covering 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% 

¶ Health impacts 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 prevalence of child overweight/ obesity: 23.8% 

¶ Other topic(s) (e.g. policy brief, adult prevalence): 25.6%. 

 

A total of 277 local materials were identified by this process. Table T1.1 at the end of this chapter 

shows the distribution of these materials by country and provides more specific details on these 

studies. In summary 127 related to prevalence of childhood obesity and overweight, 32 to trends in 

childhood obesity, 75 to childhood impacts, 69 related to inequalities in childhood obesity, 14 

related to costing methods, and another 71 to other topics. 

1.2 Chapters relevant to the Evidence Paper  
 

The relevant chapters of this document are: 

¶ Chapter 2 examines the prevalence of child and adolescent overweight and obesity, and 

considers trends over time in 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 trends, and 65 on inequalities). 



¶ 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 

ǊŜǾƛŜǿǎΣ ŀƭƻƴƎ ǿƛǘƘ ŜǾƛŘŜƴŎŜ ŦǊƻƳ ум ΨƭƻŎŀƭΩ ǎƻǳǊŎŜs on this topic. 

¶ Chapter 4 draws on a systematic review 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 participants submitted materials 

on this topic. 

¶ 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 participants submitted materials on this topic. 

Tables  
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Table T1.1: Areas covered by local materials from JANPA WP4 countries 

 

Country 

Topic area 

Prevalence of 
child 
overweight/ 
obesity 

Trends in child 
overweight/obesity 
over time 

Health 
impacts of 
overweight/ 
obesity in 
childhood 

Other 
impacts of 
overweight/ 
obesity in 
childhood 

Health 
impacts of 
child 
overweight/ 
obesity in 
adulthood 

Other 
impacts of 
child 
overweight/ 
obesity in 
adulthood 

Healthcare 
costs of child 
overweight/ 
obesity 

Other costs of 
child 
overweight/ 
obesity 

Costing 
methods 

Inequalities in 
prevalence of 
child 
overweight/ 
obesity 

Other topic(s) 
(e.g. policy 
brief, adult 
prevalence, 
adult 
impacts) 

Total 
number 
of 
discrete 
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 



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 include waist, hip and other girth measurements, skin-fold 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 practical reasons, many surveys use self-reported height and weight as a means to 

estimate BMI. This section describes the most commonly-used anthropomorphic measure of 

adiposity in children and adolescents: Body Mass Index3.  

 

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, 2011)4. The World Health Organization (2000, 

ǇΦ тύ ƴƻǘŜǎ ǘƘŀǘ άhōŜǎŜ ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘ ŜȄcess fat in the intra-abdominal depots are at particular risk 

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 

obesity-ŀǎǎƻŎƛŀǘŜŘ ƛƭƭƴŜǎǎ ŘǳŜ ǘƻ ŀōŘƻƳƛƴŀƭ Ŧŀǘ ŘƛǎǘǊƛōǳǘƛƻƴΦέ  

 

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 

ōƻȅǎ ό5ŜƳŜǊŀǘƘ Ŝǘ ŀƭΦΣ нллсύΦ /ƘƛƭŘǊŜƴΩǎ ǿŀƛǎǘ ŎƛǊŎǳƳŦŜǊŜƴŎŜ Ƴŀȅ ōŜ ŀ ōŜǘǘŜǊ ƛƴŘƛŎŀǘƻǊ ƻŦ ǘƻǘŀƭ ōƻŘȅ 

fat than BMI (Daniels et al., 2000). A very high correlation (r = .92) between central adiposity and 

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

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

outcomes (Freedman et al., 1999; Rodriguez-Rodriguez 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 year-olds than BMI alone.  

 

Some studies have found a disproportionate increase in intra-abdominal 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., 2015; Kolle et al., 2009; 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. 

                                                           
3
 Lobstein et al. (2004), Krebs et al. (2007) and Horan et al. (2015) describe various methods to measure adiposity.  

4
 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 al., 2011; McCarthy, 2007). 
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Waist circumference percentiles for children/adolescents have been established in several regions5. 

Unlike BMI, there is no internationally-agreed set of cut-points to identify overweight/obesity in 

children/adolescents, although various percentile cut-points have been suggested (Aeberli et al., 

2011; Krebs et al., 2007)6. Similarly, there is no internationally agreed set of cut-points for adults, 

since populations differ in waist circumference distributions (Messiah et al., 2011)7.  

2.1.3. Body Mass Index (BMI) 
BMI is defined as weight in kilogrammes divided by the square of height in metres. According to the 

²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǘƛƻƴ όнлллΣ ǇΦ тύΣ .aL άΧǇǊƻǾƛŘŜǎ ǘƘŜ Ƴƻǎǘ ǳǎŜŦǳƭΣ ŀƭōŜƛǘ ŎǊǳŘŜΣ ǇƻǇǳƭŀǘƛƻƴ-

level measure of obesity. It can be used to estimate the prevalence of obesity within a population 

aƴŘ ǘƘŜ Ǌƛǎƪǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƛǘΦέ Lƴ ŀŘǳƭǘǎΣ Ŏǳǘ-points of 25 kg/m2 and 30g/m2 are widely used to 

define overweight and obesity with additional sub-classification of obesity into Classes I, II and III 

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

 

Table 2.1. Adult BMI Categories and Co-morbidity risk categories 

Classification BMI Range Risk of Co-morbidities 

Underweight <18.50 Low (but risk of other clinical problems increased) 

Normal 18.50-24.99 Average 

Overweight 25.00-29.99 Increased 

Obese Class I 30.00-34.99 Moderate 

Obese Class II 35.00-39.99 Severe 

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

In children and adolescents, BMI must be assessed against a reference-standard that accounts for 

ǘƘŜ ŎƘƛƭŘΩǎ ŀƎŜ ŀƴŘ ǎŜȄ ǎƛƴŎŜΣ ōǊƻŀŘƭȅ ǎǇŜŀƪƛƴƎΣ .aL ƛƴŎǊŜŀǎŜǎ ǎǳōǎǘŀƴǘƛŀƭƭȅ ǿƛǘƘ ŎƘƛƭŘǊŜƴΩǎ ŀƎŜ ŀƴŘ 

varies by sex (Cole et al., 2000; Krebs et al., 2007). These reference-standards are developed on the 

basis of representative survey samples. Various reference-standards are in use8, for example:  

¶ 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);  

¶ the International Obesity Task Force (IOTF) BMI cut-points (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); 

                                                           
5
 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 (Bacopoulou et al., 2015), 
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 al., 2010), the 
UK (McCarthy et al., 2001), and the USA (Cook et al., 2009). 
6
 ŘŜ aƻǊŀŜǎ Ŝǘ ŀƭΦΩǎ όнлммύ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ƻŦ ŀōŘƻƳƛƴŀƭ ƻōŜǎƛǘȅ ƛƴ ŀŘƻƭŜǎŎŜƴǘǎ ƛŘŜƴǘƛŦƛŜŘ му ŘƛŦŦŜǊŜƴǘ ǎŜǘǎ ƻŦ Ŏǳǘ-points. 

7
 Cut-points 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 sex- and ethnicity-specific cut-points have been proposed (Katzmarzyk et al., 2011). 
8
 Some authors (e.g. Reilly, 2002) argue in favour of the use of national BMI reference-standards rather than international 

ones. However, this prevents comparisons across countries and studies using different, local reference curves (de Onis & 
Lobstein, 2010). 



¶ the US 2000 Centers for Disease Control (US-CDC) 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 used by the WHO, US-CDC and 

IOTF 

Organization Definition of Childhood Obesity 

World Health 
Organization (WHO) 

WHO Child Growth Standards (birth to age 5) (de Onis et al., 2007) 

¶ Obese: Body mass index (BMI) > 3 standard deviations above the WHO 
growth standard median 

¶ Overweight: BMI > 2 standard deviations above the WHO growth standard 
median 

¶ Underweight: BMI > 2 standard deviations below the WHO growth standard 
median 

WHO Reference 2007 (ages 5 to 19) (WHO Multicentre Growth Reference Study 
Group, 2006) 

¶ Obese: Body mass index (BMI) > 2 standard deviations above the WHO 
growth standard median 

¶ Overweight: BMI > 1 standard deviation above the WHO growth standard 
median 

¶ Underweight: BMI > 2 standard deviations below the WHO growth standard 
median 

US Centers for 
Disease Control and 
Prevention (US-CDC) 

CDC Growth Charts (Kuczmarski et al., 2000) 

In children ages 2 to 19, BMI is assessed by age- and sex-specific percentiles: 

¶ Obese: BMI >95th percentile 

¶ Overweight: BMI > 85th and < 95th percentile 

¶ Healthy weight: BMI > 5th and < 85th percentile 

¶ Underweight: BMI < 5th percentile 

In children from birth to age 2, the CDC uses a modified version of the WHO criteria 
(Grummer-Strawn et al., 2010) 

International Obesity 
Task Force (IOTF) 

Provides international BMI cut-points by age and sex for overweight and obesity for 
children age 2 to 18 (Cole et al., 2000) 

¶ The cut-points correspond to an adult BMI of 25 (overweight) and 30 (obese) 

Source: Adapted from http://www.hsph.harvard.edu/obesity-prevention-source/obesity-definition/defining-

childhood-obesity/ (accessed December 16, 2015).  

Use of BMI as 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 measures (BMI along with others 

such as waist circumference and waist-hip 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 easy to obtaƛƴΣ ōǳǘ ŀƭǎƻ ōŜŎŀǳǎŜ ŎƘƛƭŘǊŜƴΩǎ ŀƴŘ ŀŘƻƭŜǎŎŜƴǘǎΩ .aL ƛǎ ǎǘǊƻƴƎƭȅ 

associated with both total body fat and percentage body fat in both boys and girls (Mei et al., 2002; 

tƛŜǘǊƻōŜƭƭƛ Ŝǘ ŀƭΦΣ мффуΤ /ƻŜ Ŝǘ ŀƭΦΣ нлмлύΣ ŀƴŘ ŎƘƛƭŘǊŜƴΩǎ .aL ƛǎ ŀƭǎƻ ƘƛƎƘƭȅ ŎƻǊǊŜƭŀǘŜŘ with other risk 

factors for obesity-related 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/
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obesity and each results in somewhat different prevalence estimates (Gonzalez-Casanova et al., 

2013; Shields & Tremblay, 2010). As a general rule, the IOTF cut-points result in more conservative 

estimates of overweight and obesity than those of the WHO and US-CDC (Lobstein et al., 2004). In 

recent years, the most commonly-used reference system in European studies is that of the IOTF. 

 

Research comparing self-reported 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 

adolescent self-ǊŜǇƻǊǘŜŘ .aL ƛǎ ƭƛƪŜƭȅ ǘƻ ǳƴŘŜǊŜǎǘƛƳŀǘŜ ǘƘŜ ΨǘǊǳŜΩ ǇǊŜǾŀƭŜƴŎŜ ƻŦ ƻǾŜǊǿŜƛƎƘǘ ŀƴŘ 

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 self-reports in some studies (and may be negatively related to age; Aasvee et al., 

2015), leading to potential bias in estimates for some sub-groups of interest9. Nonetheless, self-

reported data on height and weight for children and adolescents have value, particularly 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 self-reported 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 

international prevalence estimates are presented. Then, trends in overweight and obesity in children 

over time are examined. Finally, studies on inequalities (sub-group variations) in the prevalence of 

overweight and obesity are summarised. 

 

The material for this section does 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 cut-points, results based on IOTF cut-points 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 in survey and sampling 

methods, representativeness and quality of samples, methods of measurement and classification, 

and reporting of results. In 2007, a WHO-Europe report (Branca et al., 2007) concluded that 

objectively-measured and valid data on BMI in children and 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 children. 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 

                                                           
9
 Some authors have suggested methods to correct for self-report bias (Ellert et al., 2014), but this requires strong linkages 

between self-reported and measured BMI, which are not always available.  



prevalence of overweight and obesity. There is currently no cross-national surveillance of measured 

BMI for preschool-age 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 overweight and obesity in school-aged children (boys 

and girls combined) in Europe10 at 25.5% (IOTF cut-points, 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 higher 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 1980-2013, Ng et al. (2014) reported 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) and Central Europe (21.3% in boys and 20.3% in girls) (Table 2.3)11. 

In JANPA countries shown in Table 2.3, the combined prevalence of overweight and obesity in boys 

ranges from 11% (Romania12) to around 33% (Greece, Slovenia). In girls, it ranges from about 20% 

(Croatia, Romania) to around 29% (Greece). Table A1 (Appendix 2ύ ǎƘƻǿǎ bƎ Ŝǘ ŀƭΦΩǎ όнлмпύ ŜǎǘƛƳŀǘŜǎ 

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. Prevalence 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 Overweight % 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 21.5 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 (IOTF cut-points) among children 

aged 2 to 4 years in European countries from the systematic review by Cattaneo et al. (2010)  

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. 
11

Ng et al. (2014) used numerous data sources and various search strategies to arrive at these estimates, and included only 
nationally representative data; they also applied a correction to self-reported BMI estimates. Their final dataset included 
19244 data points for 183 countries (for adults and children combined). Spatiotemporal Gaussian process regression was 
used to estimate prevalence from 1980-2013. 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 Romania (Ng et al., 2014, Webtable 7). 
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size 2 
years 

3 
years  

4 
years 

2 
years 

3 
years  

4 
years 

Belgium* 1998ς1999 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 2001ς2002 1723 19.6 15.2 15.5 2.3 4.6 5.7 

France 2006ς2007 191 

 
10.1 13.8 

 
1.3 4.1 

Greece 2003ς2004 2154 15.1 16.6 16.2 5.8 7.2 11.1 

Ireland 2001ς2002 1352 

  
20.5 

  
7.0 

Italy 2005 1230 10.2 13.5 14.4 3.1 4.5 7.8 

Netherlands 2002ς2004 1781 

  
12.2 

  
2.8 

Northern Ireland 2001ς2002 104 

  
19.0 

  
2.0 

Poland 2000 139 26.0 4.9 10.4 4.0 12.2 12.5 

Portugal 2001 1557 

 
15.4 16.9 

 
5.1 6.2 

Romania 2004 1826 9.2 6.8 6.7 4.5 4.6 5.1 

Scotland 2003 407 13.5 16.0 15.1 3.3 4.1 4.4 

Spain 1998ς2000 268 8.9 16.7 24.7 6.3 11.5 7.5 

Sweden 2002 183 

  
19.0 

  
6.0 

Source: Cattaneo et al. (2010, Table 2 ς studies of measured BMI only; studies of reported BMI are not included in this 
table) 
*Data were not disaggregated by age. 
JANPA countries are highlighted. 

 

Cattaneo et al. (2010) synthesized the available data on prevalence of overweight and obesity 

among pre-school children (aged 2 to 4 years; prevalence by sex was not reported) in the European 

Union13,14. The results of studies with measured BMI are shown in Table 2.4 (including five of the 

seven JANPA countries). The combined prevalence of overweight and obesity in 4-year-olds (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 et al. (2010) 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 the sample sizes for many of the studies identified by Cattaneo et al. were small. 

 

Del Mar Biblioni et al. (2013) conducted a systematic review of the worldwide prevalence of 

overweight and obesity measured by BMI among adolescents (aged 10 to 19 years) for surveys 

conducted between 1999 and 201115. 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 self-reported data. Prevalence 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 

                                                           
13

 De Onis et al. (2010) have also provided prevalence estimates for overweight and obesity worldwide among preschool 
children (aged up to 5 years).  
14

 Cattaneo et al. (2010) identified studies in each of the 27 EU countries combined with a systematic review.  Both 
ƳŜŀǎǳǊŜŘ ŀƴŘ ǊŜǇƻǊǘŜŘ ŜǎǘƛƳŀǘŜǎ ƻŦ .aL ǿŜǊŜ ƛƴŎƭǳŘŜŘΦ 5ŀǘŀ ƻƴ ǇǊŜǎŎƘƻƻƭ ŎƘƛƭŘǊŜƴΩǎ .aL ǿŜǊŜ ƴƻǘ ŀǾŀƛƭŀōƭŜ ƛƴ !ǳǎǘǊƛŀΣ 
Denmark, Estonia, Finland, Latvia, Luxembourg, Malta, the Slovak Republic or Slovenia at the time of their review. Where 
multiple studies were available for a country, the one with the most robust sample was selected. 
15

 5Ŝƭ aŀǊ .ƛōƭƛƻƴƛ Ŝǘ ŀƭΦΩǎ όнлмоύ ǎŜŀǊŎƘ ǊŜǘǊƛŜǾŜŘ пл ǎǘǳŘƛŜǎΦ ¢ƘŜȅ ƛƴŎƭǳŘŜŘ ǎǘǳŘƛŜǎ ǘƘŀǘ ǿŜǊŜ ōŀǎŜŘ ƻƴ ǎŀƳǇƭŜǎ ǘƘŀǘ ǿŜǊŜ 
nationally or regionally representative and which used definitions of overweight and obesity developed by the US-CDC, 
IOTF or WHO, and with separate estimates for males and females. The most recent national or regional study was included 
in preference to older national 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 countries examined (EU-27 plus Iceland, Norway and Switzerland). 



the exceptions 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) 

Source: del Mar Biblioni et al. (2013, Table 2). National estimates only are reported here; the authors also reported 

regional estimates. All studies in the table used IOTF cut-points. 

Countries taking part in JANPA are highlighted. 

 

De Moraes et al. (2011) conducted a systematic review of the prevalence of abdominal obesity in 

adolescents (aged 10 to 19 years) conducted between 2003 and 200916. A majority of the studies 

identified were conducted in the USA, Central and South America, with only five 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, prevalence estimates of abdominal obesity range from about one in 10 to one in 

three adolescents. Ng et al. (2014) have also commented on the lack of cross-nationally comparable 

data on abdominal obesity. 

 

A key data source on the prevalence of child overweight and obesity is 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 systems, providing measured and comparable data on rates of 

overweight/obesity among primary-ǎŎƘƻƻƭ ŎƘƛƭŘǊŜƴΦ ¢ƘŜ ŀƛƳ ƻŦ /h{L ƛǎ ǘƻ άΧŦƛƭƭ ǘƘŜ ƎŀǇ ƛƴ 

longitudinal information on anthropometry in primary-school children by routinely measuring their 

body weight aƴŘ ōƻŘȅ ƘŜƛƎƘǘέ ό²ƛƧƴƘƻǾŜƴ Ŝǘ ŀƭΦΣ нлмоΣ ǇΦ улύΦ /ƻǳƴǘǊƛŜǎ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ƛƴ /h{L ŀǎǎŜǎǎ 

overweight and obesity in children aged 6-9 years using objective measures, in order to monitor 

trends, compare progress with other countries, and inform action to reverse the trend17. 

 

                                                           
16

 A total of 29 studies of the general population that were cross-sectional in design and with measured abdominal obesity, 
verified by waist circumference, for males and females separately, were included. 
17

 The number of countries taking part has increased since the first round, conducted in 2007-2008: 
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/activities/monitoring-and-surveillance/who-
european-childhood-obesity-surveillance-initiative-cosi  

Country 
Year of 
survey Population Age 

% Overweight % Obese 

All Boys Girls All Boys Girls 

Cyprus 1999-2000 School-based survey 12 to 17 18.9 21.3 16.5 5.8 7.1 4.5 

Czech Republic 2005 Lifestyle and obesity study 6 to 17 12.3 16.6 8.0 1.4 1.7 1.0 

Germany 2008 CrescNet database 12 to 16 18.2 19.3 17.0 6.2 7.6 4.6 

Greece 2003 School-based survey 13 to 19 18.3 23.3 14.0 4.3 6.1 2.7 

Italy 2002 HBSC study (self-reported) 11, 13 and 15 15.6 20.9 10.6 2.3 3.5 1.2 

Ireland (Rep of) 2003 School-based survey 11 to 16 18.5 17.8 19.2 5.8 5.6 6.1 

Ireland (Northern) 2003 School-based survey 11 to 15 18.2 18.5 17.8 5.9 6.0 5.7 

Portugal 2008 School-based survey 10 to 18 17.4 17.7 17.0 5.2 5.8 4.6 

Sweden 2001 School-based survey 10, 13 and 16 15.8 14.6 16.9 4.4 5.0 3.6 

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
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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, 2014a)18. In both 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 percentages 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. Prevalence of 

overweight and obesity exceeded 33% in boys and girls in Greece, Italy and Spain, and was lower, 

around 16-18%, in Latvia and Lithuania. Prevalence of overweight and obesity was on average higher 

among girls than boys, with the largest gender differences in Belgium, Hungary, Ireland and Norway. 

 

Table A2 (Appendix 2) shows other recent European data sources for the prevalence of child and 

adolescent overweight and obesity.  

