Policy Briefing - Reducing the Risk
of Obesity and Type 2 Diabetes
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Executive Summary
This document presents policy recommendations aimed at reducing the risk of type 2
diabetes (T2D) and obesity. These diseases are increasing at a significant rate globally,
impacting on long-term health and placing pressures on healthcare budgets and wider
society. The risks of developing these diseases increase with age and their prevalence is
also linked to health inequalities, showing higher rates in lower socioeconomic strata. To
address this public health crisis, it is well-recognised that we need to invest in both
preventative and treatment measures whilst at the same time considering health
inequalities and their origins.

This was the aim of the DynaHEALTH project, an EU funded consortium which undertook
a programme of research to investigate a life-course strategy to reducing the risks of
obesity and the related onset of T2D. The approach was unique as it examined the risks of
T2D in both a biological and psychosocial context, throughout the life-course. The project
contributed significantly to a growing body of evidence suggesting that early intervention
is critical in reducing the risks of obesity and T2D. Early action provides an opportunity for
intervention in the life-course at a point before many additional risk factors come into
play, and prior to the development of additional social inequalities in later life.

The results from the project support the key policy recommendation that reducing
childhood obesity, reduces the incidence of obesity in later life and the
associated risks of T2D. The recommendations developed by DynaHEALTH, which are
detailed in this document focus specifically on a developmental window in pre-school age.
There are several initiatives and policy recommendations already in place addressing
childhood obesity, however, 18 months to 5 years appears to be under-represented
as a target age range for interventions. The policy recommendations are provided in
this briefing along with the supporting potential economic impacts of early interventions.
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We are currently facing a major public health challenge brought
about by the alarming increase in the prevalence of obesity and
type 2 diabetes.
The risk of developing type 2 diabetes (T2D) is closely associated with obesity, which is
also now recognised as a chronic disease. Europe is experiencing spiralling healthcare
costs to treat T2D and other non-communicable diseases (NCDs) linked to obesity, such as
cardiovascular disease and cancer. Furthermore, people with obesity are also at a higher
risk of contracting infections. Emerging, but not yet conclusive evidence, links obesity to a
higher mortality rate in the current Covid-19 pandemic1.

Figure 1. Prevalence and estimated healthcare costs of diabetes in Europe (figures include type 1 and type 2
diabetes, around 90% people with diabetes have type 2)2.

The burden of obesity, T2D and other NCDs is compounded by an
ageing population and socioeconomic inequalities.
Our risk of developing obesity and T2D increases with age. Patients with obesity or T2D
also then have a higher risk of other NCDs such as cardiovascular disease and dementia,
adding further to the burden of unhealthy ageing on healthcare systems and society. It is
also well-established that rates of obesity are higher in lower socioeconomic strata, further
widening health inequalities. Across European Union Member States, women and men in
the lowest income group are, respectively, 90% and 50% more likely to have obesity,
compared to those on the highest incomes3.
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Unfortunately, there is no single ‘magic bullet’ to treat obesity and T2D, but it is wellrecognised that we need to invest in both preventative and treatment measures whilst at
the same time considering health inequalities and their origins. This is supported by the
World Health Organization’s Global Action Plan for the Prevention and Control of NCDs
2013-20204, recommending an inclusive and life-course approach.

The prevalence of childhood obesity is increasing.
Early life is a critical stage of development in the life-course and an important area of
focus for the prevention of long-term health issues. Currently the prevalence of childhood
obesity is increasing. In the EU about 23% of boys and 21% of girls are measuring as
overweight (including those with obesity) across age-groups5.
European policymakers have already recognised the need to protect the youngest and
most vulnerable from the early onset of NCDs through developing the EU Action Plan on
Childhood Obesity 2014-20206, and Mid Term Evaluation7, aiming to halt the rise in
overweight and obesity by 2020.

This policy briefing is aimed at a broad representation of policy makers at a European,
national and regional level. It has been developed on the principle of ‘prevention at the
earliest age possible’, addressing the growing problem of obesity in children. Reducing
childhood obesity reduces the incidence of obesity in later life and associated
risks of T2D.

