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Dear colleagues,

Diogenes has come to an end. 

Half of February we have sent the fi nal report of all 

the activities to the commission. It is an impressive 

piece of work produced in all the RTD lines over the 

fi ve-year period.

In RTD line 1 the dietary intervention study on 

protein and glycemic index in eight European centers 

with about 800 subjects was successfully completed. 

It turned out that dietary protein gives a powerful 

effect for a successful weight maintenance period. 

But also a low glycemic index helps to prevent 

weight regain although to a lower extend. Papers 

have been drafted about these major outcomes 

and are published or under review at the moment. 

This large-scale dietary intervention trial was also 

of importance for the activities in RTD line 2 and 4. 

Based on the blood and fat samples taken before 

and after the weight loss period as well as after the 

6 months weight maintenance phase, partners in 

RTD line 2 have searched for genetic and biochemical 

markers predicting the outcome of both the weight 

loss and weight maintenance using transcriptomics 

and proteomics technologies. The fi rst results are 

very promising. A patent is in preparation and papers 

are drafted. The dietary intervention trial was also 

an important input for the RTD line 4 on behaviour 

aspects of weight maintenance. The most important 

deliverable of this research line is the ORBAST. 

Based on eating behaviour and dietary related 

variables an Obesity Risk and Behaviour Advice 

Screening Tool (ORBAST) was developed. The ORBAST 

will help individual consumers better match the 

many available behaviour change options to their 

individual lifestyle needs. In this newsletter James 

Stubbs will describe the development of this tool in 

great detail and how it will help health professionals 

to better guide clients in keeping weight within 

healthy limits. Long term effects of protein 

intake and glycemic index of the diet was also 

one of the main goals of RTD line 3 looking at an 

epidemiological level on the development of weight 

over a 6 to 10 years period in 145.000 subject in 

fi ve European regions who participate in the well 

known EPIC project. In the same group variations in 

45 candidate genes on obesity and weight control 
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were analyzed in those who gain 10 kg or more in 

this period compared to those who were weight 

stable.  The results were rather disappointing since 

hardly any genetic variation in the studied candidate 

genes could explain the large difference in weight 

gain over the years. A considerable amount of papers 

have been published already and more will follow.

In the Food technology RTD line 5 work was fi nalized 

earlier in year 4 and all outcomes are published now. 

Rianne Ruijsschop obtained interesting results about 

the role of fl avors and fl avor release from the food 

product on satiety feelings. This type of information 

will certainly fi nd its way into the technology 

development of new food products.

An important event last year was the satellite 

symposium Diogenes organized as part of the 

European Obesity conference in Amsterdam. Within 

the meeting a special workshop was organized 

by the European Commission and the National 

Institute of Health from the US about the Nutritional 

programming in early life and disease outcome such 

as obesity in later life. The conclusions will fuel the 

upcoming call for nutrition topics in the working 

program for the 7th EU framework later this year.

Although formally Diogenes has ended, nearly all 

partners have indicated to extend the activities 

within Diogenes in the spirit of the existing 

consortium agreement.  Many more analyses have 

to be done and papers to be written. In an external 

biobank we have now collected blood, urine and 

fat tissue from the dietary intervention study, which 

will give input for further analysis.  For example 

collaboration has started with the Netherlands 

Metabolomics Center and the fi rst NMR profi les are 

ready for further analysis.

In the coming years Diogenes will be seen in the 

scientifi c world with valuable input on the role of the 

diet and genes in the development of obesity.

I would like to thank all partners of Diogenes 

for their great contributions to make Diogenes a 

successful project with European dimensions.

Wim H.M. Saris

Coordinator
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RTD Line 2: Unravelling molecular effects of diets The Obesity Risk and Behavioural Advice Screening Tool

The long term outcome of dietary 

interventions remains poorly understood 

because of differences in individual’s 

response to caloric restriction and body 

fat mass control. There is also a lack of 

knowledge regarding adipose tissue 

adaptations during weight loss and 

weight maintenance. Adipose tissue 

is the main energy storing tissue for 

triglycerides. 

Adipose tissue gene expression profi ling is a useful tool to defi ne 

the response and adaptation to a nutritional intervention. During 

Diogenes more than 1500 adipose tissue samples were collected 

from subjects involved in the Diogenes study. For those adults who 

completed the entire protocol, total RNA was extracted from adipose 

tissue biopsies obtained at various time points: Prior to beginning the 

dietary intervention (1); after the 8-week consumption of a very low 

calorie diet (VLCD)(2); and following the 6 month dietary intervention 

(3). For a subset of subjects, an additional biopsy was obtained 2 

days after beginning the VLCD (1b). 