 

Table 2.6. COSI round 2: Percentages of underweight/healthy weight, overweight and obese boys 

and girls, IOTF cut-points 

Country 

Boys Girls 

% Normal/ 
Underweight 

% 
Overweight 

% 
Obese 

% Normal/ 
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 13.4 5.9 

Greece 61.9 24.5 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 23.1 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 22.0 11.5 63.4 26.1 10.5 

Median 81.1 13.7 6.7 78.5 15.7 6.7 

Source: Wijnhoven et al. (2014a, Table 4). 
All children are aged 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:  
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 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 220,000 children in 13 countries have been reported (Wijnhoven et al., 2014a). Nine 
countries (Belgium (Flanders), Czech Republic, Ireland, Italy, Latvia, Lithuania, Norway, Portugal, and Slovenia) took part in 
rounds 1 and 2 of COSI. Some countries have published national 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). 



¶ There are several possible reasons for a stabilisation in trends which are difficult to 

disentangle, e.g. systematic sampling or non-response bias, issues with smaller sample sizes, 

reported rather than measured BMI, and/or time-lagged changes associated with 

interventions (Visscher et al., 2015; Olds et al., 2011; Rokholm et al., 2010).  

¶ 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 obesity) (Lissner 

et al., 2013)19. 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 or healthy weight, overweight, and obese.  

¶ In several countries20Σ ƛƴŎǊŜŀǎŜǎ ƛƴ ŎƘƛƭŘǊŜƴΩǎ ǿŀƛǎǘ-hip ratio have been recorded in the 

presence of stable BMI and/or over and above changes in BMI, and this suggests that 

reliance on BMI alone may not be sufficient to track trenŘǎ ƛƴ ƻōŜǎƛǘȅΦ Lƴ ŦŀŎǘΣ άΧŦƻŎǳǎƛƴƎ ƻƴ 

trends in waist circumference rather than BMI leads to a less optimistic conclusion: the 

ǇǳōƭƛŎ ƘŜŀƭǘƘ ǇǊƻōƭŜƳ ƻŦ ƻōŜǎƛǘȅ ƛǎ ǎǘƛƭƭ ƛƴŎǊŜŀǎƛƴƎέ ό±ƛǎǎŎƘŜǊ Ŝǘ ŀƭΦΣ нлмрΣ ǇΦ муфύΦ 

¶ The monitoring of sub-groups of the population 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).  

¶ The identification of trends is reliant on the method of statistical modelling used, 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 non-linear or phased sequence, as 

has appeared to have occurred in Denmark, for example (Rokholm et al., 2010)21.  

  

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 200522. Annualised trends in obesity among school-aged children ranged from about +0.1% 

to +0.7% across 14 European countries with available data23. Among school-aged children, 

annualised trends for overweight and obesity combined tended to be larger, ranging from about 

+0.5% to 2.3%24. Exceptions were 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, Germany, 

the Netherlands, FYR Serbia, and the UK. Wang and Lobstein (2006) concluded that the rate of 

increase was higher in countries undergoing rapid socio-economic development25.  
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 This kind of change has been detected in Swedish children, for example (Ekblom et al., 2004). 
20

 Including England (McCarthy et al., 2003), Norway (Kolle et al., 2009), Spain (Moreno et al., 1997) and the USA 
(Freedman et al., 2015). 
21

 Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘΣ ǘƘƻǳƎƘΣ ǘƘŀǘ bƎ Ŝǘ ŀƭΦΩǎ όнлмпύ ǎǘǳŘȅ ǳǎŜŘ ŀƴŀƭȅǎŜǎ ǘƘŀǘ ŀƭƭƻǿŜd for non-linearity in trends. 
22

 With data collected between 1970 and 2002; some of the data sources used for these estimates were not based on 
nationally representative samples. 
23

 Crete, Czech Republic, England, Finland, France, Germany, Iceland, Northern Ireland, the Netherlands, Poland, FYR 
Serbia, Spain, Sweden, and Switzerland. 
24

 In Crete, Czech Republic, England, Finland, France, Germany, Iceland, Northern Ireland, the Netherlands, FYR Serbia, 
Spain, Sweden, and Switzerland. 
25

A study on patterns of thŜ ǇǊŜǾŀƭŜƴŎŜ ƻŦ ƻǾŜǊǿŜƛƎƘǘ ŀƴŘ ƻōŜǎƛǘȅ ŀƳƻƴƎ ŎƘƛƭŘǊŜƴ ŀƴŘ ŀŘƻƭŜǎŎŜƴǘǎ ƛƴ ǘƘŜ ΨǘǊŀƴǎƛǘƛƻƴ 
ŎƻǳƴǘǊƛŜǎΩ ƻŦ /ŜƴǘǊŀƭ ŀƴŘ 9ŀǎǘŜǊƴ 9ǳǊƻǇŜ ǿƘŜǊŜ ǊŀǇƛŘ ŎƘŀƴƎŜǎ ǎǘŀǊǘƛƴƎ ƛƴ ǘƘŜ ŜŀǊƭȅ мффлǎ ό.ƻŘȊǎŀǊ ϧ Zsakai, 2014) supports 
the link between macroeconomic development and trends 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. 
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Rokholm et al. (2010) reviewed studies examining trends in overweight and obesity in children and 

adolescents published between 1999 and 2010 which contained information on the prevalence of 

overweight and obesity for at least two time points26. Results were presented (where available) 

according to age group (children aged 2-12 years, adolescents aged 13-18 years, and adults aged 18+ 

years), sex, region and socio-economic group.  Among children in Europe, stabilization/levelling off 

or a decrease was observed in 11 countries27. Among European adolescents, stabilization/levelling 

off or a decrease was observed in all seven countries included in the review28.  Olds et al. (2011) also 

reviewed evidence from nine countries with high-quality trend data29 from children age 2 to 19 years 

collected between 1995 and 2008. They estimated that the annual rate of change of overweight and 

obesity combined was 0.0%. They also found that the rate of change for girls (-0.08%) showed more 

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

 

Ng et al. (2014) drew 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 overweight and obese 

males and females aged 2 to 19 years across four time points from 1980-2013 for 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 and obesity. 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, across adults, 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 gaining weight at all ages, including childhood and adolescence, with more 

rapid gains between ages 20-40 years. In developed countries, peak prevalence was moving to 

earlier ages with time.  Ng et al. further noted that important sub-national variations (for example by 

socio-economic group, ethnic or racial group, and urban and rural areas) were not captured in their 

analyses. Table A3 and A4 (Appendix 2) show estimates of the prevalence of overweight and obesity 

from 1980 to 2013 for each European country separately from Ng et al. (2014). 

 

Section A2.3 (Appendix 2) 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 European regions (1980-2013), from Ng et al. (2014) (IOTF cut-points) 

Region 
Males 
1980 

Males 
1990 

Males 
2000 

Males 
2013 

Females 
1980 

Females 
1990 

Females 
2000 

Females 
2013 

Overweight 

Central Europe 10.7 10.8 12.0 13.8 11.4 11.0 12.0 14.0 
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 A total of 52 sources were identified: 30 of these included children, and 14 included adolescents. All age groups and 
samples (whether regional or national) were included. 
27

 Denmark, England, France, Greece, the Netherlands, Norway, Russia, Scotland, Spain, Sweden, Switzerland. 
28

 Denmark, England, France, Iceland, the Netherlands, Sweden and Switzerland. 
29

 Australia, 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). 



Eastern Europe 7.1 8.1 10.2 11.9 9.4 10.6 10.9 12.4 

Western Europe 14.1 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 5.5 5.8 6.4 7.2 5.1 5.3 5.8 6.4 

Overweight and obese 

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 of strong 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 socio-economic status and difference between immigrant and non-immigrant groups. It is outside 

the scope of this review to consider the reasons for socio-economic disparities in any depth.  

Yƴŀƛ Ŝǘ ŀƭΦ όнлмнΣ ǇΦ мптоύ ƘŀǾŜ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ ά! ǎƻŎƛŀƭ ƎǊŀŘƛŜƴǘ ƛƴ ƻǾŜǊǿŜƛƎƘǘ Ǌǳƴǎ ǘƘǊƻǳƎƘ 

European and other developed countries, with those who are poorest the most likely to be 

ƻǾŜǊǿŜƛƎƘǘέΦ DŜƴŜǊŀƭƭȅ ǎǇŜŀƪƛƴƎΣ ŎƻǳƴǘǊȅ-level data patterns indicate that overweight and obesity 

prevalence tends to increase with per capita gross domestic product (GDP) up to a certain level30 

after which it decreases (Pampel et al., 2012; Pomerleau et al., 2008). Also, countries with the 

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

(Pomerleau et al., 2008; Knai et al., 2012). These between-country disparities are mirrored by socio-

economic disparities within countries: socio-economic status (SES) groups with the greatest access 

to energy-dense diets are those with the highest levels of obesity. These tend to be low-SES groups 

in developed countries (Due et al., 2009; Wang & Lim, 2012; Robertson et al., 2007).  Women and 

children in lower socio-economic groups may be more vulnerable than men to developing obesity 

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

Knai et al. (2012) conducted a systematic review of socio-economic disparities in child overweight 

and obesity across countries in Europe, and linked their search results with analyses of a country-

level indicator of relative inequality in household income31 and prevalence estimates of overweight 

and obesity from the HBSC study (self-reported) and the OECD (measured). They reported a country-

level correlation between self-reported overweight/obesity prevalence and income inequality of .60, 

and between measured overweight/obesity prevalence and income inequality of .55. Other evidence 
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 Pomerleau et al. (2008) suggest that this level is around 10,000 USD around 2008. 
31

  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 cross-sectional studies conducted 

between 1990 and 2005 for individual-level associations between measures of SES and overweight 

and obesity in children and adolescents32.  Various measures of SES were employed in the studies in 

their review (education, occupation, family income, composite measures of SES, and/or 

neighbourhood-level 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 results were found. Shrewsbury and Wardle (2008) also noted that inverse SES-adiposity 

relationships were more consistently found in studies of younger children compared with 

adolescents. The treatment of ethnicity varied across the studies reviewed (and the composition of 

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

risk of overweight/obesity was 2.04 between the lowest and highest SES groups. Sixteen of the 45 

studies examined multivariate relationships between 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. 281-нύ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ ά¢ƘŜ ǊŜǎǳƭǘǎ Ƴŀȅ ǊŜŦƭŜŎǘ ǘƘŜ ǊŜƭŀǘƛǾe 

stability and therefore greater validity of parental education as an indicator of SES, while parental 

ƻŎŎǳǇŀǘƛƻƴ ŀƴŘ ƛƴŎƻƳŜ ŎƻǳƭŘ ōŜ ƳƻǊŜ ƭƛŀōƭŜ ǘƻ ŎƘŀƴƎŜΦ Χ ŜŘǳŎŀǘƛƻƴ ƛǎ ƳƻǊŜ ǘƘŀƴ ŀ ƳŀǊƪŜǊ ŦƻǊ 

parental overweight and probably exerts an independent effecǘ ƻƴ ŀŘƛǇƻǎƛǘȅΧ ώŀƴŘϐ {9{ ƎǊŀŘƛŜƴǘǎ ƛƴ 

ŀŘƛǇƻǎƛǘȅ ŘŜǾŜƭƻǇ ŜŀǊƭȅ ƛƴ ǘƘŜ ƭƛŦŜ ŎƻǳǊǎŜέΦ hǘƘŜǊ ŜǾƛŘŜƴŎŜ Ƙŀǎ ŎƻƴŦƛǊƳŜŘ ǘƘŀǘ {9{ ƎǊŀŘƛŜƴǘǎ ŜƳŜǊƎŜ 

as early as age 3 or 4 years (Knai et al., 2012). 

Labree et al. (2011) reviewed studies that compared within-country prevalence of overweight and 

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

groups, in Europe. They identified 19 cross-sectional studies conducted in 6 countries33. They found 

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

overweight and obesity than their majority group counterparts. There were, however, some 

ŜȄŎŜǇǘƛƻƴǎΦ [ŀōǊŜŜ Ŝǘ ŀƭΦ όнлммύ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ ΨƳƛƎǊŀƴǘΩ ƎǊƻǳǇ ǾŀǊƛŜŘ ŀŎǊƻǎǎ 

studies. Studies also varied in the number of different sub-groups 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 identified in this review. Labree et al. were 

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

If prevalence of overweight and obesity is increasing to a greater extent among low-SES groups 

compared with high-SES groups, this would be evident in a widening of SES-related 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 changed over time. 
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 This is an update of a review conducted previously by Sobal and Stunkard (1989), who examined 144 studies published 
before 1989 examining SES-overweight/obesity relationships among both children and adults. About a quarter of studies 
identified by Shrewsbury and Wardle (2008) were 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. 
33

 Austria (1 study), Denmark (2), Germany (4), Greece (1), the Netherlands (4), and the UK (7) (studies published between 
1999 and 2009, and data collected 1991-2007). Fourteen of these studies classified overweight and obesity using the IOTF 
cut-points. 



Only seven European studies met their inclusion criteria34. Four 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 find evidence for a change in disparities. None of 

the seven reported a significant narrowing of SES-related disparities over time. Data from England 

ŀƴŘ CǊŀƴŎŜ ǊŜǾƛŜǿŜŘ ōȅ wƻƪƘƻƭƳ Ŝǘ ŀƭΦ όнлмлύ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ Yƴŀƛ Ŝǘ ŀƭΦΩǎ ǊŜǾƛŜǿ ƛƴ ǘƘŀǘ ǘƘŜȅ 

suggested that the stabilisation of prevalence rates was more pronounced in medium and high 

socio-economic groups than in low socio-economic groups. 

A limitation with cross-sectional studies is that they only reveal information about relationships 

between SES and overweight/obesity at single time-points; also, this may vary by ethnic or racial 

groups. One study conducted in the USA (Jones-Smith et al., 2014) illustrates the complexity of this 

issue. The study estimated the probability of overweight/obesity from birth until 5 years of age 

according to socio-economic status (SES quintiles) for five race/ethnic groups (American 

Native/Alaskan Native, African American, Asian, White). In general across race/ethnic groups, the 

probability of being classified as overweight/obese 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 informative to track changes in both 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 identified 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 indicating upward 

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 adequate income children.  

Lƴ ǎǳƳƳŀǊȅΣ άŀ ƎǊƻǿƛƴƎ ōƻŘȅ ƻŦ ƭƛǘŜǊŀǘǳǊŜ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜ {9{-obesity association is complex and 

varies by several demographic (e.g. age, gender, ethnicity) or environmental (e.g. countries, SES) 

ŦŀŎǘƻǊǎΦέ ό²ŀƴƎ ϧ [ƛƳΣ нлмнΣ ǇΦ мур).  As already noted in Section 2.2.3, several authors 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 childhood overweight 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 
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  Measured BMI, indicators of SES and time trends since 2000 based on multiple cross-sectional data collections.  One 
study was conducted in each of Belgium and Finland; two in France; and the remaining three in the UK. 
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have been published since 2000 (see Appendix 2). This section considers a selection of these 

estimates, giving preference to studies with measured BMI, IOTF cut-points, more recent surveys, 

and larger and nationally representative samples, where available. Details of each of these studies 

are shown in Table A5 (Appendix 2). Unless otherwise stated, the IOTF cut-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 Osijek conducted in 2011 (Farkas et al., 2015) 

estimated that about 24% of boys and 16% of girls were overweight or obese (WHO cut-points). 

Among children aged 6-7 from a small nationally representative sample surveyed in 2003-2004, 

about 22% of boys and 20% of girls 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 COSI for the first time 

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. (2013) identified 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). Meta-analysis indicated that 10.2% (CI95%: 

9.8-10.7%) of Greek children were obese, 23.7% (CI95%: 22.7-24.8%) were overweight and the 

combined prevalence of overweight and obesity was approximately 34% (CI95%: 32.7-35.3%). 

Analysis by gender showed that 11.0% of boys and 9.7% of girls were obese, while 24.1% of boys and 

23.2% of girls were overweight.  

 

Among children aged 1 to 5 (from five regions in Greece surveyed in 2003-2004; 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 year-olds (surveyed 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., 2014a)35. Among adolescents (aged 12 to 19; nationally 

representative sample conducted in 2010-2012; 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 and obesity in adolescents were highest at ages 12-

14, but among adolescents at all ages, they exceeded 33% in boys and 20% in girls36.  

2.3.1.3. Ireland 

The literature from Ireland provided 18 sets of estimates of the prevalence of overweight and 

obesity. Five are 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 
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 Results for round 3 of COSI are not yet published for Greece. 
36

 This study also included estimates of abdominal obesity (using cut-points of the International Diabetes Federation, IDF). 
Across all adolescents, about 9% of boys and 9% of girls were classified as being abdominally obese. Rates of abdominal 
obesity peaked in boys at age 13 and in girls at age 12, thereafter showing small declines with increasing age. 



cohorts, and followed every 2-3 years. The Infant Cohort of about 11,150 children was first surveyed 

at age 9 months in 2008-2009, while the Child Cohort of about 8,550 children was first surveyed at 

age 9 years in 2007-2008. The second is the third round of COSI (2012). Estimates for adolescents 

come from a study on second-level studŜƴǘǎΩ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǎǇƻǊǘ όCŀƘŜȅ Ŝǘ ŀƭΦ нллрύΣ ǿƘƛƭŜ ǘƘŜ 

most recent estimates, based on data collected in 2013-2014, come from the Fluoride and Caring for 

/ƘƛƭŘǊŜƴΩǎ ¢ŜŜǘƘ όC!//¢ύ ǎǘǳŘȅ όaŎ/ŀǊǘƘȅ Ŝǘ ŀƭΦΣ нлмсŀύ37. 

 

Among infants aged 9 months who took part in GUI, on the basis of the UK-WHO 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 (Layte & McCrory, 2011). The FACCT study indicated that 21% of children aged 4-7 years (18% 

of boys and 25% of girls), and 26% of adolescents (aged 11-14 years; 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 the FACCT study for children aged 4-7 years 

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 aged 13 to 18 in 2004 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 U-shape with age, being lowest among adolescents aged 15 and 16. 

2.3.1.4. Italy 

9ǎǘƛƳŀǘŜǎ ŦǊƻƳ Lǘŀƭȅ ǿŜǊŜ ǊŜǘǊƛŜǾŜŘ ŦǊƻƳ мс ǎƻǳǊŎŜǎΦ CƛǾŜ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƘŜǊŜΦ ¢ǳǊŎƘŜǘǘŀ Ŝǘ ŀƭΦΩǎ 

(2012) systematic review of prevalence of overweight and obesity among children in Italy (aged 6-

ммΣ ǎǘǳŘƛŜǎ ǇǳōƭƛǎƘŜŘ ǎƛƴŎŜ нлллύΣ ŀǎ ǿŜƭƭ ŀǎ LǘŀƭȅΩǎ ŎƘƛƭŘ ƻōesity surveillance system, OKkio alla 

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 the 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 adolescents is difficult.  

 

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), overweight and obesity 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% of all children aged 8 and 9 were overweight 

and obese. Gender differences were not apparent, with 30-31% of both boys and girls classified as 

overweight or obese. 
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 The FACCT study estimates were obtained by McCarthy et al. (2016a) from the Oral Health Services Research Centre. 
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Italy does not have national data for prevalence of measured overweight and obesity in adolescents. 

The only nationally representative data are self-reported, 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 North-Central Italy (surveyed in 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% 

respectively, in girls. The prevalence of overweight and obesity in adolescents has also been 

examined in three regions in Central Italy (surveyed 1993-2001; Celi et al., 2003). Prevalence of 

overweight and obesity at ages 11, 13 and 15 was 35%, 29% and 25% in boys, respectively, 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, 31.4% of infants aged 12-36 

months were overweight and 6.5% obese (WHO reference charts; Nazareth, 2013). Children aged 3 

to 6 from Porto were surveyed in 2008-2009; of these, 37% of boys and 30% of girls were overweight 

or obese (Vale et al., 2011). Rito and Graça (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 were 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 representative sample 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% in boys 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 reference standards to classify overweight and obese varies across studies.  

 

Lƴ нлмлΣ wƻƳŀƴƛŀΩs national nutrition programme collected data from a representative sample of 

infants aged 0-24 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 in 2010-2012 in 14 

counties of Romania indicated that 20% of children aged 6-7 years were overweight or obese, and 

that 18% of children aged 13-14 were overweight or obese (WHO cut-points; Ardeleanu et al., 2015). 

 

The results for the third round of COSI for Romania 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 the 8-9 year-olds surveyed, prevalence of 

overweight and obesity 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. Mocanu (2013) 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 (IOTF cut-points). No 



significant gender differences were found for any age, and prevalence was highest at age 9 in both 

sexes. Valean et al. (2009) surveyed children in Northwest Romania and estimated, using the US-CDC 

cut-points, that 25% of boys and 17% of girls aged 6-18 were 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 grades 1-4, compared to 16% of boys in 

grades 9-12, were overweight or obese. Chirita-Emandi et al. (2012) estimated that, in West 

Romania, 30% of boys and 22% of girls aged 6-17 were overweight or obese (IOTF cut-points). 