DynaHEALTH: A life-course strategy to reducing the risks of obesity
and the onset of T2D.
The DynaHEALTH consortium was awarded 5.9 million Euros through the EU’s research
and innovation programme (Horizon 2020), bringing together a critical mass of experts
from a range of disciplines. The aim of the DynaHEALTH project was to investigate a lifecourse strategy to reducing the risks of obesity and the onset of T2D. The research
approach was unique as it examined the risks of T2D in both a biological and psychosocial
context, throughout the life-course. The consortium had access to 20 cohorts, with data
from 1.3 million individuals from pre-conception to 85 years old across eight European
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countries. The project contributed significantly to a growing body of evidence suggesting
that early intervention is critical in reducing the risks of obesity and T2D. This provides an
opportunity for intervention in the life-course at a point before many additional risk factors
come into play, and prior to the development of additional social inequalities in later life.

Evidence has shown that early life is a critical period of intervention
to reduce the risks of obesity and T2D.
To illustrate this point, observational research demonstrated that the risks relating to
obesity and T2D began to accumulate in pre-school children from around 4 to 5 years old,
and for T2D specifically there is strong evidence from age 7 onwards. This was further
supported by robust evidence of the associated causal mechanisms from the work of
DynaHEALTH8,9.

A missed opportunity to intervene?
Focusing on early life as a target for interventions, including the timing and role of critical
periods in a child’s development during pregnancy and infancy, are well studied. However,
the DynaHEALTH consortium went on to identify that there seems to be a potential
‘missed opportunity’ for interventions between 18 months and 5 years of age, i.e. before
additional risks begin to accumulate.

It is during this pre-school age range that children across Europe are most likely to fall
into a gap between local postnatal healthcare and monitoring which begins at school.

The policy considerations presented in this document therefore focus mainly on this
window of opportunity supported by:
•

The point at which Adiposity Rebound (AR) is observed can occur during this age
range. The trajectory of AR is characterised by changing Body Mass Index (BMI)
during the growth of the child (Figure 2). The age at which AR occurs is an
established indicator of a child’s risk of obesity in later childhood and adulthood;
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•

This opportunity to intervene early is an important starting point to activate
interventions to normalise BMI in later childhood. Studies showed that for T2D in
adulthood, risk of developing the disease began to accumulate in childhood. Those
who were already with overweight and obesity by age 7 years had a much higher
risk for T2D than if they had a normal weight at this age. We also showed that if
weight was normalised before adolescence, then the risk was reduced to a level
comparable to individuals who had maintained a normal weight during childhood8.

What is Adiposity Rebound and why is it significant?
BMI (kg per m2), is a measure of an individual’s body mass relative to height. Measuring a
child’s BMI is one method we can use to predict his or her risk of obesity and associated
diseases in later life. It is a simple ratio taking into account weight and height
measurements. The BMI of a child changes considerably due to a sequential
developmental process affecting skeletal growth (height) and body growth (weight) over
time. We can observe these changes through plotting the natural trajectory of a child’s
BMI from birth until pre-pubertal age. As described by the model based on boys and girls
followed during the DynaHEALTH project, we can first observe a distinct Adiposity Peak
(Figure 2) in BMI by the age of nine months, corresponding to the time when the infant
starts to become active by crawling, standing and then walking. Following this peak, the
BMI of the child declines substantially until we then observe a point at which BMI starts
increasing again at an almost steady rate until it stabilises in adulthood. The age at which
this point is observed is called Adiposity Rebound which occurs at an average age of 5
to 7 years old.
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Figure 2. Age and BMI at Adiposity Peak and Adiposity Rebound. The growth curves for males are in blue
and for females in red. Curves are based on the Northern Finland Birth Cohort (NFBC) 1986 data9.

The BMI trajectory and point of AR can only be seen by frequently measuring and tracking
the child’s weight and height during this developmental window. Tracking the changes in
BMI at regular intervals from birth enable an accurate and early prediction of the age at
which AR will occur in a child.
An earlier than average age at which AR is observed, is associated with an increased risk
of obesity in later life. The youngest AR observed in DynaHEALTH was around the age of
2.5 years old. The significance of AR is also supported by an observation that an earlier
than average AR was seen in children from mothers with type 1 diabetes and they are also
at an increased risk of developing overweight10.
DynaHEALTH research also quantified the likelihood of obesity based on the age of AR.
Data from the 1966 Northern Finland Birth Cohort (NFBC) linked the age of AR to the
likelihood of obesity at the age of 31 years11.
•

Early age at AR (3.5 to 5 years): Males were 1.9 times more likely to have obesity
and females were 2.2 times more likely to have obesity at 31 years, compared to
those with an AR from 5 years old onwards.