The goal was to use pangenomic microarrays to study the adipose 

tissue transcriptome on a subset of Diogenes subjects selected to 

ensure a homogeneous phenotype and avoiding metabolic syndrome. 

A major outcome of the Diogenes 

programme is to provide consumers 

with a web-based Obesity Risk and 

Behavioural Advice Screening 

Tool (ORBAST). This will allow them 

to complete a questionnaire relating 

to their lifestyle, eating and activity 

behaviours and additional psychological 

factors that predict weight regain. From 

this we can show individuals how they 

sit relative to the behaviour of successful and less successful weight 

maintainers and the areas of behaviour they could focus on in 

navigating to a healthier body weight.

 

The ORBAST prototype has three basic web-based components:

(i)   A detailed questionnaire which assesses demographics, co-

morbidity status, previous dieting attempts, access to types and 

degree of social support, convenience, social eating, mood and 

emotional state, snacking behaviour, social eating, structured 

eating- routine versus impulsivity, diet, fl exible and rigid control 

of eating, physical activity. 

(ii)  A core section containing the algorithms and weighting factors 

that place each individual’s responses in specifi c categories, to 

which advice is targeted around the specifi c profi les derived from 

the questionnaire.

(iii)  An individualised risk assessment and behaviour advice report, 

which combines the user’s responses with their risk profi le, 

to recommend behaviour changes that help them navigate to a 

healthy body weight.

The specifi c aims were to investigate whether gene expression can be 

used to predict weight changes and to fi nd genes whose expression 

level changed according to post-restriction diet composition or to 

weight control.

To identify predictors of VLCD-induced weight loss, adipose tissue 

gene expression profi ling at both 1 and 1b was performed on 2 

groups of subjects selected, based on their degree of weight loss: 

“good responders”, subjects losing more than 13% of their initial 

body weight and “poor responders”, subjects who lost about 9% 

of their initial body weight. To search for predictors of weight 

stabilization after the VLCD intervention, we used 20 “maintainers” 

with weight changes of less than 10% of the weight loss during VLCD 

and 20 “regainers” which gained more than 50% of the weight loss 

during VLCD. The results obtained by the different classifi ers showed 

promising results with prediction accuracies reaching 91% when using 

a subset of genes.

The search for genes whose 

expression level changed 

according to weight control 

or diet composition showed 

that weight changes have 

a far greater impact on 

gene expression than diet 

macronutrient content. The 

gene expression patterns 

differentiating subjects with 

successful weight control 

and subjects with unsuccessful weight control (i.e. regained weight), 

independent of energy intake, included genes encoding proteins 

involved in cellular turn-over and infl ammation. When looking at 

the differential genes regarding the composition of the post-VLCD 

diet, more genes were sensitive to glycemic index than to protein 

content, independent of weight alterations. These genes had discrete 

expression variability and were mainly involved in the glycolytic 

pathway.

More than 50 predictor and diet sensitive genes are now being 

validated using the novel Fluidigm BioMark System high throughput 

device on the entire adipose tissue RNA biobank.

Although these biomarkers need further proofs in novel intervention 

studies, these data show promising indications that abdominal 

subcutaneous adipose tissue gene expression is of signifi cance for 

unravelling the molecular effects of dietary interventions that target 

body weight.

Nathalie Viguerie

INSERM U858, Laboratoire de Recherches sur le Obésités

Institute de Médicine Moléculaire de Rangueil, Toulouse, France
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Thus the ORBAST prototype performs the following functions:

1.  It describes to the individual (through a questionnaire-based 

tool) their own profi le of weight control risk behaviours.

2.  The editable core section allow researchers and health 

professionals to add their own risk factors and behavioural 

descriptors for weight gain and re-gain, when advising specifi c 

patient groups.

3.  The individualised report allows the individual to compare 

their current behaviour with those who are successful or 

unsuccessful at maintaining weight loss and avoiding weight 

regain, so they can establish where they sit in terms of 

likelihood of gaining weight in the future.

The ORBAST prototype has thus been developed as a tool which 

can subsequently be developed for consumers and health 

professionals to inform a person of where they sit, in terms of risk 

of weight gain or regain, compared to those who are successful 

or unsuccessful at maintaining weight loss. The individualised 

report, and calculations on which it is based, can be tailored to suit 

specifi c population groups. A major difference between previous 

approaches and the ORBAST is that the ORBAST is to a greater 

extent than elsewhere, evidence based. 

The prototype will be made available soon on the Diogenes 

website, as a free download that people can take and develop 

further, and we very much hope it will act as a platform from 

which a number of similar tools can be developed for use in 

specifi c population groups.