Estimates from South Romania (Bucharest) in children aged 7-19 are similar to those for the West 

(IOTF cut-points), with prevalence of overweight 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 that it has a national monitoring and 

ǎǳǊǾŜƛƭƭŀƴŎŜ ǎȅǎǘŜƳΣ {[hŦƛǘΣ ǿƘƛŎƘ Ƙŀǎ ŎƻƭƭŜŎǘŜŘ Řŀǘŀ ƻƴ ŎƘƛƭŘǊŜƴΩǎ ƳŜŀǎǳǊŜŘ .aLΣ ǘǊƛŎŜǇǎ ǎƪƛƴŦƻƭŘΣ 

and a battery of eight motor tests annually since 1987. It covers all of the population aged 6 to 19 

years with sample sizes ranging from about 180,000-190,000 in recent years (Starc, personal 

communication, February 17, 2016). Participation rates are generally a little over 90% of the 

population. Based on SLOfit data from 201438 (SLOfit database 1989-2015, 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 prevalence among boys). Prevalence of overweight 

and obesity peaked among girls at ages 9-10 (with 26-27% overweight or obese), and among boys at 

ages 11-12 (with about 30% overweight or obese), generally decreasing thereafter. Prevalence 

estimates from Kovac et al. (2012), 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 year-olds, that 17% of boys and a little over 21% of girls were 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 increase 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 prevalence of overweight 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 Appendix 2).  

2.3.2.1. Croatia 

Three published sources on trends in the prevalence of overweight and obesity in children were 

retrieved for Croatia; none covers nationally representative samples.  
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Bralic et al. (2011) analysed trends in the prevalence of overweight and obesity among children aged 

7 in Splitsko-Dalmatinska county on the basis of data collected in 1991, 1999 and 2008 (measured 

BMI and IOTF cut-points). 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%. Obesity also 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 interpreting these results, Bralic et al. noted that the area in which the study was 

undertaken was not directly hit by the war of independence (1991-1995). 

 

Aberle et al. (2009) examined trends among four-year-old children in Slavonski Brod county by 

comparing data for the 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 that four-year-olds 

in this region were 4 to 5cm shorter and about 500g lighter in 2005 than in 1985. Aberle et al. (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 to 19 in Zagreb assessed in 1991, 1997 and 2010. The percentages of boys with 

BMI at or above the 85th percentile on the US-CDC 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 of socio-economic 

and political changes occurring at the time of the surveys. 

 

In summary, there is insufficient evidence in Croatia to establish a clear picture of trends in 

overweight and obesity in children. The Croatian war of independence will have impacted on 

ŎƘƛƭŘǊŜƴΩǎ ƴǳǘǊƛǘƛƻƴŀƭ ǎǘŀǘǳǎΣ ǿƛǘƘ ǾŀǊƛŀǘƛƻƴǎ ƛƴ ǘƘŜ ǎŎŀƭŜ ŀƴŘ ƪƛƴŘ ƻŦ ƛƳǇŀŎǘ ǾŀǊȅƛƴƎ ōȅ ǊŜƎƛƻƴΦ 

2.3.2.2. Greece 

Five sources examining trends in prevalence were 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 cut-points), that increases in prevalence between 2001-2003 have been 

followed by a period of stabilisation from 2003-2010. The results of analyses by Tambalis et al. 

(2010), which examined trends in overweight and obesity among 8 and 9 year-old children from 

nationally representative surveys conducted annually between 1997 and 2007 are partially 

consistent with those of Kotanidou et al.  (2013). Tambalis et al. (2010) reported a stabilising in 

prevalence of obesity (IOTF cut-points) among both boys (at around 12.2-12.3%) and girls (around 

11.2-11.3%) from 2004 to 2007. However, prevalence of overweight showed an increasing trend 

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 among children aged 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 



(using the IOTF criteria) and found that rates 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, followed by a 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 is a systematic review of prevalence and trends among children 

aged 4 to 12 (Keane et al., 2014), which was updated by McCarthy et al. (2016a)39. Together, these 

papers cover trends from 2002-2014. Keane et al. (2014) examined 16 sets of estimates from 15 

papers published between 2002 and 2012 and using the IOTF cut-points; 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 significant downward 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 younger children (aged 4-7 years) and older children (aged 8-14 

years). No significant trends were observed in these sub-groups. 

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

ƻŦ YŜŀƴŜ Ŝǘ ŀƭΦΩǎ όнлмпύ ŀƴŘ aŎ/ŀǊǘƘȅ Ŝǘ ŀƭΦΩǎ όнлмсŀύ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿǎΣ ƛƴ ǘƘŀǘ ŀ ǎƳŀƭƭ ōǳǘ 

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 differences were found in 

prevalence among 9 year-olds 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 data from 199л ǘƻ нллрΣ hΩbŜƛƭƭ Ŝǘ ŀƭΦ όнллтύ ǊŜǇƻǊǘŜŘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ 

percentage of overweight and obese children aged 8 to 12, from 12.2% to 22.1% (IOTF cut-points). 

Similarly, Walton et al. (2014) reported significant increases in the mean BMI of children aged 8-12 in 

comparisons of surveys conducted in 1988-1989 and 2005-2006. Going back even further, Perry et 

al. (2009) have reported a dramatic increase in the BMI of 14-year-old children between 1948 and 

2002 (from 17-18 to 21-22).  

 

In summary, the evidence 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 children, since 2002. 
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 The review was completed by Laura McCarthy, Eimear Keane, Cƛƻƴŀ DŜŀƴŜȅΣ aŀǳǊŀ hΩ{ǳƭƭƛǾŀƴ and Ivan J Perry. It forms 

Deliverable D1 of the safefood project Lifetime Costs of Childhood Overweight and Obesity which covers the Republic of 
Ireland and Northern Ireland and which in turn helps to inform WP4 of JANPA for the Republic of Ireland. Principal 
Investigators of the safefood study are Dr Fiona Geaney and Professor Ivan J Perry, Department of Epidemiology & Public 
Health, University College Cork 
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2.3.2.4. Italy 

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 and 9 year-olds in 2008, 2010, 

2012 and 2014 have been compared (Spinelli 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 prevalence of both overweight (from 23.2% to 20.9%) and obesity (from 12.0% to 9.8%) among 8 

and 9 year-olds in the nationally representative OKkio alla SALUTE study (IOTF criteria). In the study 

of children and adolescents in Tuscany (2002-2006), results were mixed, depending on the age-

group considered. Prevalence of overweight and obesity decreased only among 11 year-olds. Small 

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 among 15 year-olds (from 13.3% to 19.7%) (IOTF cut-points). 

 

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., 2012a, Rito & Graça, 

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 Graça (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 prevalence of 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 aged 7-9 using data collected in 1970, 

1992 and 2002. They found statistically 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 latter 10-year period (1992-2002) as in the earlier 22-

year period (1970-2002). Padez (2006) also examined trends in prevalence among Portuguese 

conscripts (males aged 18) from 1986-2000. She reported a doubling in the prevalence of overweight 

(from 10.5% to 21.3%; IOTF cut-points) and a fourfold 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 slower 

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 slight increase in prevalence of increased 

weight for height in infants aged 0-24 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 



obese in 2005, and commented that this 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, noting relatively 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 (3,400g). This study also reported that 4.4% of children 

under 5 had low weight for height, while about 5% of children aged 6-7 had 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 нΦоΦмΦтΣ {ƭƻǾŜƴƛŀΩǎ ƴŀǘƛƻƴŀƭ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǎǳǊǾŜƛƭƭŀƴŎŜ ǎȅǎǘŜƳΣ {[hŦƛǘΣ 

provides annual data on the BMI of children aged 7-18 years since 1987. Several papers have been 

published examining trends on the basis of the SLOfit data (Kovac et al., 2008, 2012, 2014; Leskosek 

et al., 2010).  For example, Kovac et al. (2012) examined trends from 1991-2011 on the basis of these 

data. They found that the percentage of overweight (IOTF cut-points) increased substantially from 

1991 to 2011, from 13.3% to 19.9% in boys 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 2010-201540 (SLOfit database 1989-2015, 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 years, between 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 prevalence among 5 year-olds in 2001, 2003-2005 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 local materials in JANPA WP4 countries is difficult to summarise, since theoretical 

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 socio-economic/demographic and regional sources, and inequalities arising 

from health-related 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. 
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A total of 65 sources examined inequalities in prevalence of overweight and obesity among children. 

Across all countries, 36 included socio-economic characteristics (e.g. parental education), 25 

examined demographic differences (e.g. country of birth, number of children in 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 parent-related health 

behaviours (such as maternal smoking during pregnancy). These are summarised in Table A6 

(Appendix 2). 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; Skledar & Milosevic, 2015), and the fifth 

found a higher prevalence of overweight and obesity in children of lower birth order, and in families 

with fewer children and lower levels of parental education (Juresa et al., 2012). 

 

2.3.3.2. Greece 

Twenty-four studies on this topic were found for Greece. Consistent findings emerged for higher 

prevalence of overweight and obesity associated with lower parental education, boys, Greek-born 

(rather than foreign-born) children, higher parental BMI, lower dietary quality, skipping breakfast, 

less frequent meals, lower levels of physical activity, and higher levels of sedentary 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. For example, Farajian et al. (2011) found that some aspects of 

ŎƘƛƭŘǊŜƴΩǎ ŘƛŜǘ ǿŜǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǊŀǘŜǎ ƻŦ ƻǾŜǊǿŜƛƎƘǘκƻōŜǎƛǘȅΣ ǿƘƛƭŜ ŘƛŜǘŀǊȅ ǉǳŀƭƛǘȅ ƛƴ ǘǳǊƴ ǾŀǊƛŜŘ 

ŘŜǇŜƴŘƛƴƎ ƻƴ ǳǊōŀƴκǊǳǊŀƭ ŜƴǾƛǊƻƴƳŜƴǘΦ /Ƙŀƭƪƛŀǎ Ŝǘ ŀƭΦΩǎ όнлмоύ ŀƴŀƭȅǎŜǎ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ŜƴǾƛǊƻƴments 

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 socio-economic gradient at age 3 years, while another study 

examining weight gain from birth to three years showed that lower 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 & Biesma-Blanco, 2014). 

Multivariate analyses of childrenΩǎ .aL ŀǘ ŀƎŜ ф ό[ŀȅǘŜ ϧ aŎ/ǊƻǊȅΣ нлммΤ YŜŀƴŜ Ŝǘ ŀƭΦΣ нлмнΤ tŜǊǊȅ Ŝǘ 

al., 2015) indicated higher prevalence of overweight and obesity among girls, one parent families, 

lower occupational class, lower parental education, lower rates of physical activity, poorer dietary 

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 socio-economic gradient at age 9 and found that parental characteristics 

accounted for a large majority of this gradient, while child-related measures were not statistically 

significant. Other studies confirmed an association between socio-economic deprivation and child 

overweight/obesitȅ όIŜƛƴŜƴ Ŝǘ ŀƭΦΣ нлмпΤ hΩ{ƘŜŀ Ŝǘ ŀƭΦΣ нлмпύΦ hƴŜ ǎǘǳŘȅ όCŀƘŜȅ Ŝǘ ŀƭΦΣ нллрύ ŘƛŘ ƴƻǘ 



find a significant association between SES and rates of overweight or obesity among adolescents. 

IƻǿŜǾŜǊΣ CŀƘŜȅ Ŝǘ ŀƭΦΩǎ όнллрύ ŀƴŀƭȅǎƛǎ ǿŀǎ ōƛǾŀǊƛŀǘŜ ŀƴŘ ǳǎŜŘ ŀ ǊŀǘƘŜǊ ōǊoad measure of SES 

(parental occupation, split into 9 groups by sector). 

 

2.3.3.4. Italy 

Nine studies from Italy examined inequalities. There is strong and consistent evidence for regional 

variation in the prevalence of overweight and obesity. Prevalence in the 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 levels of 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 consistent (Spinelli et 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 et al., 2014; Nardone et al., 2015; Lazzeri et al., 2014; Valerio et al., 

2013). Prevalence is also higher among Italian-born than foreign-born children (Spinelli et al., 2012). 

 

2.3.3.5. Portugal 

Thirteen studies from Portugal described inequalities in prevalence. 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, with lowest 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, Rito & Graça, 2015). Differences by 

urban-rural 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 

ǎǇŜŎƛŦƛŎ ŀǎǇŜŎǘǎ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ƭƻŎŀl communities, such as poorer built environments and less safe 

neighbourhoods. Other studies from Portugal confirm associations between parental BMI, parental 

ŜŘǳŎŀǘƛƻƴ ŀƴŘ ŎƘƛƭŘǊŜƴΩǎ ƻǾŜǊǿŜƛƎƘǘ ŀƴŘ ƻōŜǎƛǘȅ ό.ƛƴƎƘŀƳ Ŝǘ ŀƭΦΣ нлмоΣ wŀƳƻǎ Ŝǘ ŀƭΦΣ нллтΤ tŀŘŜȊ et 

al., 2005, 2009; Ferreira & Marques-Vidal, 2008), as well as among children who were first-born, 

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 located for Romania. Unlike other JANPA countries, a positive 

association between SES (income) and prevalence of overweight/obesity has been reported in 

wƻƳŀƴƛŀΣ ŀŦǘŜǊ ŀŘƧǳǎǘƛƴƎ ŦƻǊ ŀǎǇŜŎǘǎ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ŘƛŜǘǎ ŀƴŘ ǇƘȅǎƛŎŀƭ ŀƴŘ ǎŜŘŜƴǘŀǊȅ ŀŎǘƛǾƛǘȅ ƭŜǾŜƭǎ 

(Mocanu, 2013). The COSI round 3 results for Romania (World Health Organization Regional Office 

for Europe, 2016; Nicolescu et al., 2013) indicate quite large regional variations in the prevalence of 

overweight and obesity among children in rural (21.6% overweight/obese), semi-urban (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 less active lifestyles. Morea and Miu (2013) found a positive association 
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between childhood overweight and obesity and parental BMI (measured as pre-pregnancy maternal 

overweight or obesity). 

2.3.3.7. Slovenia 

In Slovenia, inequalities in child overweight and obesity have not been studied extensively. Starc 

(2014) reported regional variations in the prevalence of overweight and obesity among children and 

ŀŘƻƭŜǎŎŜƴǘǎΦ wŀǘŜǎ ǿŜǊŜ ƘƛƎƘŜǎǘ ƛƴ tƻƳǳǊǎƪŀ ŀƴŘ ½ŀǎŀǾǎƪŀ όǘǿƻ ƻŦ {ƭƻǾŜƴƛŀΩǎ мн ǊŜƎƛƻƴǎύΦ {ǘŀǊŎ 

commented that reasons for these regional variations could be related to socio-economic, 

educational or environmental differences, but these have not yet been analysed. 

  



Tables 
Table T2.1. 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 Overweight 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 21.5 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 11.1 4.2 13.5 

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 WP4 countries are highlighted. Other major regions (bottom of table) are shown as comparisons. 
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Table T2.2. Trends in overweight and obesity (IOTF classification) for males and females aged 2-19 

years, Europe, 1980-2013 

Country/Region 

Males Females  

1980 1990 2000 2013 1980  1990 2000 2013 

Albania 31.5 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 12.1 14.6 17.2 15.5 16.5 19.4 22.7 

Bulgaria 33.1 29.5 25.6 26.7 32.5 29.2 25.4 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 21.4 

Finland 20.8 21.3 22.5 26.0 16.7 17.2 18.3 21.1 

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 21.4 24.3 13.3 15.0 17.8 21.1 

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 19.4 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 21.9 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 countries are highlighted. 



 

Table T2.3. Trends in obesity (IOTF classification) for males and females aged 2-19 years, Europe, 

1980-2013 

Country/Region 

Males  Females  

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 

Bosnia and 
Herzegovina 

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 3.5 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 5.5 

Ukraine 5.8 6.5 6.4 7.3 5.3 5.9 5.8 6.5 

United Kingdom 4.7 4.4 5.4 7.4 5.7 5.5 6.8 8.1 

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 5.5 5.8 6.4 7.2 5.1 5.3 5.8 6.4 

Source: Ng et al. (2014, Appendix, Webtable 10) 

JANPA WP4 countries are highlighted   
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Table T2.4. Selection of published prevalence estimates of child and adolescent overweight and obesity from KANPA WP4 countries collected since 2000 

Country First author, Year 
Year(s) of data 

collection 
Sample 

Age 
group 

BMI Sub-group 
Boys Girls 

Other relevant measures Comments 

OW* OB* OW OB 

Croatia Farkas, 2015 2011 
Osijek region - 10 
Kindergartens: 
760 

Ages 3 to 
7 years 

Measured, 
WHO 

All 10.4 13.6 7.8 8.6 None 

Prevalence is reported by 
discrete age groups but 
not tabulated here due to 
small sample size 

Croatia Juresa, 2012 2003-2004 

School health 
survey - 
Representative 
sample: 960 

6.5 to 
7.5 years 

Measured, 
IOTF 

All 13.8 8.3 12.6 6.9 None None 

Croatia Petranovic, 2014 2010 

Zagreb region - 
school sample, not 
necessarily 
representative: 
804  

Age 15 
to 19 
years 

Measured, 
CDC 

All 14.3 8.9 9.8 3.5 None None 

Greece 
Kotanidou, 2013 2004-2010 

Systematic review 

covering about 

430,000 children 

aged 1-12 

Ages 1 to 

12 

Measured, 

IOTF 
All 24.1 11.0 9.7 23.2 None 

Prevalence of OW and OB 

for boys and girls 

combined was estimated 

at 23.7% and 10.2% 

respectively. 

Greece Manios, 2007 2003-2004 

Broadly 
representative 
sample (5 regions) 
census-based 
sample: 2374 

1 to 5 
years 

Measured, 
IOTF 

All 12.9 6.2 15.5 8.1 None 

Prevalence is reported by 
discrete age groups but 
not tabulated here due to 
small sample size 

Greece 
Wijnhoven, 
2014a 

2009-2010 
Representative 
sample (COSI 
round 2) 

7 and 9 
years 

Measured, 
IOTF 

Age 7 24.5 13.6 25.6 14.3 

None None 

Age 9 30.4 14.7 27.7 14.6 

Greece Tambalis, 2010 2007 
Representative 
sample: 71,227 

8 to 9 
years 

Measured, 
IOTF 

All 26.5 12.2 26.7 11.2 None None 

Greece 
Grammati-
kopoulou, 2014 

2010-2012 
ADONUT Study - 
Representative 
sample: 37,344  

12 to 19 
years 

Measured, 
IOTF 

Age 12 33.8 8.0 24.0 11.1 AO*: 11.5% boys, 15.5% girls Significantly more OW/OB 
boys than girls at all ages; 
significantly more girls 
with AO than boys at ages 
12, 13 and 17 only; AO 
cutpoints from 
International Diabetes 

Age 13 29.1 10.8 25.1 6.1 AO: 14.7% boys, 12.3% girls 

Age 14 29.2 9.8 21.4 6.4 AO: 11.9% boys, 11.5% girls 

Age 15 26.3 8.8 17.9 5.7 AO: 9.3% boys, 10.3% girls 

Age 16 26.8 8.5 16.9 4.8 AO: 6.6% boys, 7.4% girls 



Country First author, Year 
Year(s) of data 

collection 
Sample 

Age 
group 

BMI Sub-group 
Boys Girls 

Other relevant measures Comments 

OW* OB* 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 19.4 6.0 AO: 8.9% boys, 9.2% girls 

Ireland Mangan, 2013 2008-2009 

Nationally 
representative 
sample (GUI): 
11,134 

Age 9 
months 

Measured, 
UK-WHO 

All 24.8 15.7 24.8 15.7 None 

Results are not reported 
by gender: that is, 24.8% 
of all children were 
classified as overweight 
and 15.7% as obese. 

Ireland Layte, 2011 2007-2008 
Nationally 
representative 
sample: 8,568 

Age 9 
years 

Measured, 
IOTF 

All 17.0 5.0 22.0 8.0 None 

Percentages have been 
rounded to the nearest 
whole number in the 
report. 

Ireland McCarthy, 2016a 2013-2014 

Fluoride and 
Caring for 
/ƘƛƭŘǊŜƴΩǎ ¢ŜŜǘƘ 
(FACCT) study, 
representative 
sample: 5232 

Ages 4-
14 years 

Measured, 
IOTF 

Age 4-7 13.0 4.0 19.0 6.0 

None 

Estimates are based on 
unpublished data, 
reported in McCarthy et 
al. (2016), who reported 
percentages to the 
nearest whole number 

Age  9-14 19.0 4.0 21.0 7.0 

All 16.0 4.0 20.0 7.0 

Ireland Heinen, 2014 2012 

COSI round 3, 
nationally 
representative 
sample: 1729 (age 
7) and 1945 (age 
9) 

Ages 7 
and 9 
years 

Measured, 
IOTF 

Age 7 12.2 2.2 15.9 5.5 

None None 

Age 9 15.9 4.1 17.7 4.3 

Ireland Fahey, 2005 2004 
Nationally 
representative 
sample: 3051 

Ages 13 
to 18 
years 

Measured, 
IOTF 

Age 13 16.4 6.1 22.9 3.5 

None None 

Age 14 17.7 4.4 19.1 3.5 

Age 15 14.7 4.6 14.3 5.3 

Age 16 13.1 3.4 15.9 1.7 

Age 17  15.7 4.9 13.6 4.2 

Age 18 18.0 6.0 11.1 9.3 

All 15.4 4.5 16.6 3.8 
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Country First author, Year 
Year(s) of data 

collection 
Sample 

Age 
group 

BMI Sub-group 
Boys Girls 

Other relevant measures Comments 

OW* OB* OW OB 

Italy Tuchetta, 2012 
Systematic review: 25 studies 

published 2003-2010 
Ages 6 to 
11 years 

Measured, 
IOTF 

All 
17.3-
35.2 

5.9-
21.1 

18.8-
31.6 

5.1-
20.7 

None 

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 22-26%; and 
in the South, this was 25-
26%; figures for OB for 
the North, Centre and 
South, respectively 
(sample sizes >1000) are 
5.5-8.9%, 8.0-12.7%, and 
16.6-20.9%, respectively. 
No gender breakdown by 
region is provided. 