•

For very early age at AR (before 3.5 years), this likelihood increases to 3.4 for
males and 4.1 for females respectively, again when compared to those with an AR
from 5 years old onwards.
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The prediction provides an early opportunity to identify individuals with an increased
risk of obesity and developing cardiometabolic disease in later life. It is also an optimal
time-frame for prevention and intervention measures.

In conclusion, there are several initiatives and policy recommendations already in place
addressing childhood obesity e.g. in the first 1,000 days of life. However, 18 months to 5
years appears to be under-represented as a target age range for interventions. This is
despite the well-established link between delaying AR and reduced risk of childhood
obesity.

What are the recommendations for policymakers?
To address this window of opportunity, the following recommendations have been
developed for policy makers based mainly on findings from the DynaHEALTH project,
founded on robust scientific evidence. They build on current consensus within the
scientific community and peer-reviewed papers published by the consortium members.
They also take into consideration the ‘whole systems approach’ to tackling childhood
obesity and the wider context of health inequalities. The recommendations presented are
aimed at healthcare professionals and local healthcare systems, and conveys messages to
politicians about health inequality being a major influencing factor.

# Policies should recognise the life-course origin of disease and therefore the
need to intervene early:
•

At an individual level, starting interventions aimed at the age-range 3 to 5 years
in children identified with an early AR could have an impact on their health
outcomes in later life through reducing the likelihood of childhood obesity;

•

Also, delaying AR by 6 months through population-level interventions is
attainable and is likely to achieve a sizeable reduction in the prevalence of
childhood obesity and obesity in later life9,12

•

It is essential to measure and assess the variation of BMI through the age
period we are targeting. Just one or two single measurements of BMI cannot
simply be used as an indicator of the risk of obesity. We need to inform
healthcare professionals, carers and parents on the significance of the AR
trajectory and regular measurements of weight and height from birth onwards;
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•

BMI is easy and cost effective to monitor, especially in high-risk populations,
anywhere in the world, and could easily be implemented alongside existing
healthcare programmes, or even by parents and carers, supported by new
healthcare apps.

# Interventions should be designed to take psychosocial, as well as biological
factors into account, to build a context-based and more personalised approach
to an individual’s disease risk in later life:
•

Health policies should take into account the multiple risk factors associated with
the origins of obesity, i.e. there is no one single cause of the disease and an
individual’s overall risk is a composite of different factors and exposures which
accumulate

through

the

life-course.

This

includes

genetics,

biological

mechanisms such as satiety and fat deposition, lifestyle, socio-economic
circumstances and stress;
•

We can predict at risk individuals via their genetic variants. Many studies have
already identified more than 500 common genetic polymorphisms associated
with BMI in the European population, with cost effective testing available. In the
future, a genetic risk score can be calculated and used to identify individuals
with a high risk of obesity and diagnose possible biological causes. This risk
score can also be used to predict the age and BMI at AR;

•

However, there is a need for much more precision in determining the other risk
factors associated with obesity such as psychological, psychosocial and biopsychosocial, which is an area for further research;

•

Despite this knowledge gap, we still have an opportunity to develop a
personalised approach to prevention, starting with identifying those individuals
at high risk and then optimum points through the life-course, such as before
and around AR, where interventions can be targeted.

# Wider societal engagement to break the vicious cycle:
•

There is an opportunity to promote social interventions and stimulate innovation
within communities to break this vicious cycle. This starts with wider
participation and engagement with parents, grandparents and other carers,
especially within hard to reach groups;

•

A wider engagement across society can promote and stimulate novel ways of
detection and prevention and test innovative interventions. There is an
opportunity to engage with, and mobilise, the resources of all actors, including
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healthcare systems, schools, and food companies. Interventions must avoid
stigmatisation and use readily available diagnostics where possible.

Economic impacts
The long-term impacts of policies reducing obesity in children are hard to quantify.
Economists from the DynaHEALTH consortium used a micro-simulation model to estimate
the long-term benefits of reducing obesity in children13,14. The model used a wellestablished childhood nutritional intervention, shown to affect obesity, as an example –
the CHOP Study15 and a cohort of people aged 50-51 in 2015 from the Survey of Health,
Ageing and Retirement in Europe (SHARE)16.
The model examined the long-term effects of the intervention on several health measures
(BMI, prevalence of diabetes and prevalence of hypertension) and Quality-Adjusted Life
Years (QALYs). The study included the following nine countries: Austria, Belgium,
Denmark, France, Germany, Italy, Spain, Sweden and Switzerland, and the results showed
a rich heterogeneity across of the countries.
The model started from a baseline scenario and used the intervention impacts from the
high and low protein treatment groups to forecast the evolution of BMI for different types
of nutrition in childhood (Figure 3).