James Stubbs

Slimming World, UK

Dear Diogenes stakeholders,

We hope you will enjoy the fi nal Diogenes Newsletter. 

We have enjoyed preparing the different newsletters with 

interesting scientifi c and personal Diogenes topics!

The Diogenes website will continue to be online for at 

least 10 more years and we would like to encourage you 

to continue to regularly check our website for latest news, 

developments, articles and updates. At this moment we 

are preparing a Diogenes booklet with information on our 

research and outcomes of the project. If you have received 

this Newsletter, you will also receive the booklet. On behalf 

of the Diogenes management team we would like to thank 

our 6 RTD Line Coordinators, all Diogenes partners, the PI’s, 

the deputy PI’s, all other Diogenes researchers, dieticians, 

technicians, administrators and other supportive staff, 

subjects, sponsors, the members of the External Advisory 

Board, subcontractors and our contacts at the European 

Commission for all their work and assistance. The project 

would not have been possible without your input!

THANK YOU!
The dissemination team

Example ORBAST questions

Example ORBAST Feedback messages
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Successful Diogenes Satellite Meeting at

In the fi nal year of the Diogenes project, the consortium has 

organised a symposium to communicate fi ndings and their 

implications across the fi ve research lines to stakeholder groups. 

In order to reach an audience as wide as possible the Diogenes 

workshop was organised as a Satellite symposium of the European 

Congress on Obesity (ECO) of the European Association for the Study 

of Obesity in May 2009 in Amsterdam, The Netherlands.

Diogenes researchers from all 31 partners were joined by external 

experts from around the world. The Satellite programme also included 

a novel EC-USA Workshop on the Early Programming of Obesity.

Opening debate: nature or nurture

The symposium was opened by Arne Astrup, University of 

Copenhagen, Denmark (RTD Line 1 Coordinator) and Thorkild 

Sørensen, Institute of Preventive Medicine, Denmark (RTD Line 3 

Coordinator), setting the scene by debating on the topic “Obesity: 

nature or nurture? So what?”. The question whether obesity is in our 

nature or whether it is how we are nurtured, led to lively discussions 

between the two RTD line coordinators who proved to be well-

matched, each providing solid and strong arguments.

Thorkild Sørensen (left) and Arne Astrup (right) before and after 

the debate

In 2009 Diogenes was invited by the FP6 Project HEALTHGRAIN 

(Exploiting Bioactivity of European Cereal Grains for Improved 

Nutrition and Health Benefi ts) to organize a joint workshop at the 

Food Ingredients Europe meeting in Frankfurt, Germany. 

HEALTHGRAIN is an Integrated Project aiming to improve the well-

being and reduce the risk of metabolic syndrome related diseases in 

Europe by increasing the intake of protective compounds in whole 

grains or their fractions. The project’s aim is to produce health 

promoting and safe cereal foods and ingredients of high eating 

quality. 

The collaborative workshop took place on November 16 and 17, 2009 

and focused on Cereal Foods and Weight Management: new insights 

and tools for product development. Diogenes was represented by 5 

speakers from 3 different RTD Lines. 

Clare Lawton (RTD4 / University of Leeds) opened the workshop with 

a session on Satiety and Weight control (see also photo).

On the topic “How can satieting properties and glycemic response 

of cereal based foods be formulated?” Rianne Ruijschop (Diogenes 

RTD5 / NIZO Food Research, the Netherlands) talked about novel 

approaches to manage weight through aromas in food and beverages 

by aroma-induced satiation. RTD5-colleague Tímea Gelenscer 

(Diogenes RTD5 / Budapest University of Technology and Economics, 

Hungary) presented on factors infl uencing glycemic response to foods.

Marleen van Baak (Diogenes RTD1 / Maastricht University, the 

Netherlands) informed the audience on glycemic index and weight 

management in the Diogenes project. In the area of Consumer and 

Outcome of Dietary Intervention Study good news for consumers!

Key focus of the RTD Line 1 intervention study has been to identify 

the most effective diet to help adults stop regaining weight after 

initial weight loss.

The dietary intervention study has confi rmed that the diet chosen 

after weight loss does help with weight maintenance, contrary to 

other recently released studies which concluded that the diet makes 

no difference. The key to effective weight maintenance after weight 

loss is protein intake.

In the dietary intervention study, 548 overweight or obese adults 

and their children from 8 European countries have participated. After 

an eight-week weight loss programme, all adults were randomized 

into fi ve dietary groups. Each diet differed in carbohydrate, glycaemic 

index (GI) and protein content. The results show that the adults 

eating the higher-protein diet managed to retain their weight loss.