Italy Maffeis, 2006 2002 

Regional samples 
from Verona 
(Northeast) and 
Messina (South): 
2150 

Ages 2 to 
6 years 

Measured, 
IOTF 

All 14.5 8.1 19.8 7.9 None 

Significantly higher 
prevalence rates in OW 
and OB in the South and 
North for both boys and 
girls; significantly more 
OW (but not OB) girls 
than boys. Percentages 
are estimates, read from 
Figure 1. 

Italy 
Spinelli, 2015, 
Nardone, 2015 

2014 

OKkio alla SALUTE, 
nationally 
representative 
sample: 48,426 

Ages 8 
and 9 
years 

Measured, 
IOTF 

All 20.7 10.3 21.2 9.4 None 

Results by gender 
provided by the OKkio alla 
SALUTE national team 
(Nardone, personal 
communication, February 
19, 2016). Across all 
children, 20.9% were 
classified as overweight 
and 9.8% as obese.  

Italy Lazzeri, 2008 2006 

Regional sample 
from Tuscany 
(North-Central): 
1430 (age 9), 1178 
(age 11-15) 

Age 9, 
11, 13, 
15 

Measured, 
IOTF 

Age 9 24.0 8.8 26.2 7.8 

None None 
Age 11 19.3 3.9 13.7 2.5 

Age 13 18.7 4.1 10.5 2.3 

Age 15 23.7 3.8 10.8 1.4 

Italy Celi, 2003 1993-2001 Regional sample Ages 3- Measured, Age 3 13.1 2.9 4.9 4.4 None None 



Country First author, Year 
Year(s) of data 

collection 
Sample 

Age 
group 

BMI Sub-group 
Boys Girls 

Other relevant measures Comments 

OW* OB* OW OB 

from Perugia, 
Terni and Rieti 
(Central): 44,231 

17.5 IOTF Age 4 8.2 5.3 6.7 3.3 

Age 5 14.3 7.5 9.9 4.6 

Age 6 13.9 8.7 11.5 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 22.5 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 5.5 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 5.1 12.5 4.6 

Age 17 15.0 4.3 11.1 4.2 

All 20.9 6.7 18.9 6.5 

Portugal Nazareth, 2013 2012 
Representative 
sample: approx 
2200  

Age 12-
36 
months 

Measured, 
WHO 

12-23 
months 

32.9 6.2 32.9 6.2 

None 

Results were not reported 
by gender, that is, 31.4% 
of all children were 
overweight and 6.5% 
obese. 

24-36 
months 

30.0 6.8 30.0 6.8 

All 31.4 6.5 31.4 6.5 

Portugal Vale, 2011 2008-2009 
Kindergarten 
sample from Porto 
region: 625 

Ages 3-6 
Measured, 
IOTF 

All 27.6 9.7 20.3 9.3 None None 

Portugal Rito, 2015 2012-2013 

COSI round 3, 
nationally 
representative 
sample: 7430 

Ages 6-8 
Measured, 
IOTF 

Age 6 14.4 6.9 15.6 6.6 

None 

Significantly more girls 
than boys OW/OB at age 
7, but significantly more 
boys OW/OB than girls at 
age 8. 

Age 7 16.1 8.0 19.4 7.8 

Age 8 18.3 11.7 17.9 8.9 
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Country First author, Year 
Year(s) of data 

collection 
Sample 

Age 
group 

BMI Sub-group 
Boys Girls 

Other relevant measures Comments 

OW* OB* OW OB 

Portugal Sardinha, 2011 2008 

Nationally 
representative 
sample of 
mainland 
Portugal: 22,048 

Ages 10-
18 

Measured, 
IOTF 

Age 10 23.9 7.6 21.9 5.8 

None None 

Age 11 22.3 7.0 20.5 7.1 

Age 12 20.8 6.9 20.5 4.8 

Age 13 18.6 8.1 19.8 5.8 

Age 14 18.8 5.2 18.0 4.3 

Age 15 15.5 5.3 15.6 3.8 

Age 16 15.3 4.4 15.4 4.5 

Age 17 15.3 4.4 13.5 3.5 

Age 18  13.4 4.3 12.7 3.3 

All 17.7 5.8 17.0 4.6 

Romania Nanu, 2011 2010 

National nutrition 
programme: 
details on sample 
not available 

Ages 0-
24 
months 

Measured, 
WHO 

All 5.4 None 

OW and OB are not 
reported separately; this 
is an estimate of 
'increased weight for 
height'. No significant 
gender differences were 
found. 

Romania 

Nicolescu, 2013; 
WHO Regional 
Office for 
Europe, 2016 

NS COSI Age 8-9 
Measured, 
IOTF 

All 14.8 15.0 15.7 8.0 None None 

Romania Ardeleanu, 2015 2010-2012 

Broadly 
representative 
sample (14 
counties of 
Romania): 14,030 
aged 6-7 years, 
13,385 aged 13-14 
years 

Ages 6-7 
years, 
13-14 
years 

Measured, 
WHO 

Age 6-7 10.1 9.5 10.1 9.5 None 

Results are not reported 
by gender: that is, 10.1% 
of all children were 
classified as overweight 
and 9.5% as obese.  

Age 13-14 11.0 6.8 11.0 6.8 None 

Results are not reported 
by gender: that is, 11% of 
all children were classified 
as overweight and 6.8% as 
obese.  

Romania Mocanu, 2013 2008-2012 North-east Age 6-10 Measured, Age 6 13.2 5.3 16.7 7.1 None No significant gender 



Country First author, Year 
Year(s) of data 

collection 
Sample 

Age 
group 

BMI Sub-group 
Boys Girls 

Other relevant measures Comments 

OW* OB* OW OB 

Romania (Iasi and 
Neamt): 3444 

years IOTF Age 7 14.6 10.0 16.8 8.1 differences at any age. 

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 

Romania Valean, 2009 Not stated 
North-west 
Romania (Cluj-
Napoca): 7904 

Age 6-18 
years 

Measured, 
CDC 

Grades 1-4 16.8 16.9 15.1 9.8 

None 
Significantly more OW 
and OB boys than girls at 
all age groups 

Grades 5-8 15.6 9.1 14.1 6.2 

Grades 9-
12 

9.9 6.0 5.6 1.2 

All 10.8 14.2 5.9 11.5 

Romania 
Chirita Emandi, 
2012 

2010-2011 
West Romania 
(Timis): 3731 

Age 7-19 
years 

Measured, 
IOTF 

All 20.7 9.0 16.3 5.8 None 
BMI by age and gender is 
reported in the paper. 

Romania Barbu, 2015 2010-2011 
South Romania 
(Bucharest): 866 

Age 6-17 
years 

Measured, 
IOTF 

All 21.1 8.0 16.2 4.5 None 
Significantly more OW 
and OB boys than girls  

Slovenia Sedej, 2014 2009 
Representative 
sample: 5496 

Age 5 
Measured, 
IOTF 

All 12.6 4.1 16.7 4.7 None 
Significantly more OW 
and OB girls than boys  

Slovenia 
Wijnhoven, 
2014a 

2009-2010 
Representative 
sample: COSI 
round 2 

Ages 6-9 
Measured, 
IOTF 

Age 6 11.3 5.2 12.5 5..8 

None None 

Age 7 14.0 7.1 14.5 6.7 

Age 8 18.0 8.5 18.1 8.5 

Age 9 17.7 8.0 19.3 9.8 

Slovenia Kovac, 2012 2011 
Representative 
sample (SLOfit): 
>150,000 

Ages 7-
18 

Measured, 
IOTF 

Age 7 14.2 7.5 15.3 6.8 

None 

These percentages are 
approximations, read 
from Figures 2 and 3 in 
the article. Prevalence of 
OW and OB is higher in 
boys than girls at all ages 
(but not confirmed by 

Age 8 17.0 8.0 17.4 7.0 

Age 9 20.0 9.0 20.0 6.9 

Age 10 20.5 9.5 20.0 6.8 

Age 11 24.0 9.4 20.1 6.8 
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Country First author, Year 
Year(s) of data 

collection 
Sample 

Age 
group 

BMI Sub-group 
Boys Girls 

Other relevant measures Comments 

OW* OB* OW OB 

Age 12 24.0 9.5 19.5 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 5.5 

Slovenia Starc, 2016 2014 
Representative 
sample (SLOfit): 
184,671 

Ages 7-
18 

Measured, 
IOTF 

Age 7 13.6 7.2 15.0 6.7 

Triceps skinfold also measured, 
not reported here. 

Source: Unpublished data 
provided by Dr Gregor 
Starc: SLOfit database 
1989-2015, Laboratory for 
the Analysis of Somatic 
and Motor Development, 
Faculty of Sport, 
University of Ljubljana. 
Estimates for the two 
adjacent years, 2013 and 
2015, show a very similar 
pattern as 2014. 

Age 8 17.3 7.8 18.1 7.3 

Age 9 19.7 7.3 19.5 6.7 

Age 10 20.5 8.4 20.7 6.2 

Age 11 22.1 7.9 19.3 5.8 

Age 12 21.8 8.1 18.4 5.1 

Age 13 20.0 7.9 16.9 4.9 

Age 14 19.0 7.0 16.4 4.6 

Age 15 19.5 6.2 14.3 3.7 

Age 16 20.5 5.6 14.2 4.1 

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 5.4 

*OW = overweight, OB = obese, AO = abdominal obesity. 

 

 

 



Table T2.5. Summary of publications examining inequalities in the prevalence of child overweight and obesity for JANPA participants 

Country First author, year Age group 
Socio-
economic 

Demographic 
Regional or 
Geographic 

Parental 
BMI 

Breastfeeding 

Child-
related 
health 
behaviours  

Parent-
related 
health 
behaviours  

Factors related to higher risk of OW/OB 

Croatia Bralic, 2005 
Mean age 
11.3    

x 
   

Higher parental BMI 

Croatia Petricevic, 20112 
Median age 
6.8    

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 children, lower birth order, higher levels of 
parental education 

Greece Tzotzas, 2008 13-19 years 
 

x x 
  

x 
 

Greek compared with non-Greek (boys only); no 
differences across rural, semi-urban and urban 
areas; smoking and alcohol consumption (girls 
only) 

Greece Patsopolou, 2015 12-18 years x x 
   

x x 
Higher maternal education, boys, eating outside of 
kitchen/dining room, paternal worry 

Greece Hassapidou, 2009 8-12 years x x 
   

x x 
Less pocket money, Greek-born, higher energy 
intake and lower exercise, food prepared by 
grandmother 

Greece 
Papadimitriou, 
2006 

6-11 years 
 

x 
     

Greek-born 

Greece Manios, 2007 1-5 years x x x x 
   

Parental BMI was the only significant predictor of 
OW/OB 

Greece Malindretos, 2009 
Mean age 
12.2    

x 
   

Higher parental BMI 

Greece Kyriazis, 2012 6-12 years 
     

x 
 

Skipping breakfast, not consuming fruits and 
vegetables,  consuming bread and soft drinks; 
hours spent watching TV 

Greece Roditis, 2009 N/A x x x 
  

x x 

This is a narrative review of OW/OB and 
characteristics associated with it, including 
nutrition, physical activity, socio-economic and 
demographic inequalities 

Greece Tambalis, 2013 10-12 years 
  

x 
  

x 
 

Rural; despite higher levels of physical activity 
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Country First author, year Age group 
Socio-
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  Jelastopulu, 2012 10-13 years x 
  

x 
 

x 
 

Lower parental education, higher parental BMI, 
fewer daily meals and more time spent in front of 
the television and/or on the computer  

Greece Kollias, 2011 
Mean age 
9.2    

x 
 

x 
 

Higher parental BMI, consumption of sweets and 
fast-food, and decreased physical activity  

Greece Farajian, 2011 10-12 years 
  

x 
  

x 
 

Some aspects of child's diet but not overall dietary 
quality were associated with OW/OB. Dietary 
quality was better in rural and semi-urban 
compared to urban areas. 

Greece Cassimos, 2011 11-12 years 
   

x 
 

x 
 

Higher parental BMI, fewer meals in larger 
portions, more time watching TV 

Greece 
Antonogeorgos, 
2010 

10-12 years x 
  

x 
 

x 
 

After adjusting for parent BMI and education, less 
physical activity was associated with OW/OB 

Greece Veltsitsa, 2010 
7 and 18 
years 

x x x x 
   

Lower paternal education, boys, urban residence, 
higher parental BMI 

Greece Manios, 2011 10-12 years x x 
 

x 
   

Lower paternal education, boys, higher birth 
weight, higher parental BMI 

Greece Kosti, 2007 12-17 years 
     

x 
 

Lower levels of physical activity, skipping breakfast 

Greece Hassapidou, 2006 11-14 years 
     

x 
 

Higher consumption of  unhealthy snacks, sugars 
and fats 

Greece Angelopolous, 2006 11 years 
     

x 
 

Higher consumption of fast foods and lower levels 
of physical activity 

Greece Chalkias, 2013 8-9 years x 
 

x 
    

Lower parental education was the strongest 
predictor of OW/OB; areas characterised by low 
educational levels, low income, high population 
density and limited recreation zones constitute 
obesogenic environments 



Country First author, year Age group 
Socio-
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 x x 
   

x 
 

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

Greece Panagiotakos, 2008 10-12 years x x 
 

x x 
  

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

Greece Lagiou, 2008 10-12 years 
 

x 
   

x 
 

Girls, Greek-born, physical inactivity 

Greece Papandreou, 2010 7-15 years 
   

x x x 
 

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

Ireland Fahey, 2005 13-18 years x 
    

x 
 

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

Ireland Heinen, 2014 7-9 years x x x 
    

Girls (in some comparisons, but not others), trends 
towards decreasing OW/OB observed in non socio-
economically disadvantaged schools but not in 
socio-economically disadvantaged schools, no 
significant differences by HSE (Health Services 
Executive) region. 

Ireland Keane, 2012 9 years x x 
 

x 
   

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

Ireland Layte, 2011 9 years x 
    

x 
 

Multivariate analysis shows that probability of 
OW/OB varies by occupation class, physical and 
sedentary activities, and quality of diet 
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Country First author, year Age group 
Socio-
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 x 
      

Lower socio-economic status (medical card) 

Ireland Walsh, 2015 9 years x x  x x x x 
Results confirm strong socio-economic gradient, a 
majority of which is due to parent rather than child 
level measures 

Ireland Perry, 2015 9 years X x  x  x x 
Lower parental education, girls, higher parental 
BMI, less physical activity, more TV viewing, and 
poorer dietary quality 

Ireland Layte, 2014 0-3 years x x  x x x x 

Paper examined weight gain over three years: 
lower SES associated with lower birth weights and 
highest gains in weight; higher gains in weight 
associated with higher maternal weight gain during 
pregnancy and no breastfeeding 

Ireland Williams, 2013 3years X       
Findings confirm presence of social gradient 
(occupation class) at age 3 

Italy Spinelli, 2014 8-9 years 
  

x 
    

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

Italy Spinelli, 2012 8-9 years x x x x 
   

No gender difference, no variation by urban-rural 
environment but much higher prevalence in the 
South than the North, higher in Italian-born 
children, lower parental education, and higher 
parental BMI 



Country First author, year Age group 
Socio-
economic 

Demographic 
Regional or 
Geographic 

Parental 
BMI 

Breastfeeding 

Child-
related 
health 
behaviours  

Parent-
related 
health 
behaviours  

Factors related to higher risk of OW/OB 

Italy Binkin, 2008 8-9 years x 
 

x 
    

Lower maternal education and employment rates 
are associated with OW/OB but do not explain the 
large regional differences in prevalence. 

Italy Spinelli, 2009 8-9 years x x x 
    

Southern region, boys lower maternal education 
and maternal employment rates (with no variation 
by urban-rural location) 

Italy Lombardo, 2014 8-9 years x x x x 
   

Males, southern region, lower parental education 
and higher parental BMI 

Italy Nardone, 2015 8-9 years x 
 

x 
    

Southern region, lower parental education 

Italy Cavallo, 2013 
11, 13, 15 
years   

x 
    

Self-reported OW/OB tended to be highest in 
Campania and lowest in Bolzano 

Italy Lazzeri, 2014 
11, 13, 15 
years 

x 
 

x 
  

x 
 

Self-reported OW/OB was higher in the South, with 
lower parental education and less frequent eating 
of breakfast 

Italy Lazzeri, 2011 8-9 years x 
  

x 
   

Lower parental education, higher parental BMI 

Portugal Nazareth, 2013 
12-36 
months 

  x     
Rates of overweight or obesity were higher in the 
North than in the Algarve region 

Portugal Rito, 2015 6-8 years 
  

x 
    

Prevalence of OW was higher the Lisbon and the 
Tagus Valley while the Centre had the highest 
prevalence of OB 

Portugal Rito, 2012a 6-8 years 
  

x 
    

Similar geographic variations as reported in Rito et 
al. (2015); in addition, no variation in prevalence by 
rural, semi-urban or urban environments 

Portugal Bingham, 2013 3-10 years x x 
 

x x x x 
Females, not breastfed, maternal smoking during 
pregnancy, less physically active, lower parental 
education and higher parental BMI 
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Country First author, year Age group 
Socio-
economic 

Demographic 
Regional or 
Geographic 

Parental 
BMI 

Breastfeeding 

Child-
related 
health 
behaviours  

Parent-
related 
health 
behaviours  

Factors related to higher risk of OW/OB 

Portugal Rito, 2012b 6-8 years 
  

x 
    

Prevalence of overweight was highest in the Azores 
while prevalence of obesity was highest in Madeira 

Portugal Nogueira, 2013 3-10 years x 
 

x 
    

Poor built environment and unsafe local 
neighbourhoods (higher OW/OB in girls, not boys) 

Portugal Ramos, 2007 13 years 
   

x 
   

Higher parental BMI 

Portugal Ferrao, 2013 3-10 years x x x 
    

Unsafe and less well-maintained neighbourhoods 
(after adjusting for parental education and child 
age, gender and school) 

Portugal Moreira, 2007a 6-12 years 
 

x 
 

x 
   

More weight gain in mothers during pregnancy, not 
low birthweight, first-born, fewer siblings 

Portugal Padez, 2009 7-9 years x 
  

x 
 

x 
 

Shorter sleep duration, lower parental education, 
higher parental BMI and more time watching TV 

Portugal Padez, 2005 7-9 years x x 
 

x 
 

x 
 

Lower parental education, smaller family size, 
higher birthweight, higher parental BMI, and 
shorter sleep duration 

Portugal Ferreira, 2008 6-10 years 
   

x 
   

Higher parental BMI 

Portugal Li, 2015 3-10 years 
      

x Maternal smoking during pregnancy 

Romania Cosoveanu, 2011 2-14 years 
   

x x x 
 

Not breastfed, early introduction of solid foods, 
higher parental BMI, less healthy diet, eating food 
while watching TV/computer 

Romania 

WHO Regional 
Office for Europe, 
2016; Nicolescu, 
2013 

8-9 years   X     
Higher prevalence in urban  compared with semi-
urban and rural areas; lowest rates in rural areas. 

Romania Mocanu, 2013 6-10 years x 
    

x 
 

Higher SES (positive relationship), high 
consumption of fried food 

Romania Morea, 2013 6-19 years 
   

x 
   

Pre-pregnancy maternal OW/OB 



Country First author, year Age group 
Socio-
economic 

Demographic 
Regional or 
Geographic 

Parental 
BMI 

Breastfeeding 

Child-
related 
health 
behaviours  

Parent-
related 
health 
behaviours  

Factors related to higher risk of OW/OB 

Slovenia Starc, 2014 7-18 years 
  

x 
    

Rates of overweight and obesity were highest in 
Pomurska and Zasavska regions; possible reasons 
for these differences, e.g. socio-economic, 
educational, environmental, are mentioned, but 
not analysed 
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Table T2.7. Trends in overweight and obesity (IOTF classification) for males and females aged 20 

years and older, Europe, 1980-2013 

Country/Region 

Males  Females  

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 Herzegovina 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 51.4 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 71.4 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 WP4 countries are highlighted 

 

  



CHAPTER 3: EVIDENCE: CHILDHOOD IMPACTS OF CHILDHOOD 

OVERWEIGHT AND OBESITY 
 

3.1. International/European evidence  

3.1.1. Introduction  

Queally et al. (2016) conducted a review of the international literature on the impacts of childhood 

overweight and obesity on a range of medical and non-medical 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 area are 

considered also. The subsequent section summarises 81 sources of information on this topic 

retrieved from the seven countries JANPA 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 over the past 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 non-medical consequences of childhood overweight and obesity 

in childhood (age 0-18 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 outcomes and 

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 England (www.noo.org.uk/NOO_pub) and Google Scholar was 

conducted to establish a list of comorbidities to inform the search criteria.  