Figure 3. Evolution over time of the average BMI, pooled across countries.
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Although small (around 1%), the differences between the predicted BMI in the two
intervention scenarios (high and low protein) are sufficient to induce significant differences
in the prevalence of two major chronic conditions that have BMI as an important risk
factor (diabetes and hypertension). The results also showed the intervention had an
impact on QALYs. The value of this translated into the following costs to healthcare
systems across the nine countries involved in the simulation:
•

The high protein intake scenario from the CHOP study during lactation, inducing an
early AR in children, demonstrated a healthcare cost of 48 billion Euro;

•

If the effect of the high protein treatment was amplified by 50%, then the cost
would increase to 300 billion Euro;

•

Reducing the effects by 50% limited the cost to less than 21 billion Euro.

This demonstrates the potential impacts of the intervention on personal and societal costs
through the life-course. These savings could be re-invested in healthcare systems to
support healthy ageing policies.*

Wider impacts
Although the policy recommendations above are aimed at local and national healthcare
professionals and policymakers, more fundamental issues should be addressed at a
political level to support these interventions. This is strongly supported by the United
Nation’s 2030 Agenda for Sustainable Development, Goal 3 - Ensure healthy lives and
promote well-being for all, at all ages:
•

All children should have equal rights to access to a clean and safe
environment which favours a healthy diet and outdoor physical activity;

*

•

All children should have equal rights to access education allowing them to
choose a healthy lifestyle;

•

EU member states should recognise that childhood obesity, if not prevented or
treated, can quadruple the risk of T2D by the age of 50.

For further information about the findings from the CHOP Study visit http://www.metabolic-

programming.org/obesity/.

Copyright © DynaHEALTH 2020.

Page 11 of 15

Acknowledgements
Funding
The DynaHEALTH project received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 633595.
Full information about the project can be found in Sebert S, Lowry E et al. Cohort Profile:
The DynaHEALTH consortium – a European consortium for a life-course bio-psychosocial
model of healthy ageing of glucose homeostasis. International Journal of Epidemiology,
2019 Aug. 48(4):1051–1051. doi:10.1093/ije/dyz056.
Cohort-specific funding is acknowledged in Supplement 2 of the above paper, available as
supplementary data online:
https://academic.oup.com/ije/article/48/4/1051/5443287#140006148

DynaHEALTH Consortium
University of Oulu, Centre for Life Course Health Research and the Northern Finland
Cohort Centre, Finland (Coordinator); Abbott, Spain; Amsterdam University Medical
Centres (UMC), the Netherlands; Beta Technology Ltd, UK; Brunel University London, UK;
Erasmus University Medical Centre Rotterdam, the Netherlands; Imperial College London,
UK; Institute of Diabetes Research, Helmholtz Zentrum München, Germany; Center for
Clinical Research and Disease Prevention, Bispebjerg and Frederiksberg Hospital, The
Capital Region, Copenhagen, Denmark; Laboratorios Ordesa, Spain; Ludwig-MaximilansUniversity of Munich, Germany; The Folkhälsan Research Centre, Finland; University
College London, UK; University of Granada, Spain.

Editorial Team
Professor Marjo-Riitta Järvelin, Professor Sylvain Sebert, Jayne Evans, Teija Juola and
Claire Webster.

Copyright © DynaHEALTH 2020.

Page 12 of 15

Contact Information
Scientific contacts: Professor Marjo-Riitta Järvelin, email m.jarvelin@imperial.ac.uk,
telephone +358 40 5606 043. Professor Sylvain Sebert, email sylvain.sebert@oulu.fi.
telephone +358 50 3440 842.
Press contact: Claire Webster, email claire.webster@betatechnology.co.uk, telephone +44
7501 463317.

This document only reflects the author’s view and the European Commission is
not responsible for any use that may be made of the information it contains.

Copyright © DynaHEALTH 2020.

Page 13 of 15

References
1

Caussey C et al. Prevalence of obesity among adult inpatients with COVID-19 in France.