2. Relevant systematic reviews were identified and, where available, relative risks or odds 

ratios extracted.  

3. Further searching of the literature was conducted for each of the co-morbidities identified in 

1 above in order to update the evidence base and try to ensure that all relevant co-

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 meta-analysis. A summary of the 

main findings of each of these articles is shown in the Appendix 2 (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
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3.1.2. The weight of the evidence  

The bulk of studies that examine the impact of child/adolescent overweight/obesity have focused on 

cardio-metabolic risk factors, psychological ill-health 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 (Pulgarón, 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.  

Lƴ tǳƭƎŀǊƽƴΩǎ όнлмоύ ǊŜǾƛŜǿΣ ор ƻŦ тф ǎǘǳŘƛŜǎ ŜȄamined cardio-metabolic risk factors, and 10 

ŜȄŀƳƛƴŜŘ ŀƴȄƛŜǘȅκŘŜǇǊŜǎǎƛƻƴ ƻǊ ōŜƘŀǾƛƻǳǊŀƭ ƻǊ ƻǘƘŜǊ ŜȄǘŜǊƴŀƭƛǎƛƴƎ ǇǊƻōƭŜƳǎΤ ƛƴ {ŀƴŘŜǊ Ŝǘ ŀƭΦΩǎ 

(2015) review, cardio-metabolic factors were again the most frequently examined (15 of 47 studies), 

12 examined health-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: 

¶ There is a lack of high-quality longitudinal data, which hampers the establishment of cause-

effect relationships, particularly for conditions such as asthma and depression. 

¶ ¢ƘŜǊŜ ŀǊŜ ƭŀǊƎŜ ŘƛŦŦŜǊŜƴŎŜǎ ŀŎǊƻǎǎ ƛƴŘƛǾƛŘǳŀƭ ǎǘǳŘƛŜǎ ƛƴ ǘŜǊƳǎ ƻŦ Ƙƻǿ ŎƘƛƭŘǊŜƴΩǎ ǿŜƛƎƘǘ ǎǘŀǘǳǎ 

has been classified. 

¶ There is large variation in the extent to which studies controlled for confounders such as 

socio-economic status. 

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

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

 

Aside from difficulties in establishing causality and reducing confounding effects, Pulgarón (2013) 

sums up the challenges in this area of research as follows: "...there are so many potential confounds 

and so much interdependency among the [physical] co-morbidities that it is difficult 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 cardio-

metabolic/cardio-vascular risk factors41. 

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, LDL-C, HDL-C, fasting blood sugar, insulin resistance, insulin dose per body 

surface, carotid intima-media thickness, and alanine aminotransaminase, among children and 

adolescents age 6-18 years. Sixty-one studies were identified in this review. They concluded that 

"Whatever the definition used for abdominal obesity and whatever the methods used for 

anthropometric measurements, central body fat deposition in children and adolescents increases 

the risk of cardio-metabolic risk factors." Blood pressure was the most common measurement 

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

                                                           
41

 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, inflammation and oxidative 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. 



Reasonably consistent evidence was also found between abdominal adiposity and abnormal lipid 

profile and fasting glucose. 

Friedemann et al. (2012) conducted a systematic review covering 39 studies and a meta-analysis 

covering 24 studies (including healthy children aged 5-15 years 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, HOMA-IR, carotid intima media 

thickness,  and left ventricular mass.  In meta-analysis, the mean values of diasystolic, systolic and 

ambulatory BP, total, HDL and LDL cholesterol and triglycerides, and fasting glucose, fasting insulin 

and HOMA-IR, and CIMT and left ventricular mass were computed for healthy weight, overweight 

and obese groups. In all cases differences were statistically significant, with larger differences in 

comparisons of obese vs. healthy weight than in overweight vs. healthy weight.  

tǳƭƎŀǊƽƴΩǎ όнлмоύ ǊŜǾƛŜǿ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ǎƻƭƛŘ ŜǾƛŘŜƴŎŜ ŦƻǊ ŀǎǎƻŎƛŀǘƛƻƴǎ ōŜǘǿŜŜƴ ŎƘƛƭŘκŀŘƻƭŜǎŎŜƴǘ 

weight status and cardio-metabolic risk factors, and the results suggest, consistent with the other 

two reviews above, that there is a dose-response 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 review found that, compared to normal-weight peers, obese adolescents 

(aged 15.4±0.4 years) were significantly more likely to have two or more risk factors for heart 

disease, type II diabetes and fatty liver disease (boys 73.5% vs 7.6%; OR, 34.0 [95% CI, 12.6-91.7]; p < 

.001; girls 44.4% vs 5.4%; OR, 14.0 [95% CI, 4.1-47.5]; p < .001). All 5 studies examining non-alcoholic 

fatty liver disease (NAFLD)42 reviewed by Sanders et al. found significant associations. For example, 

one of these 5 studies found that NAFLD increased with increase of adiposity among normal-weight, 

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 ages 1-19 years. 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: 2.3% (healthy weight), 12.5% 

(overweight), and 36.1% (obese). Meta-analysis of available within-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. 

Despite this large body of strong and consistent evidence, however, it is unclear whether the 

magnitude of difference in cardio-metabolic/cardio-vascular risk in children of healthy weight, 

overweight and obese, continues unchanged into adulthood (Friedemann et al., 2012). 

                                                           
42

 NAFLD is included here as a cardio-metabolic risk factor, consistent with the discussion in Alberti et al. (2006). 
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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 

ŀƭΦΩǎ όнлмсύ ǊŜǾƛŜǿ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ Ƴƻǎǘ ŎƭŜŀǊly identifiable factor contributing to both type 2 

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 rates of obesity. 

Lipid abnormalities and hypertension are two co-morbidities 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 out that 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 (discussed in Pulgarón, 2013), with about 1 

million  17-year-old adolescents receiving a medical evaluation for military service, found that BMI 

(i.e. comparing healthy weight with obese) was associated with type 2 diabetes (OR = 5.56; 95% CI 

5.09ς6.07 and OR = 4.42; 95% CI 3.90ς5.00, 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 diabetes in childhood associated 

with childhood obesity. 

±ŜǊōŜŜǘŜƴ Ŝǘ ŀƭΦΩǎ όнлммύ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ƴƻǘŜǎ ǘƘŀǘ ǘƘŜ ŀǎǎƻŎƛŀǘƛƻƴ ōŜǘǿŜŜƴ ǘȅǇŜ м ŘƛŀōŜǘŜǎ ŀƴŘ 

childhood obesity was first noted in published research about 40 years ago. Their meta-analysis of 4 

of these studies yielded a pooled odds ratio of 2.03 for obesity compared to healthy weight (95% CI 

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

increase in BMI (95% CI 1.04-1.51). The restriction of studies to those where weight status was 

assessed prior to diagnosis 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 and risk of asthma or 

wheezing, though the causal link is unclear (Pulgarón, 2013). 

In a systematic review and meta-analysis of the association between asthma or wheezing and 

childhood overweight/obesity (Mebrahtu et al., 2015) the summary odds ratios of underweight 

όғрǘƘ ǇŜǊŎŜƴǘƛƭŜύΣ ƻǾŜǊǿŜƛƎƘǘ όҔурǘƘ ǘƻ ғфрǘƘ ǇŜǊŎŜƴǘƛƭŜύ ŀƴŘ ƻōŜǎƛǘȅ όҗфрǘƘ ǇŜǊŎŜƴǘƛƭŜύ ǿŜǊŜ лΦур 

(95% CI: 0.75 to 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 effect estƛƳŀǘŜǎ ŀŎǊƻǎǎ ǎǘǳŘƛŜǎ ǿŀǎ ǎƛƎƴƛŬŎŀƴǘ ŀƴŘ ǎǳōǎǘŀƴǘƛŀƭ ƛƴ 

all three weight categories, and not accounted for by pre-ŘŜŬƴŜŘ ǎǘǳŘȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ  



Lƴ {ŀƴŘŜǊǎ Ŝǘ ŀƭΦΩǎ όнлмрύ ǊŜǾƛŜǿΣ п ƻŦ с ǎǘǳŘƛŜǎ ŜȄŀƳƛƴƛƴƎ ŀǎǘƘƳŀκŀǎǘƘƳŀ ǎȅƳǇǘƻƳǎ ǊŜǇƻǊǘŜŘ 

significant associations. 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 % CI=1.13, 1.62) children aged 4-6 years were significantly 

more likely to report that they had asthma ever than parents of healthy weight children.  

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 Pulgarón (2013) and the authors of these reviews have noted, 

more research that takes account of confounding factors such as age, diet and socio-economic 

ǎǘŀǘǳǎ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŀǎǎƻŎƛŀǘƛƻƴǎ ōŜǘǿŜŜƴ ŎƘƛƭŘǊŜƴΩǎ ǿŜƛƎƘǘ ǎǘŀǘǳǎ ŀƴŘ 

dental health. 

Hooley et al. (2012) reviewed the results of 48 studies on this topic. They found 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 found that 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 children in 

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 less sensitive dental examination can be 

expected to result in an underestimate of the number of dental caries. 

IŀȅŘŜƴ Ŝǘ ŀƭΦΩǎ όнлмоύ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ŀƴŘ ƳŜǘŀ-analysis on this topic (based on 14 studies) 

ǊŜǇƻǊǘŜŘ ǘƘŀǘ ƻǾŜǊŀƭƭΣ ŀ ǎƛƎƴƛŬŎŀƴǘ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜn childhood obesity and dental caries (effect 

size = 0.104, p = .049). Results tended to be significant on the basis of standardised BMI comparisons 

such as BMI-for-age centiles (effect size = 0.189, 95% CI: 0.060ς0.318, p=.004) or IOTF cut-offs 

(effect size = 0.104, 95% CI: 0.060ς0.180, p=.008).  Studies that used Zscores provided non-

ǎƛƎƴƛŬŎŀƴǘ ŬƴŘƛƴƎǎ όŜŦŦŜŎǘ ǎƛȊŜ Ґ лΦмптΣ ǇҐΦнпуύΣ ŀƭƻƴƎ ǿƛǘƘ ǎǘǳŘƛŜǎ ǳǎƛƴƎ ƴƻƴ-standardized scales 

(effect size = 0.030, p = .884). Consistent with Hooley et al. (2012), Hayden et al. (2013) found that 

obese children from industrialized countries (effect size = 0.122, CI = 0.047ς0.197, p=.001) had a 

ǎƛƎƴƛŬŎŀƴǘ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ƻōŜǎƛǘȅ ŀƴŘ ŎŀǊƛŜǎ ƛƴ ŎƻƴǘǊŀǎǘ ǘƻ ǘƘƻǎŜ ŦǊƻƳ ƴƻƴ-industrialised 

countries (effect size = 0.079, p=0.264). 

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, 

and injuries or fractures. 

Paulis et al. (2013) conducted a systematic review on the association between weight status and 

musculoskeletal complaints (MSC) in children (aged 0-18 years). Forty studies were included in this 

review (7 longitudinal and 33 cross-sectional), which provided medium quality evidence that being 

overweight in childhood is positively associated with musculoskeletal pain (RR=1.26; 95% CI 1.09ς

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 1.03ς1.97; RR [injuries/fractures]=1.08, 95% CI 1.03-1.14). They concluded that 

"The link between overweight and MSC might induce a vicious circle in which being overweight, 
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ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ ǇǊƻōƭŜƳǎΣ ŀƴŘ ƭƻǿ ŬǘƴŜǎǎ ƭŜǾŜƭ ǊŜƛƴŦƻǊŎŜ ŜŀŎƘ ƻǘƘŜǊΦϦ όǇΦ моύ ŀƴŘ ǊŜŎƻƳƳŜƴŘŜŘ 

more high-quality longitudinal research. 

{ŀƴŘŜǊǎ Ŝǘ ŀƭΦΩǎ όнлмрύ ǊŜǾƛŜǿ ƛƴŎƭǳŘŜŘ ǘǿƻ ǎǘǳŘƛŜǎ ǘƘŀǘ ŜȄŀƳƛƴŜŘ ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ Ǉain; both 

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 considered in tŀǳƭƛǎ Ŝǘ ŀƭΦΩǎ ǊŜǾƛŜǿΦ 

IƻǿŜǾŜǊΣ {ǘƻƭǘȊƳŀƴ Ŝǘ ŀƭΦΩǎ όнлмрύ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ƻƴ ŀǎǎƻŎƛŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǇŜǎ Ǉƭŀƴǳǎ όŦƭŀǘ ŦŜŜǘύ 

included 13 cross-sectional studies and across these, prevalence varied widely, from 14%-67%; 

however, nearly all studies indicated increasing pes planus in children with increasing weight.  

Queally et al. (2016) also included a systematic review of muscle strength and fitness 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 studies are complicated 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 compared with children and adolescents of healthy weight. Thivel et al. 

όнлмсύ ŎƻƴŎƭǳŘŜ ǘƘŀǘ άLƳǇǊƻǾƛƴƎ ƳǳǎŎǳƭŀǊ ŦƛǘƴŜǎǎ ŀƴŘ ƻǾŜǊŀƭƭ ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ ŦƛǘƴŜǎǎ ƛƴ ŎƘƛƭŘǊŜƴ ǿƛǘƘ 

obesity is of crucial importance to favour their physical autonomy, promote engagement in daily 

activities and physical activity-based weight management programmes, and subsequently improve 

their health-ǊŜƭŀǘŜŘ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜέ όǇΦ смύ ŀƴŘ ǊŜŎƻƳƳŜƴŘ ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘ ƛƴ ǘƘƛǎ ŀǊŜŀΦ 

3.1.9. Sleep disorders and sleep problems  

Four studies identified 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 

ōŜ ǎǘǊƻƴƎŜǊ ŀƳƻƴƎ ŀŘƻƭŜǎŎŜƴǘǎ ǘƘŀƴ ƛƴ ȅƻǳƴƎŜǊ ŎƘƛƭŘǊŜƴΦ tǳƭƎŀǊƽƴΩǎ όнлмоύ Ǌeview included 12 

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 developmental co-ordination 

ŘƛǎƻǊŘŜǊ όIŜƴŘǊƛȄ Ŝǘ ŀƭΦΣ нлмпύ ό5/5Τ ŀ ŎƘǊƻƴƛŎ ŎƻƴŘƛǘƛƻƴ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ōȅ ǇƻƻǊ ŬƴŜ ŀƴŘκƻǊ ƎǊƻǎǎ 

motor coordination). The prevalence of DCD 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 increased risk of overweight/obesity 

associated with DCD over time. 

A small number of studies included in the 18 review papers covered other physical co-morbidities, 

including  acanthosis nigricans (hyperpigmentation), headaches and sexual maturation (see 

Pulgarón, 2013; Sanders et al., 2015). These are not considered here in any detail. 



3.1.11. Self-esteem and quality of life  

There is evidence for lower self-esteem and quality of life among children and adolescents who are 

overweight or obese. However, most of the evidence is based on cross-sectional studies, so the 

direction of causality is difficult to establish and makes quantification of impact impossible. Also, a 

variety of different measures of self-esteem and quality of life are used in the literature, making 

direct comparisons across studies challenging (Pulgarón, 2013).  

Taking these caveats into account, a systematic review by Griffiths et al. (2010) provides strong 

evidence that paediatric obesity impacts on self-esteem and quality of life. Six of nine studies in their 

review found lower global self-esteem in obese compared with healthy weight children and 

adolescents. Similarly, four out of five studies that incorporated a self-esteem dimension within 

quality of life scales reported significantly lower scores in their obese samples. Nine out of eleven 

studies using child self-reports, 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 had 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 and in all 12 studies, overweight/obese children and adolescents 

showed lower health-related quality of life than normal-weight 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 

self-esteem described in Sanders et al. (2015) found significant associations with weight status. For 

example, one study reported that obese children (aged 9.2ς13.7 years) were between two and four 

times more likely to have lower global self-worth than normal-weight peers. 

Societal and cultural norms associated with weight and the resulting stigmatisation and negative 

stereotyping of individuals with overweight or obesity is likely to have a significant negative impact 

on the self-esteem of young people with overweight or obesity. Internalising or taking on these 

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 UK-based studies that sought childǊŜƴΩǎ όŀƎŜǎ п-14 years) views on 

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) 

ŎƻƳƳŜƴǘ ǘƘŀǘ ϦΧōŜƛƴƎ ƻǾerweight was seen as a problem [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). They found that body 

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 overweight children 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-
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sectional data. A meta-analysis of the relationships between adult 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 (see Chapter 4). 

Mühlig et al. (2015) conducted a systematic review on the associations between weight status and 

depression/low mood among children and adolescents, and concluded that the 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 in cross-sectional 

studies compared with the longitudinal analyses. Out of 19, 14 cross-sectional 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. Mühlig 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/obese children aged 6-13 years relative to 

healthy weight as follows: (overweight, OR=8.95; obese, OR=18.8; p=.001). However, studies 

ŜȄŀƳƛƴƛƴƎ ƎŜƴŘŜǊ ŘƛŦŦŜǊŜƴŎŜǎ ƛƴ ǘƘƛǎ ǊŜǾƛŜǿ ƎŀǾŜ ǾŀǊȅƛƴƎ ǊŜǎǳƭǘǎΣ ǿƘƛŎƘ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ tǳƭƎŀǊƽƴΩǎ 

(2013) observation that the association between weight status and depression varied by sub-groups 

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 socio-economic 

disparities between normal-weight and overweight or obese groups of children. The role of 

psychological wellbeing in this relationship requires further research, and 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 et al., 2009).  

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 attainment measures (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 were cross-sectional. 

Twenty-six of the 29 studies included 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. (2014) suggest that 

SES-adjusted 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. (2009) used data from national health surveys undertaken in four countries, including the 

Australian National Health Survey (NHS) 1989-2005, the Canadian National Population Health Survey 

ς cross-section (NPHS) and the Canadian Community Health Survey (CCHS) 1995 -2005, the Health 

Survey for England (HSE) 1991-2005 and the Korean National Health and Nutrition Examination 

Survey (KNHANES) 1998-2005, to examine associations between education and obesity. The analyses 



ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ōȅ ŀǇǇƭȅƛƴƎ ǘƘŜ ǎŀƳŜ όƻǊ ǎƛƳƛƭŀǊύ ƳƻŘŜƭǎ ǘƻ ŀƭƭ ŎƻǳƴǘǊƛŜǎΩ ŘŀǘŀΣ ƛƴ ƻǊŘŜǊ ǘƻ ŦŀŎƛƭƛǘŀǘŜ 

comparisons across countries. While they found that the relationship is approximately linear, and 

stronger in females than males, they noted that the potential of cross-sectional health survey data in 

assessing the causal nature of links between variables is limited. They examined the direction of 

causality using data from a French survey (Enquête Décennale Santé 2002-2003) which provided 

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

suggest that the direction of 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 and achievement 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 from 1-9) with measured BMI (overweight = zBMI 1.04-1.64; obese = 

Ȋ.aL Ҕ мΦспύΦ wŜǎǳƭǘǎ ǿŜǊŜ ŀŘƧǳǎǘŜŘ ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ ŎƻƴŦƻǳƴŘŜǊǎ όŜΦƎΦ ŀƎŜΣ ōƛǊǘƘ ǿŜƛƎƘǘΣ ƳƻǘƘŜǊΩǎ 

age, maternal smoking during pregnancy, ethnicity, maternal educational attainment, physical 

activity, depressive symptoms, and IQ 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 obesity showed significant 

independent effects, and long-term 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 obesity 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 self-esteem, 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 distribution of these papers across 

countries is shown in Table 3.1. A large majority of these ς 93% ς 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% from Italy, 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 cardio-metabolic health (69%), including multiple 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 cardio-metabolic health or risk factors, including liver 

abnormalities and ŀǊǘŜǊƛŀƭ ǘƘƛŎƪƴŜǎǎΦ !ōƻǳǘ ф҈ ƻŦ ǎƻǳǊŎŜǎ ŜȄŀƳƛƴŜŘ ŀǎǇŜŎǘǎ ƻŦ ŎƘƛƭŘǊŜƴΩǎ ƳǳǎŎǳƭƻ-

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 idiopathic intracranial 

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, and one examined subjective quality of life. 
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Table 3.1. Summary of materials on health and other impacts of child overweight and obesity in 

childhood from JANPA participants, 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 4.9 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 2.5 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 9.9 81 100.0 

 

Table 3.2. Summary of materials on health and other impacts of child overweight and obesity in 

childhood from JANPA participants, by topic 

Area/sub-area N % 

Health Impacts 76 89.4 

   Cardio-metabolic 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 

   Musculo-skeletal/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 topics listed. 