The Lancet Diabetes & Endocrinology, 2020 Jul. 8(7):562-564. doi: 10.1016/S22138587(20)30160-1.
2

International Diabetes Federation. IDF Diabetes Atlas 9th Edition 2019. Available from:

https://www.diabetesatlas.org/en/
3

OECD 2019. The Heavy Burden of Obesity: The Economics of Prevention. Available from:

https://www.oecd.org/health/the-heavy-burden-of-obesity-67450d67-en.htm
4

World Health Organization. Global Action Plan for the Prevention and Control of NCDs

2013-2020. Available from: https://www.who.int/nmh/events/ncd_action_plan/en/
5

OECD. Health at a Glance: Europe 2016. Available from:

https://doi.org/10.1787/9789264265592-en
6

EU Action Plan on Childhood Obesity 2014-2020. Available from:

https://ec.europa.eu/health/sites/health/files/nutrition_physical_activity/docs/childhoodob
esity_actionplan_2014_2020_en.pdf
7

Supporting the mid-term evaluation of the EU Action Plan on Childhood Obesity: The

Childhood Obesity Study. Available from: https://op.europa.eu/en/publication-detail//publication/7e0320dc-ee18-11e8-b690-01aa75ed71a1
8

Bjerregaard LG et al. Change in Overweight from Childhood to Early Adulthood and Risk

of Type 2 Diabetes. N Engl J Med, 2018. 378:1302-1312. doi: 10.1056/NEJMoa1713231.
9

Couto Alves A et al. GWAS on longitudinal growth traits reveals different genetic factors

influencing infant, child, and adult BMI. Science Advances, 2019 Sep. 5(9): eaaw3095.
doi: 10.1126/sciadv.aaw3095.
10

Pitchika A et al. Associations of Maternal Diabetes During Pregnancy with Overweight in

Offspring: Results from the Prospective TEDDY Study. Obesity (Silver Spring). 2018
Sep;26(9):1457-1466. doi: 10.1002/oby.22264; Pitchika A et al. Associations of maternal
type 1 diabetes with childhood adiposity and metabolic health in the offspring: a
prospective cohort study. Diabetologia, 2018 Nov. 61(11):2319-2332. doi:
10.1007/s00125-018-4688-x.
11

E. Lowry. Generational Trends in Growth Trajectories: Northern Finland Birth Cohorts

[abstract]. 5th International Conference on Nutrition & Growth, 2018 Mar 1-3, Paris.

Copyright © DynaHEALTH 2020.

Page 14 of 15

12

Sovio U, Kaakinen M, Tzoulaki I, Das S, Ruokonen A, Pouta A, Hartikainen AL, Molitor

J, Järvelin M-R. How do changes in body mass index in infancy and childhood associate
with cardiometabolic profile in adulthood? Findings from the Northern Finland Birth Cohort
1966 Study. Int J Obes (Lond). 38(1):53-9, 2014 Jan. doi: 10.1038/ijo.2013.165.
13

Conti G and Piano Mortari A (2020). Assessing the long term impact of early life

interventions using dynamic microsimulation, unpublished manuscript, University College
London. Paper presented at the 2019 UCL Health Economics Symposium.
14

Atella V et al. The future of the elderly population health status: filling a knowledge gap,

forthcoming in Health Economics.
15

Weber M et al for The European Childhood Obesity Trial Study Group. Lower protein

content in infant formula reduces BMI and obesity risk at school age: follow-up of a
randomized trial. The American Journal of Clinical Nutrition, 2014 May. 99(5):1041–1051.
DOI: 10.3945/ajcn.113.064071.
16

This work uses data from SHARE Waves 1, 2, 3, 4, 5 and 6 (DOIs:

10.6103/SHARE.w1.700, 10.6103/SHARE.w2.700, 10.6103/SHARE.w3.700, 10.6103/
SHARE.w4.700, 10.6103/SHARE.w5.700, 10.6103/SHARE.w6.700). For more information
on the SHARE data collection and its funding see http://www.shareproject.org/organisation/funding.html. This analysis uses data or information from the
Harmonized SHARE dataset and Codebook, Version D as of November 2018, developed by
the Gateway to Global Aging Data. The development of the Harmonized [Study] was
funded by the National Institute on Aging (R01 AG030153, RC2 AG036619,
1R03AG043052). For more information, please refer to www.g2aging.org.

Copyright © DynaHEALTH 2020.

Page 15 of 15