 

Many of the studies relied on clinical samples (e.g. children referred to a nutrition or obesity clinic) 

so small, non-representative samples are common in these sources. Consistent and strong evidence 

for negative impacts on child and adolescent cardio-metabolic profiles is evident in almost all 

countries. There is also reasonably consistent, though less widespread evidence, for negative 

impacts on child/adolescent musculo-skeletal/motor and pulmonary/aerobic functioning. The 

relatively small number 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 operate bi-directionally) between measures of psychological and 



emotional wellbeing and overweight and obesity. Table A10 (Appendix 2) provides details of each of 

these studies. A brief summary for each country 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 the period 1995-2003, while Putarek et al. 

(2015) estimated a 6% average annual increase from 2004-2012. While not empirically linked to 

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

Two papers examined cardio-metabolic risk factors. Ille et al. (2012) found, in a sample of children 

and adolescents, all with BMI > 90th 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 associations between raised blood pressure and overweight/obesity among 8th grade 

adolescents.  

A further three sources examined associations between BMI and musculo-skeletal/motor and 

aerobic function. Delas et al. (2008) tested adolescents (mean age 13 years) on speed, power, 

reaction time and balance. Among overweight/obese boys tested, motor performance was 

significantly lower on all tests than healthy weight boys except balance, while in girls, only lower leg 

repetitive movement was significantly lower. Bozanic et al. (2011) reported lower performance on 

tests of speed and agility among overweight and obese 7 year-old children of both sexes compared 

to healthy weight children. 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 areas ς idiopathic 

intracranial hypertension (IIH), 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/obesity43. 

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 cardio-metabolic health. Of these, 10 examined 

multiple risk factors associated with the metabolic syndrome (Kollias et 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; Papadopoulou-Alataki et al., 2004; Lydakis et al., 2012; Sakou et al., 2015). For example, in 

a sample of 17 year-olds, Mirkopoulou et al. (2010) reported that central obesity increased the 

chances of impaired fasting glucose (eight-fold) and doubled the prevalence of dyslipidemia and 

elevated serum cholesterol. Among younger children (age 4-7 years) all with a waist circumference > 

90th 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 (about 15%) and hypertension (7.7%). Mazaraki et al. (2011) reported a 

                                                           
43

 Early onset of menstruation is a risk factor for breast cancer (Collaborative Group on Hormonal Factors in Breast Cancer, 
2012).  
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significant negative relationship between BMI and albumin to creatinine ratio, (ACR, an indicator of 

risk of diabetes and hypertension) among adolescents aged 12-17 years. 

Three more of these 19 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 children aged 4-т ȅŜŀǊǎ ƘŀŘ ŜƭŜǾŀǘŜŘ ǎȅǎǘƻƭƛŎ ƻǊ ŘƛŀǎǘƻƭƛŎ .t όҗфрǘƘ percentile), and that 

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 associations 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 (IR) was 5-10 times 

higher in obese compared to healthy weight children (Manios et al., 2007). 

The four remaining papers covering aspects of cardio-metabolic 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 children and adolescents aged 8-15 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 deficiency and iron deficiency anaemia were 2.46 and 3.13 in obese boys and 2.05 and 

3.28 in obese girls relative to healthy weight children44.  

Spathopoulos et al. (2009) examined lung function among children aged 6-11 years and found that 

BMI remained an independent risk factor for reduced lung function, asthma and atopy. Trikaliotis et 

al. (2011) found that overweight Greek pre-school children were at a significantly higher risk of 

dental caries (with a mean of 1.88 caries in the overweight group compared with 0.74 caries in the 

healthy weight group). 

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 31 healthy weight children (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, than healthy weight children of the same 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 with BMI, dietary quality, TV viewing, sleep, physical 

activity, parents' education, mother's ethnicity and family income. Note, however that academic 

ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ǿŀǎ ōŀǎŜŘ ƻƴ ǘŜŀŎƘŜǊǎΩ ǊŀǘƛƴƎǎ ǊŀǘƘŜǊ ǘƘŀƴ ǎǘŀƴŘŀǊŘƛǎŜŘ ǘŜǎǘ ǊŜǎǳƭǘǎΦ 

3.2.4. Ireland  

Three papers from Ireland examined aspects of cardio-metabolic health. Finucane et al. (2008a) 

reported that 51% of boys and 49% of girls had systolic BP in hypertensive range (> 95th percentile 

                                                           
44

 It is thought that sub-clinical 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 and blunt the effects of iron fortification (Cepeda-Lopez et al., 2010).   

 



for age, sex and height). Results also showed a clear and continuous increase in systolic BP with 

increasing BMI, particularly in boys. This is of significance, since 93% of this sample (aged 2-18 years) 

was obese. Finucane et al. (2008b) reported significant associations between degree of obesity, 

insulin sensitivity 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 gene expression 

compared to children of healthy 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 papers examined associations between overweight/obesity and musculo-

ǎƪŜƭŜǘŀƭκƳƻǘƻǊ ŦǳƴŎǘƛƻƴ όhΩaŀƭƭŜȅ Ŝǘ ŀƭΦΣ нлмнΣ нлмрŀΣ нлмрōύΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛƴ ŀ ǎŀƳǇƭŜ ƻŦ ƻōŜǎŜ 

ŎƘƛƭŘǊŜƴ ŀƴŘ ŀŘƻƭŜǎŎŜƴǘǎ όƳŜŀƴ ŀƎŜ мнΦн ȅŜŀǊǎύΣ hΩaŀƭƭŜȅ Ŝǘ ŀƭΦ όнлмнύ ǊŜǇƻǊǘŜŘ ƳƻŘŜǊŀǘŜ ƴŜƎŀǘƛǾe 

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 the basis of a 

representative sample of 9 year-olds, Layte & McCrory (2011) reported that self-perceptions relating 

to popularity and physical appearance were significantly negatively related to self-perceptions of 

weight. The perception of overweight was also significantly associated higher levels of emotional 

and behavioural problems. 

3.2.5. Italy  

Most of the sources from Italy ς 14 of 15 ς examined aspects of cardio-metabolic risk factors. Eight 

of these looked at the metabolic syndrome (DiBonito et al., 2015; Capizzi et al., 2011; Caserta et al., 

2010; Valerio et al., 2013; Invitti et al., 2005; Calcaterra et al., 2008; Invitti et al., 2003; Ianuzzi et al., 

2004). For example, in a sample of children aged 0-14 years, Calcaterra et al. (2008) found that the 

prevalence 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 glucose tolerance) was 0% in normal and overweight 

children, 12.0% in moderately obese and 31.1% in severely obese children. Ianuzzi et al. (2004) 

reported that among children/adolescents aged 6-14 years, obese children had significantly higher 

BP and plasma concentrations of tryglycerides, cholesterol, glucose, insulin, HOMA and C-reactive 

protein than healthy weight children. Carotid intima-media thickness (CIMT) was also significantly 

higher in obese children. 

A further four papers examined blood pressure (Turconi et 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 physical activity (sample aged 6-11 years). 

Bruno et al. (2010) examined trends in type 1 diabetes among children aged 0-14 years from 1990-

нлло ŀƴŘ ŦƻǳƴŘ ǘƘŀǘ ǘƘŜ ƛƴŎƛŘŜƴŎŜ ǊŀǘŜ ǿŀǎ мнΦнс ǇŜǊ мллΣллл ǇŜǊǎƻƴ ȅŜŀǊǎ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘƭȅ ƘƛƎƘŜǊ 

in boys (13.13) than in 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 of obese children and adolescents 

aged 3-18 years, Brufani et al. (2010) found that glucose metabolism abnormalities were present in 
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12.4%. Impaired glucose tolerance (IGT) was the most frequent alteration (11.2%), with a higher 

prevalence in adolescents than in children (14.8 vs. 4.1%). 

The final source from Italy considered here examined pulmonary/aerobic function. Eight per cent of 

all children (aged 6-7 years) reported current wheezing and 6.7% reported current asthma. Elevated 

BMI (comparing highest quintile to 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 (aged 7-9 years; 

Pedrosa et al., 2010) and adolescents (mean age 13.2 years; Teixera et al., 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 Teixera 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 years), CIMT was positively 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 

ǇǊŜǎǎǳǊŜ ǿŜǊŜ ǎƛƎƴƛŬŎŀƴǘƭȅ ŀƴŘ Ǉƻǎƛtively related to BMI among a sample of 8-16 year-olds (all at risk 

of obesity). 

Lopes et al. (2011) found that motor co-ordination was inversely associated with BMI: the strength 

of the association increased during childhood but decreased into early adolescence; however at all 

ages, overweight and obese children had significantly lower motor co-ordination than healthy 

weight children. 

Two sources from Portugal examined psychological/emotional impacts (Ferreira Felgueiras, 2011; 

Moreira et al., 2013). The study 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, epilepsy, or obesity. 

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 Romania. Eight of these examined aspects of the metabolic 

syndrome (Morea et al., 2013; Pelin & Matasaru, 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, 

Chesaru 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 four or five of the criteria. The 

most common risk factors were abdominal obesity (75.5%) and high blood pressure (41.1%), 

followed by low HDL-cholesterol (35%), increased fasting blood glucose (23.3%) and 

hypertriglyceridemia (17.8%).  

A further four sources examined diabetes/glucose profiles of children/adolescents. One of these 

consisted of an analysis of the paediatric diabetes registry 2002-2011 (Serban et al., 2015). The 



incidence of type 1 diabetes increased significantly from 6.2 to 9.6 per 100,000. Note that this trend 

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., 2011; Marginean et al., 2010). For example, in a sample of 9-18 

year-olds, 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, and also higher 

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

Chirita-Emandi et al. (2013) examined the blood pressure profiles of children/adolescents aged 7-18 

years and found that three times as many obese participants (21.1%) than healthy 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 among underweight 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 adolescents (Marginean, 2010). This is a poster presentation, so details are lacking, but 

the study was based on all children admitted to a paediatric hospital 2004-2009 and indicates that 

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

3.2.8. Slovenia 

In Slovenia, three papers were retrieved. Two of these examined musculo-skeletal/motor 

performance and pulmonary/aerobic function (Leskosek et al., 2007; Matejek et al., 2014). For 

example, among 7-18 year-olds, Leskosek et al. (2007) reported that the performance in almost all 

the fitness tests administered was substantially hindered (or at least had a negative correlation) with 

obesity ς regardless of the age or sex of the children. The greatest influence of obesity was found in 

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. 
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Tables 
  

 

Table T3.1. Summary of main findings of 18 review studies on impact of overweight/obesity in childhood identified by Queally et al. (2016) 

First author, 
year 

Condition(s) 
Systematic 

review 
Meta-

analysis 
Study parameters Main findings 

Pulgarón, 
2013 

Multiple medical 
and psychological 
comorbidities 

x 
 

79 studies (majority cross-sectional): 
2002-2012, age 0-18 years, any study 
examining association between OW/OB 
and comorbidity. Review is more 
narrative than systematic as effect sizes 
and other aspects of the studies are not 
reported in detail. 

There is substantial support for cardio-metabolic risk factors, internalizing disorders, ADHD, and decreased health 
related quality of life as comorbidities to obesity in childhood.  However, "...there are so many potential 
confounds and so much interdependency among the co-morbidities 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).  
 
Of medical co-morbidities, 35 studies examined cardio-metabolic risk factors, 15 asthma/asthma symptoms, 3 
dental health, 6 musculo-skeletal, 12 sleep disorders/problems, and 3 airway hyper-responsiveness/obstruction. 
Small numbers of studies examined other conditions such as athancosis nigricans, headaches and sexual 
maturation. Of psychological co-morbidities, 7 examined anxiety/depression, 5 ADHD, and 5 other behavioural or 
externalising problems. Smaller numbers of studies covered topics such as bullying and disordered eating.  
 
Some key additional points include: the association between obesity and asthma may be due at least in part to an 
increase in diagnosis and causal relationships are not clear; the degree of OW/OB is associated with degree of 
cardio-metabolic risk factors; the relationship between caries and OW/OB may vary by age and other measures 
such as diet and SES; associations between ADHD and OW/OB are stronger for clinical diagnoses than self-
reports; the relationships between OW/OB and depression is not consistent across sub-groups; and the 
association between OW/OB and short sleep duration is consistent but the long-term effects of this are unclear. 



First author, 
year 

Condition(s) 
Systematic 

review 
Meta-

analysis 
Study parameters Main findings 

Sanders, 2015 
Multiple medical 
and psychological 
comorbidities 

x 
 

47 Australian studies (29 cross-sectional, 
17 cohort, 1 case control; 26 physical, 16 
psychological, 5 both): 2004-2014, ages 
0-18, investigating obesity-related co-
morbidities with clearly reported metric 
for weight status. 

Main conclusion: "Evidence suggests that overweight/obese Australian children and adolescents, compared to 
normal-weight peers, had more cardio-metabolic risk factors and higher risk factors of non-alcohol fatty liver 
disease and were experiencing more negative psychological outcomes (depression, low self-esteem and lower 
scores of health-related quality of life)." (p. 1) Many other conditions have not been studied extensively.  
 
Cardio-metabolic risk factors were the most frequently examined (15 studies).  For example, one study found 
that, compared to normal-weight peers, obese adolescents (aged 15.4±0.4 years) were significantly more likely to 
have two or more risk factors for heart disease, type II diabetes and fatty liver disease (boys 73.5% vs 7.6%; OR, 
34.0 [95% CI, 12.6-91.7]; P < .001; girls 44.4% vs 5.4%; OR, 14.0 [95% CI, 4.1-47.5]; P < .001). All 5 studies 
examining NAFLD found significant associations. For example, one of these 5 studies found that NAFLD increased 
with increase of adiposity among normal-weight, 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 the body 
mass index, WC and subcutaneous adipose tissue thickness (p<0.001) in this study. Four of 6 studies examining 
asthma/asthma symptoms reported significant associations. For example, parents of OW (OR=1.30, 95 % CI= 1.16, 
1.46) and OB (OR=1.36, 95 % CI=1.13, 1.62) children aged 4-6 years were significantly more likely to report that 
they had asthma ever than parents of HW 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 pain; both reported 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 normal-weight peers in all 12 included 
studies (and consistent results emerged regarding physical, emotional and social quality of life). Evidence suggests 
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 and depression. For example, 
one study reported odds ratios of depression in OW/OB children aged 6-13 years relative to HW as follows: 
(OR=3.38, 95 % CI=1.13ς 10.11; overweight, OR=8.95; obese, OR=18.8; p=0.001). However, studies examining 
gender differences had varying results. Only 1 of 3 studies examined reported significant associations between 
anxiety and weight status. All four studies on self-esteem found significant associations with weight status. For 
example, one study reported that obese children (aged 9.2ς13.7 years) were between two and four times more 
likely to have lower global self-worth than normal-weight peers.  
 
The long-term impact of childhood OW/OB on physical comorbidities (i.e. blood pressure, diabetes, asthma, 
cardio-metabolic health and cardiac structure) in adulthood was reported in 5 studies. For example: Greater BMI 
z-score (odds ratio (OR)=1.48, 95 % confidence interval (CI)=1.11ς1.96) or being overweight at 5 years (OR=2.23, 
95 % CI=1.08ς4.60) was found to increase the likelihood of type 1/2 diabetes at 21 years in one study; in another 
study, compared with children who were in the lowest 25% for WC, those in the highest 25% were 5-6 times more 
likely to be classified with metabolic syndrome at age of 26ς36 years; in a third study, childhood BMI (male, 
ʲҐлΦпмΣ фр ҈ /LҐлΦмпςлΦстΤ ŦŜƳŀƭŜΣ ʲҐлΦроΣ фр ҈ /LҐлΦопς0.72) and change in BMI from childhood to adulthood 
όƳŀƭŜΣ ʲҐлΦнтΣ фр ҈ /LҐлΦлпς лΦрмΤ ŦŜƳŀƭŜΣ ʲҐлΦофΣ фр ҈ /LҐлΦнлς0.58) were positively associated with left 
ventricular mass in adulthood, which increases risk of myocardial infarction, congestive heart failure and 
cardiovascular disease mortality.  
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First author, 
year 

Condition(s) 
Systematic 

review 
Meta-

analysis 
Study parameters Main findings 

Kelishadi, 
2015 

Cardio-metabolic 
risk factors 

x 
 

61 studies: Date parameters not 
specified; abdominal obesity (not 
secondary to other disease) and any of 
systolic BP diastolic BP, prehypertension, 
transient hypertension, cholesterol, LDL-
C, HDL-C, fasting blood sugar, insulin 
resistance, insulin dose per body surface, 
carotid intima-media thickness, and 
alanine aminotransaminase, ages 6-18 
years. 

"Whatever the definition used for abdominal obesity and whatever the methods used for anthropometric 
measurements, central body fat deposition in children and adolescents increases the risk of cardio-metabolic risk 
factors." BP was the most common measurement among studies; most of them confirmed the association of 
abdominal obesity and elevated BP. Reasonably consistent evidence was also found between abdominal adiposity 
and abnormal lipid profile and fasting glucose.  

Friedemann, 
2012 

Cardio-vascular 
risk factors 

x x 

39 studies in descriptive analysis and 24 
studies included in meta-analysis: healthy 
children aged 5-15 years, in developed 
countries, minimum sample size of 20. 
Objective measure of weight and one or 
more of: systolic or diastolic BP, HDL, LDL 
or total cholesterol, triglycerides, fasting 
glucose or insulin, HOMA-IR, carotid 
intima media thickness,  left ventricular 
mass. 

In the 39 papers selected for descriptive analysis: general risk parameters for CVD were worsened with increasing 
BMI. BMI was positively associated with: systolic BP in five studies, diasystolic BP in four studies, total cholesterol 
in one study, LDL cholesterol in 3 studies, tricglycerides in three studies, and left ventricular mass in one study. 
BMI was negatively associated with HDL cholesterol in two studies. BMI was also associated with CVD risk 
clustering (6 studies).  
 
In meta-analysis, the mean values of diasystolic, systolic and ambulatory BP, total, HDL and LDL cholesterol  and 
triglycerides, and fasting glucose, fasting insulin and HOMA-IR, and CIMT and left ventricular mass were 
computed for NW, OW and OB. In all cases differences were statistically significant, with larger differences in 
comparisons of OB-NW than in OW-NW.  
 
The evidence indicates that risk factors can track into adulthood. However, it is unclear whether the magnitude of 
difference in CVD risk in NW, OW and OB children continues unchanged into adulthood. 

Verbeeten, 
2011 

Type 1 diabetes x x 

9 studies (8 case control and 1 cohort 
study): up to February 2010, age 0-18 
years, measurement of weight status 
prior to diagnosis of T1 DM. 

Meta-analysis of 4 of these studies yielded a pooled odds ratio of 2.03 for obesity compared to healthy weight 
(95% CI 1.46-2.80) and meta-analysis of 5 of these studies yielded a pooled odds ratio of 1.25 per 1 SD increased 
in BMI (95% CI 1.04-1.51). The restriction of studies to those where weight status was assessed prior to diagnosis 
provide confirmation of a causal relationship. Studies varied in the age of obesity assessment, however. 

Anderson, 
2015 

NAFLD x x 

74 studies, divided into general and 
clinical (OW/OB) populations: Ages 1-19, 
all studies up to Oct 2013 measuring 
prevalence of NAFLD (multiple methods), 
excluding previous or existing liver 
disease. 

Pooled prevalence in general populations: 9.0% males, 6.3% females, 2.3% NW, 12.5% OW, 36.1% OB. (Pooled 
prevalence in obese clinical populations: 35.3% males, 21.8% females.) Prevalence did not vary by diagnostic 
method, age of sample, publication year, location or sample size.  
 
Meta-analysis of available within-study comparisons provided strong evidence that prevalence is higher on 
average in males compared with females and increases incrementally with greater BMI. However, these 
associations also varied considerably across studies.  
 
Authors did not have sufficient information on the distribution of ethnicity in each study to assess whether NAFLD 
prevalence differed between ethnic groups. 



First author, 
year 

Condition(s) 
Systematic 

review 
Meta-

analysis 
Study parameters Main findings 

Hayden, 2013 Dental health x x 
14 studies: 1980-2010, measured BMI 
and dental caries, ages 1-18. 

hǾŜǊŀƭƭΣ ŀ ǎƛƎƴƛŬŎŀƴǘ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ŎƘƛƭŘƘƻƻŘ ƻōŜǎƛǘȅ ŀƴŘ ŘŜƴǘŀƭ ŎŀǊƛŜǎ όŜŦŦŜŎǘ ǎƛȊŜ Ґ лΦмлпΣ t Ґ лΦлпфύ ǿŀǎ 
found. Results tended to be significant on the basis of standardised BMI comparisons such as BMI-for-age centiles 
(effect size = 0.189, 95% CI: 0.060ς0.318, P=0.004) or IOTF cut-offs (effect size = 0.104, 95% CI: 0.060ς 0.180, 
P=0.008). Studies that used Zscores (effect size =  0.147, 95% CI:  0.396 to 0.102, P=0.248) provided non-
ǎƛƎƴƛŬŎŀƴǘ ŬƴŘƛƴƎǎΣ ŀƭƻƴƎ ǿƛǘh studies using non-standardized scales (effect size =  0.030, 95% CI:  0.436 to 0.375, 
P = 0.884).  
 
Obese children from industrialized countries (effect size = 0.122, CI = 0.047ςлΦмфтΣ tҐлΦллмύ ƘŀŘ ŀ ǎƛƎƴƛŬŎŀƴǘ 
relationship between obesity and caries in contrast to those from NIC countries (effect size = 0.079, CI =  0.106 to 
0.264, P = 0.264).  
 
Authors link these findings to diet, including consumption of sugar-sweetened drinks, and highlight the need for 
future work to measure caries in standardised ways as well as analyse multiple confounding factors including SES. 

Hooley, 2012 Dental health x 
 

48 studies: 2004-2011, measured caries, 
measured BMI, ages 0-18 years. 

Authors note that dental disease ranks as the second most expensive disease in Australia (with CVD as the most 
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 Index (HDI) score 
(mainly Europe and US), higher quality dental services (more sensitive dental examination) and a low % of UW 
children, 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 UW children.  
 
Authors recommend more longitudinal research that includes health and diet behaviours. 

Hendrix, 2014 
Developmental 
coordination 
disorder 

x 
 

21 studies (10 cohorts): ages 4-14 years, 
measured body composition (BMI, % 
body fat, waist circumference), 
comparison of DCD with ND children. 

!ǳǘƘƻǊǎ ƴƻǘŜ ǘƘŀǘ ǇǊŜǾŀƭŜƴŎŜ ƻŦ 5/5 όǇƻƻǊ ŬƴŜ ŀƴŘκƻǊ ƎǊƻǎǎ ƳƻǘƻǊ ŎƻƻǊŘƛƴŀǘƛƻƴύ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ǊŀƴƎŜ ŦǊƻƳ мΦт҈ 
to 6%, and in boys is found four to 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) found these differences 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 of OW 
and OB associated with DCD over time. 
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First author, 
year 

Condition(s) 
Systematic 

review 
Meta-

analysis 
Study parameters Main findings 

Mebrahtu, 
2015 

Asthma/wheezing 
disorders 

x x 
38 studies:  original reports on childhood 
wheezing disorders and BMI, covering 0ς
19 year-olds, published until May 2014 

Authors note that previous meta-analyses on this topic were based on studies from different age groups (child 
and adult combined) and different definitions of weight status.  
 
The summary ORs of underweight (<5th percentile), overweight (>85th to <95th perŎŜƴǘƛƭŜύ ŀƴŘ ƻōŜǎƛǘȅ όҗфрǘƘ 
percentile) were 0.85 (95% CI: 0.75 to 0.97; p = 0.02), 1.23 (95% CI: 1.17 to 1.29; p < 0.001) and 1.46 (95% CI: 1.36 
ǘƻ мΦртΣ Ǉ ғ лΦллмύΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ IŜǘŜǊƻƎŜƴŜƛǘȅ ǿŀǎ ǎƛƎƴƛŬŎŀƴǘ ŀƴŘ ǎǳōǎǘŀƴǘƛŀƭ ƛƴ ŀƭƭ ǘƘǊŜŜ ǿŜƛƎƘǘ ŎŀǘŜƎƻǊƛŜǎ, and 
not accounted for by pre-ŘŜŬƴŜŘ ǎǘǳŘȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ {ǘǳŘƛŜǎ ŎƭŀǎǎƛŦƛŜŘ .aL ŘƛŦŦŜǊŜƴǘƭȅ - IOTF, US-CDC, WHO, 
and data-driven definitions. The summary ORs estimates tended to attenuate as the number of BMI categories 
used by study authors increased. Summary risk estimates of the cohort and cross-sectional studies are very 
similar, both for the overweight and obesity risk estimates. ORs did not vary by age.  

Paulis, 2013 
Musculo-skeletal 
complaints 

x x 

40 studies (33 cross-sectional, 7 
longitudinal): up to May 2013, age 0-19 
years, objective assessment of weight 
status and musculo-skeletal complaints 
όƳŀƭŀƭƛƎƴƳŜƴǘǎ ŘŜŬƴŜŘ ŀǎ ǇŜǎ ǇƭŀƴǳǎΣ 
scoliosis and tibia vara not included). 

There was moderate quality of evidence that being overweight in childhood is positively associated with 
ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ Ǉŀƛƴ όǊƛǎƪ Ǌŀǘƛƻ ώwwϐ мΦнсΤ фр҈ ŎƻƴŬŘŜƴŎŜ ƛƴǘŜǊǾŀƭ ώ/LϐΥ мΦлфς1.45). In addition, low quality of 
evidence was found for a positive association between overweight and low back pain (RR 1.42; 95% CI: 1.03ς1.97) 
and between overweight and injuries and fractures (RR 1.08; 95% CI: 1.03ς1.14). Although the risk of developing 
ŀƴ ƛƴƧǳǊȅ ǿŀǎ ǎƛƎƴƛŬŎŀƴǘƭȅ ƘƛƎƘŜǊ ŦƻǊ ƻǾŜǊǿŜƛƎƘǘ ǘƘŀƴ ŦƻǊ ƴƻǊƳŀƭ-weight adolescents (RR: 2.41, 95% CI: 1.42 to 
4.10), this evidence was of very low quality.  
 
Authors comment that "The link between overweight and MSC might induce a vicious circle in which being 
ƻǾŜǊǿŜƛƎƘǘΣ ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ ǇǊƻōƭŜƳǎΣ ŀƴŘ ƭƻǿ ŬǘƴŜǎǎ ƭŜǾŜƭ ǊŜƛƴŦƻǊŎŜ ŜŀŎƘ ƻǘƘŜǊΦϦ όǇΦ моύ ¢ƘŜȅ ǊŜŎƻƳƳŜƴŘ ƳƻǊŜ 
high-quality longitudinal research. 

Smith, 2014 
Musculo-skeletal 
pain 

x 
 

10 studies: 2000-2012, ages 3-18, 
associations between weight status and 
musculo-skeletal pain  (back, knee, hip, 
foot, and pelvic) 

Narrative synthesis is provided and effect estimates are summarised. For example, one US study of children aged 
3-18 reported the following: Knee: OR=1.13 per 10kg increase in weight, 95% CI: 1.01-1.29. OR=1.04 per unit 
increase in BMI, 95% CI: 1.01-1.08 Hip: OR=1.29 per 10kg increase in weight, 95% CI: 1.05-1.60. OR=1.09 per unit 
increase in BMI, 95% CI: 1.03-1.16.  
 
aŀƛƴ ŎƻƴŎƭǳǎƛƻƴΥ ϦΦΦΦŜƳŜǊƎƛƴƎ ŜǾƛŘŜƴŎŜ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ōŜƛƴƎ ƻǾŜǊǿŜƛƎƘǘ ƻǊ ƻōŜǎŜ Ƙŀǎ ŀ ǎƛƎƴƛŬŎŀƴǘ ƛƳǇŀŎǘ ƻƴ ǘƘŜ 
health and well-being of these young 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 overweight 
or obese and experiencing musculoskeletal pain requires further investigation" (p. 15) 

Stolzman, 
2015 

Pes planus (flat 
feet) 

x 
 

13 cross-sectional studies: to September 
2013, ages 3-18 years 

Prevalence of pes planus varied widely, from 14-67% in population studies, but all studies showed an increased 
prevalence of pes planus in obese or overweight children. However, "a longitudinal, randomized control trial is 
necessary to declare a causal relation between a high BMI and pes planus" (p. 5) 



First author, 
year 
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Systematic 

review 
Meta-

analysis 
Study parameters Main findings 

Thivel, 2016 
Muscle strength 
and fitness 

x  
36 studies of mixed design, to June 2015, 
ages 6-18 years 

Laboratory results yield similar results to field studies when adjustments are made for body mass. Overall, review 
provides strong evidence that children and adolescents with obesity have reduced muscular fitness compared 
with children and adolescents of healthy weight.  
 
More research is needed on muscular and musculoskeletal fitness given their associations with overall health. 
 
άLƳǇǊƻǾƛƴƎ ƳǳǎŎǳƭŀǊ ŦƛǘƴŜǎǎ ŀƴŘ ƻǾŜǊŀƭƭ ƳǳǎŎǳƭƻǎƪŜƭŜǘŀƭ ŦƛǘƴŜǎǎ ƛƴ ŎƘƛƭŘǊŜƴ ǿƛǘƘ ƻōŜǎƛǘȅ ƛǎ ƻŦ ŎǊǳŎƛŀƭ ƛƳǇƻǊǘŀƴŎŜ ǘƻ 
favour their physical autonomy, promote engagement in daily activities and physical activity-based weight 
management programmes, and subsequently improve their health-ǊŜƭŀǘŜŘ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜέ όǇΦ смύΦ 

Raj, 2012 
Cardio-vascular 
risk 

x 
(narrative)  

N/A 

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, inflammation and 
oxidative stress, artherogenic dyspipidemia and atherosclerosis, cardiac structure/function, and sleep disorders. A 
medical perspective is taken.  
 
The author cites findings from the Avon longitudinal study of 5235 children (Lawlor et al. 2010) which reported 
that, in girls,  a 1 standard deviation (SD) increase over mean BMI during 9ς12 years was associated with 
cardiovascular risk factors at age 15ς16 years in fully adjusted models, with odds ratio of 1.23 for high systolic BP 
όҗмол ƳƳ IƎύΤ мΦмф ŦƻǊ [5[-/ όҗнΦтф ƳƳƻƭκƭύΤ мΦпо ŦƻǊ ƘƛƎƘ ǘǊƛƎƭȅŎŜǊƛŘŜǎ όҗмΦт ƳƳƻƭκƭύΤ мΦнр ŦƻǊ ƭƻǿ I5[-C (<1.03 
ƳƳƻƭκƭύΤ ŀƴŘ мΦпр ŦƻǊ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ƛƴǎǳƭƛƴ όҗмсΦфр L¦κƭύΦ ¢ƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǾŀƭǳŜǎ ƛƴ ōƻȅǎ ǿŜǊŜ мΦнп ŦƻǊ ǎȅǎǘƻƭƛŎ 
BP, 1.30 for LDL-C, 1.96 for triglycerides; 1.39 for HDL-C, and 1.84 for high insulin levels. 

Griffiths, 
2010 

Self-esteem and 
quality of life 

x 
 

9 cross-sectional studies on self-esteem 
(5 children, 1 adolescents, 3 both), 15 
studies on quality of life (6 children, 4 
adolescents, 5 both): up to March 2009, 
comparisons with OW/OB and NW, ages 
0-18 years, validated measures of self-
esteem/quality of life, measured or 
reported BMI. 

Six of nine studies found lower global self-esteem in OB compared to HW children and adolescents. Four of five 
studies that incorporated a self-esteem dimension within quaƭƛǘȅ ƻŦ ƭƛŦŜ ǎŎŀƭŜǎ ǊŜǇƻǊǘŜŘ ǎƛƎƴƛŬŎŀƴǘƭȅ ƭƻǿŜǊ ǎŎƻǊŜǎ 
in their OB compared to NW. Lower total quality of life was found in 9 of 11 studies using child self-report, and 6 
of 7 studies using parental report. OB had the greatest impact on physical functioning and physical appearance 
perceptions, as well as social functioning.  
 
There was limited evidence that presence of OB with a severe medical condition did not impact significantly, 
while presence of OB with a less severe medical condition did impact significantly on quality of life. There was not 
sufficient information to make detailed comparisons between genders or ethnic groups. 

Muhlig, 2016 Depression x 
 

24 studies (19 cross-sectional and 8 
longitudinal, some of the 24 mixed in 
design): up to August 2014, objectively 
measured weight status, validated 
measure of depression, age up to 18 
years. 

14 of the 19 cross-sectional studies confirmed an association between weight status and depression while 3 of 8 
longitudinal analyses confirmed a significant association (in females and adolescents only).  
 
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 bidirectional 
associations. 
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Rees, 2011 
Weight 
stigmatisation 

x 
 

28 UK studies (15 included in 
interpretative synthesis, 13 included in 
aggregative synthesis): 1997-June 2009, 
ages 4-14, views on obesity, body size, 
shape or weight from children. 

The study provides a narrative synthesis and the authors note that many of the studies were not of high quality.  
 
Key conclusions: "being overweight was seen as a problem 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). Body dissatisfaction and aspiration to thinness were extremely common, and even 
more so in girls than boys. In several of the studies, OW/OB was blamed on the individual and seen as something 
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 research in this area needs to be much more rigorous and representative of children's own 
views as well as a more diverse range of children. 



Table T3.2. Summary of odds ratios and confidence intervals for various conditions extracted by 

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 risk: 1.23 (1.17ς1.29) 
Obesity: Unadjusted risk: 1.43 (1.33, 1.54) 

Moderate with 
conflicting findings  

Wheezing disorders Overweight: Unadjusted risk: 1.23 (1.17ς1.29) Adjusted risk: 1.30  
(1.19ς1.42) 
Obesity: Unadjusted risk: 1.46 (1.36ς1.57) Adjusted risk: 1.60 (1.42ς
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 (1.21ς4.63).  
Study 2: Compared with healthy weight children, overweight and 
obese children were more likely to have MetS (overweight: 67.33, 
(21.32ς212.61); obesity: 249.99, (79.51ς785.98) 
 

Good but often defined 
by different criteria 

High blood pressure Study 1: 4.11(3.89ς4.34) and 5.56 (5.09ς6.07) for obese male and 
female subjects, respectively 
Study 2: Obese youth are twice as likely to have hypertension (for 
SBP > 140, 2.24; (1.46 ς 3.45), and for DBP 2.10: (1.063ς4.17) 

Good 

Type 2 diabetes 5.56 (5.09ς6.07) and 4.42 ( 3.90 ς 5.00) for obese male and female, 
respectively) 

Moderate 

Hyperlipidemia 16.07 ( 8.29 ς 31.15) and 9.00 ( 4.36ς18.6) for male and female 
subjects, respectively 

Moderate 

Other 

Depression Overweight/obese children (aged 6ς13 years) more likely to suffer 
from depression than normal-weight children 3.38, (1.13ς10.1) 

Moderate 

Musculoskeletal pain Risk ratio (RR) 1.26; (1.09-1.45). Good 

Obstructive sleep 
apnoea 

Adolescents at ages 12+ years 3.55, (1.30ς9.71), but not among 
younger children 

Moderate 

Non-Alcohol Flamatory 
Liver Disease (NAFLD) 

Overweight 13.36 (9.09- 18.02) and for obese compared with 
healthy weight 13.74 (9.92-19.03) 

Moderate 
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Table T3.3. Summary of publications examining health and other impacts of child overweight/obesity occurring in childhood for JANPA participants 

Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Croatia Musil, 2012 8th grade x   Cardio-metabolic health Blood pressure 
Prevalence of overweight was higher among boys and 
girls in high normal and elevated blood pressure (BP) 
category than in those with normal BP. 

Croatia Bralic, 2012 
9 to 16 years, 
females 

x   
Hormonal/Reproductive 
health 

Hormonal/Reproductive 
health 

Girls who experienced early menarche were significantly 
more often overweight/obese. Overweight/obesity may 
be considered as one of the predictors for the early 
occurrence of menarche. 

Croatia Stipancic, 2008 0 to 14 years x   Cardio-metabolic health Diabetes/Glucose profile 

Incidence of Type 1 diabetes for the whole age group was 
8.87 per 100,000 person-years, which represents a 9% 
average annual increase 1995-2003. 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 x   Cardio-metabolic health Diabetes/Glucose profile 

Incidence of Type 1 diabetes for the whole age group was 
17.73 per 100,000 person-years, which represents a 5.9% 
average annual increase 2004-2012. Note that this trend 
is not empirically linked with trends in prevalence of 
overweight or obesity in the article. 

Croatia 
Sindicic 
Dessardo, 2010 

Mean age 10.7 
years, clinical 
sample 

x   
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 

x   Musculo-skeletal/Motor Musculo-skeletal/Motor 

Children were tested for speed, power, reaction time and 
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 x   Musculo-skeletal/Motor Musculo-skeletal/Motor 

In the motor areas of speed and agility, as well as in the 
strength area, significant differences were found 
between the overweight and obese, as well as between 
the healthy weight and obese groups of subjects.  

Croatia Kunjesic, 2015 7-11 years x   Pulmonary/Aerobic Pulmonary/Aerobic 
Higher BMI was significantly associated with lower 
aerobic capacity. 

Croatia Ille, 2012 
1-19 years, BMI > 
90th percentile 

x   Cardio-metabolic health Diabetes/Glucose profile 
10.4% of the sample had impaired glucose tolerance, 
17.3% had increased cholesterol, and 30.1% had 
increased triglyceride levels. 



Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Greece Pervanidou, 2015 
Mean age 11.3 
years 

  x Psychological/Emotional Psychological/Emotional 

Results show higher levels of depressive and anxiety 
symptoms and evidence of higher externalising 
behaviours among obese compared with healthy weight 
children. 

Greece 
Mavrakanas, 
2009 

4-10 years x   Cardio-metabolic health Blood pressure 

7.9% of the sample had elevated systolic or diastolic BP 
όҗфрǘƘ percentile). This was more common in obese 
children, from 17.8% to 27.5% depending on the method 
used to define obesity. 

Greece Kollias, 2011 9 years x   Cardio-metabolic health Metabolic syndrome 

Overweight/obese children compared with normal-
weight children had significantly higher BP, lower high-
density lipoprotein cholesterol (HDL-C), and higher 
triglyceride levels. 

Greece Moschonis, 2012 9-13 years x   Cardio-metabolic health Iron levels 

Percentage body fat and visceral fat mass were positively 
associated with iron deficiency in both sexes. These 
ŀǎǎƻŎƛŀǘƛƻƴǎ ƳƛƎƘǘ ōŜ ŘǳŜ ǘƻ ǘƘŜ ŎƘǊƻƴƛŎ ƛƴƅŀƳƳŀǘƛƻƴ 
induced by excess adiposity. 

Greece Mazaraki, 2011 12-17 years x   Cardio-metabolic health Metabolic syndrome 

There was a significant negative relationship between 
BMI and albumin to creatinine ratio (ACR, an indicator of 
risk of diabetes and hypertension) as well as between 
waist circumference and ACR. 

Greece 
Angelopoulos, 
2009 

5th grade x   Cardio-metabolic health Blood pressure 

Intervention study: favourable effects were observed in 
the intervention group for both diastolic and systolic BP 
which was attributed to the reduction observed in BMI 
values. 

Greece Hatzis, 2012 
4-7 years, WC > 
90th percentile 

x   Cardio-metabolic health Metabolic syndrome 

77% of  children in the sample 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 (about 15%) 
and hypertension (7.7%). 

Greece Kollias, 2009 12-17 years x   Cardio-metabolic health Blood pressure 

In multiple regression, BMI predicted high systolic BP in 
both boys and girls. Prevalence of high BP in 2007 was 
higher than in 2004 (and OW/OB higher but not 
significantly so). 

Greece Xekouki, 2007 
5-19 years, all 
obese 

x   Cardio-metabolic health Diabetes/Glucose profile 
Prevalence of impaired glucose tolerance in this sample 
of obese children and adolescents was 14.5%. 
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Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Greece Kollias, 2013 8-18 years x   Cardio-metabolic health Metabolic syndrome 

Central obesity (WC) and systolic BP were independently 
associated, although modestly, with carotid intima-media 
thickness (CIMT) values (a marker of cardiovascular 
disease risk). 

Greece 
Mirkopoulou, 
2010 

17 years x   Cardio-metabolic health Metabolic syndrome 
Central obesity increased the chances of impaired fasting 
glucose eight-fold and doubled the prevalence of 
dyslipidemia and elevated serum cholesterol.  

Greece Manios, 2004 
Mean age 11.5 
years 

x   Cardio-metabolic health Metabolic syndrome 

Overweight and obese children had higher levels of 
plasma triglycerides (TG) and total cholesterol to HDL-
cholesterol (TC/HDL-C) ratio and lower levels of HDL-C 
and physical fitness compared to their normal-weight 
peers. Risk factors were stronger in males than females. 

Greece 
Papandreou , 
2012 

8-15 years, all 
obese 

x   Cardio-metabolic health Liver abnormalities 

Fatty liver was found in 42.6% of this sample of obese 
children; BMI and WC were significantly higher among 
children with severe non-alcoholic fatty liver disease 
(NAFLD). 

Greece Sakka, 2015 6-12 years x   Cardio-metabolic health Metabolic syndrome 

Plasma Lp-PLA2 levels were significantly higher in obese 
children compared with normal-weight ones. Lp-PLA2 
concentrations were significantly correlated with the BMI 
z-score. All obese children had Lp-t[!н ƭŜǾŜƭǎ Ҕ нлл 
ng/mL, which predicts atherosclerosis and a high 
thromboembolic risk in adults. The positive correlation of 
Lp-PLA2 with BMI suggests that Lp-PLA2 might be the link 
between obesity and increased cardiovascular risk.  

Greece 
Papandreou, 
2008 

9-14 years, all 
obese 

x   Cardio-metabolic 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 x   Cardio-metabolic health Diabetes/Glucose profile 

Insulin resistance (IR) was 5-10 times higher in obese 
compared to healthy weight children and IR indices were 
significantly correlated with BMI and WC. In a multiple 
regression with HOMA-IR as the outcome, significant 
predictors were sex, simple carbohydrate intake and WC. 



Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Greece 
Papadopoulou-
Alataki, 2004 

6-14 years x   Cardio-metabolic health Metabolic syndrome 

BMI was positively correlated with age, blood pressure 
(systolic as well as diastolic), TG, LDL-C, ALT, positive 
family history and negatively correlated with HDL-C and 
Apo; i.e. childhood adiposity was associated with the 
traditional components of metabolic syndrome in 
adulthood.  

Greece Lydakis, 2012 12 years x   Cardio-metabolic health Metabolic syndrome 
Obesity and adherence to the Mediterranean diet were 
independently related to indices of arterial stiffness.  

Greece Manios, 2013 9-13 years x   Cardio-metabolic health Iron levels 
Odds ratios for iron deficiency and iron deficiency 
anaemia were 2.46 and 3.13 in obese boys and 2.05 and 
3.28 in obese girls relative to healthy weight children.  

Greece Sakou, 2015 Unknown x   Cardio-metabolic 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 x   Pulmonary/Aerobic Pulmonary/Aerobic 

Lung function was significantly poorer in overweight and 
obese compared with healthy weight children after 
adjusting for gender, age and height. BMI remained an 
independent risk factor for reduced lung function, 
asthma and atopy (asthma in girls only). 

Greece Koroni, 2009 10-11 years   x Psychological/Emotional Psychological/Emotional 
Picture ranking exercise confirms high level of stigma 
associated with overweight and obesity in both healthy 
weight and overweight/obese children. 

Greece Trikaliotis, 2011 3-5.5 years x   Dental health Dental health 

Overweight Greek pre-school children were at a 
significantly higher risk of dental caries (mean of 1.88 
caries in overweight compared with 0.74 caries in healthy 
weight). 

Greece Vassiloudis, 2014 10-12 years   x Academic Academic 

In a multiple linear regression, academic performance (as 
rated by teachers) was significantly associated with BMI, 
dietary quality, TV viewing, sleep, physical activity, 
parents' education, mother's ethnicity and family 
income. 
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Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Greece Pervanidou, 2013 
Mean age 11.2 
years (110 obese, 
31 healthy weight) 

  x Psychological/Emotional Psychological/Emotional 

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 than healthy 
weight children of the same age group. 

Greece Magkos, 2005 
Mean age 12.1 
years 

x   Cardio-metabolic health Metabolic syndrome 

1982-2002, Crete: The prevalence of overweight and 
obesity has risen by 63 and 202%, respectively. The 2002 
sample had 3.6% higher total cholesterol, 24.9% lower 
high-density lipoprotein-cholesterol (HDL-C), 25.3% 
higher low-density lipoprotein-cholesterol (LDL-C), 19.4% 
higher triacylglycerol, 36.6% higher TC/HDL-C ratio, and 
60.3% higher LDL-C/HDL-C 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 

x   Cardio-metabolic health Metabolic syndrome 

Relative to normal-weight children, obese children 
showed changes in immune cell frequency, inflammatory 
environment, and regulation of metabolic gene 
expression. These changes have been causally linked to 
the onset of metabolic disease in adulthood and suggest 
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 

x   Cardio-metabolic health Blood pressure 

51% of boys and 49% of girls had systolic BP in 
hypertensive range (> 95th percentile for age, sex and 
height). Results also showed a clear and continuous 
increase in systolic BP with increasing BMI, particularly in 
boys.  

Ireland Finucane, 2008b 
Mean age 15.5 
years, all obese  

x   Cardio-metabolic 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 age 12.2 
years, all obese 

x   Musculo-skeletal/Motor Musculo-skeletal/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 mass index. 



Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Ireland O'Malley, 2015a 
3-18 years, all 
obese 

x   Musculo-skeletal/Motor Musculo-skeletal/Motor 

Musculo-skeletal impairments (MSKI) were present in 
89.9% of children, 51% reported pain, 45% had a 
radiological scan for MSKI, 69% had been referred to 
ƻǊǘƘƻǇŀŜŘƛŎǎ ŀƴŘ ол҈ ǘƻ !ϧ9 ŦƻǊ a{YLΦ 5ƛŶŎǳƭǘƛŜǎ ǿƛǘƘ 
gait and function were observed in 19% and 9.6% 
respectively.  

Ireland O'Malley, 2015b 
3-18 years, all 
obese 

x   Musculo-skeletal/Motor Musculo-skeletal/Motor 
Balance impairment (BI) was observed in 80.2% of the 
group, and 87.2% of parents and 72.3% of children 
perceived that the child had an impaired quality of life. 

Ireland Layte, 2011 9 years   x Psychological/Emotional Psychological/Emotional 

Self-perceptions relating to popularity and physical 
appearance were significantly negatively related to self-
perceptions of weight. The perception of overweight was 
also significantly associated higher levels of emotional 
and behavioural problems. 

Italy Turconi, 2007 
Mean age 15.4 
years 

x   Cardio-metabolic health Blood pressure 
.aL ǿŀǎ ǎƛƎƴƛŬŎŀƴǘƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ōƻǘƘ ǎȅǎǘƻƭƛŎ .t ŀƴŘ 
diasystolic BP.  

Italy Turconi, 2006 
Mean age 15.4 
years 

x   Cardio-metabolic health Blood pressure 
There were significant positive correlations between BMI 
and blood pressure (diastolic and systolic) in males and 
females (r = 0.21 to 0.36) 

Italy DiBonito, 2015 
5-18 years, 78% 
obese 

x   Cardio-metabolic health Metabolic syndrome 

Tg/HDL-C ratio discriminated better than non-HDL-C 
children with cardio-metabolic risk factors (CMRFs) or 
preclinical signs of liver steatosis, and increased carotid 
intima-media thickness (CIMT) and concentric left 
ventricular hypertrophy (CLVH). Also, higher BMI and WC 
were associated with significantly higher non-HDL-C and 
Td/HDL-C ratio, even within this sub-population of OW 
and OB children and adolescents.  

Italy Capizzi, 2011 
Mean age 10.3 
years, referred to 
nutrition centre 

x   Cardio-metabolic health Metabolic syndrome 

With fasting insulin, HOMA-IR, and triglycerides as the 
dependent variables, BMI was significantly associated 
with all three. Study proposes wrist circumference as an 
alternative anthropomorphic measure. 
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Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Italy Caserta, 2010 11-13 years x   Cardio-metabolic health Metabolic syndrome 

The study demonstrates the association between 
overweight and obesity and cardio-vascular disease 
(CVD) risk factors. Subjects with lower levels 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 and obesity in girls, whereas 
in boys, insulin and CRP were associated with overweight 
and obesity, and LDL cholesterol with obesity. The 
association between overweight or obesity and increased 
CIMT was present in girls and was close to statistical 
significance in obese boys (p = 0.07). 

Italy Valerio, 2013 
5-18 years, 
referred to obesity 
treatment 

x   Cardio-metabolic health Metabolic syndrome 

A range of cardiometabolic risk factors was examined. 
Results show that 32-34% of the overweight and obese 
sample had no risk factor, 39-40% had one risk factor, 20-
24% had two risk factors, and 5-7% had three or more.   

Italy Invitti, 2005 
Attendees of 
obesity clinic 1979-
2002 

x   Cardio-metabolic 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 factor profiles have improved, but non-
traditional cardio-vascular risk profiles (CRP and uric 
acids) have worsened. 

Italy Barba, 2006 
6-11 years, 
southern Italy 

x   Cardio-metabolic health Blood pressure 
BMI and WC were independently associated with systolic 
BP, after adjusting for parental education and children's 
levels of physical activity. 

Italy Brufani, 2010 
3-18 years, all 
obese 

x   Cardio-metabolic health Diabetes/Glucose profile 

Glucose metabolism abnormalities were present in 12.4% 
of this obese sample. Impaired glucose tolerance (IGT) 
was the most frequent alteration (11.2%), with a higher 
prevalence in adolescents than in children (14.8 vs. 
4.1%). 



Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Italy Calcaterra, 2008 
Mean age 11.2 
years 

x   Cardio-metabolic health Metabolic syndrome 

The prevalence 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 glucose tolerance) was 
0.0% in normal  and overweight children,  12.0% in 
moderately obese and 31.1% in severely obese children. 

Italy Invitti, 2003 
6-18 years, all 
obese 

x   Cardio-metabolic health Metabolic syndrome 

The prevalence of glucose intolerance was 4.5%. Insulin 
resistance, impaired insulin secretion, and diastolic BP 
ǿŜǊŜ ǎƛƎƴƛŬŎŀƴǘƭȅ ŀƴŘ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ǊŜƭŀǘŜŘ ǘƻ н-h 
postload glucose values. The degree of obesity did not 
relate to insulin resistance but was independently 
ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ ƛƴƅŀƳƳŀǘory proteins, uric acid, and 
systolic BP. 

Italy Bruno, 2010 0-14 years x   Cardio-metabolic health Diabetes/Glucose profile 

Diabetes registry, 1990-2003: The incidence rate was 
мнΦнс ǇŜǊ мллΣллл ǇŜǊǎƻƴȅŜŀǊǎ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘƭȅ ƘƛƎƘŜǊ ƛƴ 
boys (13.13 than in girls (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 obesity in the article. 

Italy Ianuzzi, 2004 
6-14 years, 100 
obese and 47 
healthy weight 

x   Cardio-metabolic health Metabolic syndrome 

Obese children had significantly higher BP and plasma 
concentrations of tryglycerides, cholesterol, glucose, 
insulin, HOMA and C-reactive protein than healthy 
weight children. CIMT was also significantly higher in 
obese children. 

Italy Corbo, 2008 6-7 years x   Pulmonary/Aerobic Pulmonary/Aerobic 

7.9% of all children reported current wheezing and 6.7% 
reported current asthma. Elevated BMI (comparing 
highest quintile to others) was significantly associated 
with both current wheeze (adjusted odds ratio=1.47) and 
current asthma (adjusted odds ratio=1.61). 
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Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Italy Genovesi, 2005 6-11 years x   Cardio-metabolic health Blood pressure 

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 was 
significantly higher in OW than in normal-weight children 
regardless of the method used for the definition of the 
weight class.  

Portugal 
Ferreira 
Felgueiras, 2011 

12-15 years, all 
obese 

  x Psychological/Emotional Psychological/Emotional 
Higher BMI was associated with lower self-concept and 
the experience of being bullied further undermined self-
concept.  

Portugal Leite, 2012 

Mean age 12.9 
years, 50 healthy 
weight, 50 
overweight, 50 
obese 

x   Cardio-metabolic health Arterial thickness 

CIMT was positively associated with BMI increase in 
adolescents, even in moderately overweight ranges, 
independent of age, gender, systolic blood pressure and 
plasma lipid concentrations. 

Portugal Moreira, 2013 
8-18 years, parent-
child dyads 

  x 
Psychological/Emotional, 
Quality of life 

Psychological/Emotional, 
Quality of life 

Children were classified as healthy, with diabetes, 
asthma, epilepsy, and obesity. 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, of the groups 
studied. 

Portugal Teixera, 2001 
Mean age 13.2 
years 

x   Cardio-metabolic health Metabolic syndrome 
Both direct and indirect measures of adiposity were 
associated with serum cardiovascular risk factors in boys 
and girls. 

Portugal Pedrosa, 2010 7-9 years x   Cardio-metabolic health Metabolic syndrome 

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. 

Portugal Lopes, 2011 6-14 years x   Musculo-skeletal/Motor Musculo-skeletal/Motor 

Motor co-ordination was inversely associated with BMI. 
The strength of the association increased during 
childhood but decreased into early adolescence. 
Regardless of age, OW and OB children had significantly 
lower motor co-ordination than HW children. 

Portugal Ribeiro, 2003 
8-16 years, all at 
risk of obesity 

x   Cardio-metabolic health Blood pressure 
 {ȅǎǘƻƭƛŎ ŀƴŘ ŘƛŀǎǘƻƭƛŎ .ƭƻƻŘ ǇǊŜǎǎǳǊŜǎ ǿŜǊŜ ǎƛƎƴƛŬŎŀƴǘƭȅ 
and positively related to BMI. 



Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Romania Morea, 2013 2-19 years x   Cardio-metabolic 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 healthy 
weight children (1.2% of healthy weight, 16.3% OW, 
18.3% OB). There were no significant differences of MS 
prevalence between sexes or age groups 

Romania Dumbrava, 2012 
9-18 years, all 
oeverweight/obese 

x   Cardio-metabolic health Diabetes/Glucose profile 
41.4% had prediabetes (PD) - higher in OB (50.7%) than 
OW (10.0%) and higher in pre-teens than adolescents 
(44.8% vs 34.5%). 

Romania Pelin, 2012 
7-18 years, all 
obese 

x   Cardio-metabolic 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 Serban, 2015 0-17 years x   Cardio-metabolic health Diabetes/Glucose profile 

Paediatric diabetes registry and medical centre records 
1996-2005: A total of 3196 new cases, aged below 18 
years, were found by both the sources. There were 
significant differences between the groups (p=0.012), the 
mean incidence being highest in the age group 10-14 
years (9.6/100,000/year, 95% CI 9-10.1) and lowest in 
children aged from 0 to 4 years (4.8/100,000/year, 95% 
CI 4.4-5.3). 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 8.4-10.3) in 
2011. The raise in incidence was noticed in all age groups 
except for 15-17 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 years x   Dental health Dental health 
Higher incidence of caries was associated with 
underweight, rather than overweight children. 

Romania Casariu, 2011 
6-12 years, 50 
obese and 50 
healthy weight 

x   Cardio-metabolic health Metabolic syndrome 

Obese children and adolescents had enhanced 
concentrations of all markers of future cardiovascular 
disease, and an increased CIMT, in agreement with their 
degree of obesity. IMT was more strongly associated with 
WC than BMI. 
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Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Romania Popescu, 2013 
10-16 years, 30 
obese and 30 
healthy weight 

x   Cardio-metabolic health Metabolic syndrome 

Intervention study examining effects of an omega-3 fatty 
acid diet. Before treatment, OB children had significantly 
higher values on a range of biomarkers including insulin 
resistance, glucose and blood lipids.  

Romania Gherlan, 2012 
Mean age 13.5 
years, 38 obese, 24 
healthy weight 

x   Cardio-metabolic health Metabolic syndrome 

Biomarkers of an increased risk of adverse CV outcomes 
were significantly altered in obese children and 
adolescents compared with the healthy weight group 
(plasmatic levels of HDL-cholesterol, triglycerides and 
insulin-resistance biomarkers).  

Romania Valean, 2010 
10-16 years, all 
overweight/obese 

x   Cardio-metabolic health Metabolic syndrome 

29% had metabolic syndrome and one or more risk 
factors was present in all children. Girls had a higher 
average number of risk factors than boys. Beside 
abdominal obesity, the most prevalent features of the 
metabolic syndrome were high blood pressure and low 
HDL cholesterol. 

Romania Chesaru, 2013 
Mean age 13.0 
years, all 
overweight/obese 

x   Cardio-metabolic health Metabolic syndrome 

37.4% exhibited one MS diagnosis criterion, 27.6%had 
two, 20.9% combined three criteria, and 8.36% had four 
or five of the criteria. The most common cardiometabolic 
risk factors were abdominal obesity (75.5%) and high 
blood pressure (41.1%), followed by low HDL-cholesterol 
(35%), increased fasting blood glucose (23.3%) and 
hypertriglyceridemia (17.8%).  

Romania 
Chirita-Emandi, 
2013 

7-18 years x   Cardio-metabolic health Blood pressure 
21.1% of obese, 12.8% of overweight, and 7.1% of 
healthy weight children presented hypertension 

Romania Brumariu, 2007 
5-18 years, all 
obese 

x   Cardio-metabolic health Metabolic syndrome Metabolic syndrome was present in 52% of participants. 

Romania Marginean, 2010 

Not stated; all 
children admitted 
to a paediatric 
hospital 2004-2009 

x x 
Cardio-metabolic health; 
Psychological/Emotional 

Diabetes/Glucose profile; 
Psychological/Emotional 

57% obese, with obesity more prevalent in boys. Insulin 
resistance was present in 46% of teenagers and 32% of 
children. All obese teenagers had depression, social 
isolation and low performance in school. 

Romania Mihai, 2011 

Mean age 13.1 
years, all obese, 
inpatient 
metabolic/nutrition 
unit 

x   Cardio-metabolic health Diabetes/Glucose profile 
Patients with abnormal blood glucose profiles had higher 
BMI than children with normal glucose profiles. 



Country First author, year Age group/Sample 
Health 
impacts 

Other 
impacts 

Area Sub-area Key findings 

Slovenia Matejek, 2014 Mean age 7.3 years x   
Musculo-skeletal/Motor; 
Pulmonary/Aerobic 

Musculo-skeletal/Motor; 
Pulmonary/Aerobic 

Differences in all physical fitness tests administered 
(explosive power, balance, coordination, speed and 
endurance) between non-overweight, overweight and 
obese children were statistically significant, with poorest 
fitness in the obese group. 

Slovenia Leskosek, 2007 7-18 years x   
Musculo-skeletal/Motor; 
Pulmonary/Aerobic 

Musculo-skeletal/Motor; 
Pulmonary/Aerobic 

The performance in almost all the fitness tests measured 
in the present study was substantially hindered by 
obesity ς regardless of the age or sex of the children. The 
greatest influence of obesity was found in tests requiring 
movement of the whole body. 

Slovenia Mocnik, 2015 

14-20 years, 50 
healthy, 31 
hypertensive, 85 
OW/OB 

x   Cardio-metabolic health Arterial thickness 

In overweight and hypertensive children and adolescents 
PWV (pulse wave velocity) positively correlated with BMI 
and CMAP (central mean arterial pressure), indicating an 
association between less compliant arteries and 
childhood obesity and hypertension.  
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CHAPTER 4: EVIDENCE: ADULT IMPACTS OF CHILDHOOD 

OVERWEIGHT AND OBESITY 

 

4.1. Introduction  
McCarthy et al. (2016b) conducted a systematic review of the international literature of the 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 JANPA participants 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 contributes 

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 adult co-morbidities. 

Second, methodologically, it is difficult to determine 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 November-December 2015 database searches in PubMed, EMBASE and CINAHL were 

conducted.  

2. The database search was supplemented by a search for grey literature in Google Scholar in 

December 2015.  

3. Based on the advice of the national steering committee45, subsequent searching was 

conducted for longitudinal studies which examined the link between childhood BMI and 

adult outcomes which were not 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 comorbidities/impacts as noted above. 

 Of the 13 reviews identified, 12 were conducted systematically, and three also included a meta-

analysis. A majority of these reviews were based mainly on longitudinal studies and measured BMI. 

However, the type of effect estimates reported varied across studies (relative risks, hazard ratios and 

odds ratios) and also whether the effect estimates in adulthood were based on 1SD or 1-unit 

increase in BMI, BMI z-score quartiles or BMI categories of overweight and obese. A description of 

the details (including main conclusions) of each of these 13 publications is shown in the Appendix 2 

(Table A11). 

                                                           
45

 Membership of the steering committee for the safefood/JANPA WP4 studies is shown in the Contributors section at the 
beginning of this document. 



Fifteen additional studies, all primary analyses, were also included in this review. Publication dates 

ranged from 1993-2015. All studies except one were based on large, nationally representative 

longitudinal surveys. Main findings of each of these studies are shown in the Appendix 2 (Table A12). 

McCarthy et al. (2016b) extracted the best estimates of effects for each of the conditions and 

outcomes covered in their review (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 in the Appendix 2 (Table A13). 

A summary of each of the areas 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 and risk of type 2 

diabetes in adulthood in both sexes.  

In the systematic review and meta-analysis by Llewellyn et al. (2016), statistically significant positive 

relationships between childhood obesity and adult diabetes were found among children aged 6 

years and under (pooled OR per SD of BMI 1.23), aged 7-11 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, sex, height, length of follow-up 

and cohort) comparing  individuals who were consistently overweight or obese from childhood to 

adulthood on the basis of IOTF cut-points to those with normal BMI. In 9 of 10 studies identified in 

the review by Park et al. (2012) 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 evidence for 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.  

Llewellyn 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 children aged 7-11 years 

(pooled OR per SD of BMI 1.14), but there was no statistically significant association 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 summarised 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 aged 2-6 years and later CHD 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 association between 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 ratio for IHD per 1 SD of BMI of 1.09, adjusting for family social class. 