For consumers the good news is that the successful outcomes with 

the higher protein diet have been achieved with relatively minor 

changes in diet composition. Most families would be able to make 

these changes and help safeguard their health through better weight 

management.

EC-USA Workshop

In a workshop jointly organised by the National Institute of Health 

(NIH) in the US and the European Commission (EC) potential priority 

areas for collaborative research on both sides of the Atlantic have 

been discussed. The NIH and EC agree that research collaboration is 

essential to understand early life programming and its impact on the 

rise of obesity and it was suggested that actions regarding gestational 

diabetes, fetal and infancy taste, breastfeeding and infant weight 

gain may be most effective.

Nicholas Stettler, Assistant Professor of Pediatrics and Epidemiology 

at the Children’s Hospital of Philadelphia addresses the issue of future 

perspective of early nutrition programming to help tackle obesity.

Regulatory aspects, Richard Shepherd (Diogenes RTD4 / University of 

Leeds) addressed the role of habit and beliefs in weight control with 

results from the Diogenes study.

The workshop was attended by the industrial partners of the 

Healthgrain project and other stakeholders. 

More information on the outcome of the workshop can be obtained 

from Jan Willem van der Kamp, HEALTHGRAIN Industrial Platform 

Coordinator (jan-willem.vanderkamp@tno.nl).

The abstracts of all sessions at the Diogenes satellite symposium can be found on the Diogenes website, at 

http://www.diogenes-eu.org/ECO2009.

Impressions of the dinner and social event 
on the evening of May 5 during the satellite meeting

Collaborative Healthgrain - Diogenes Workshop at FI Europe
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RTD4 symposium at the Annual Meeting of ISBNPA, 
June 2009

The Annual meeting of the International Society of Behavioral 

Nutrition and Physical Activity was held in Lisbon, Portugal in 

June 2009, at which the Diogenes RTD4 team held a symposium 

entitled “Psychological and behavioural aspects of weight loss and 

maintenance in Europe (results from the Diogenes project)”. 

Dr Monique Raats (RTD4 coordintor) opened the symposium, 

introducing the Diogenes project and the role and work of RTD4 

within the project. RTD4 team members Clare Lawton (LEEDS), Áine 

McConnon (UniS), Joachim Westenhoefer (HAW) and James Stubbs 

(SW) presented data collected as part of the RTD1 dietary intervention 

trial.  The objectives of the symposium were to present evidence on 

the role of psychological and lifestyle factors in obesity management 

and to introduce the newly developed software-based obesity 

risk and behavioural advice screening tool (ORBAST). Data on how 

lifestyle, attitudes and behaviours lead to (or predict) differences in 

the tendency to regain weight after a period of weight loss were 

presented. Dr Clare Lawton, presented data on food choices and 

hunger motivation and their relationship to weight loss and weight 

maintenance in a subgroup of the Diogenes cohort.  Dr Lawton gave a 

detailed description of the Test Meal procedure, around which hunger 

motivation and food choice were measured, followed by the results 

from this sub-study.  Dr Lawton concluded that hunger motivation 

is biologically driven and more closely tied to physiology while 

hedonics (food choices/preferences) appear to be more closely tied 

to habits/culture/environment, but that hunger and hedonics interact 

to infl uence weight control.  Dr Áine McConnon then presented “The 

role of habit strength in weight control in an obese cohort; results 

from the Diogenes study” which examined data collected via the 

RTD4 Questionnaire Delivery Platform as part of the Measurement 

Day Questionnaire completed by all RTD1 participants. Using the Self 

Reported Habit Index, this presentation investigated the relationship 

between habit strength for healthy lifestyle behaviours and weight 

control during the Diogenes intervention trial.  The results revealed 

a signifi cant increase in habit scores reported over the intervention 

The establishment of a GI table and the incorporation into existing 

food tables has been a challenging task that has been coordinated 

by RTD1 centers Medical Research Council – HNR, Cambridge and 

Maastricht University.

A new methodology has been 

developed for consistent 

assignment of GI values to 

foods across the fi ve European 

databases used in the Diogenes 

intervention study.  GI values 

have been assigned according 

to fi ve decreasing levels of 

confi dence:

(1) Measured values for specifi c foods; 

(2) Published values from published sources; 

(3)  Equivalent values where published values for similar foods 

existed; 

(4)  Estimated values three values selected representing low/

medium/high GI ranges; 

(5)  Nominal values assigned as 70, where no other value could 

be assigned with suffi cient confi dence.

This methodology was recently published:

Aston et al. - Developing a methodology for assigning glycaemic 

index values to foods consumed across Europe, Obesity Reviews 

(2010), 11, issue 1, page 92-100.

This database will become publicly available on the website of 

Diogenes, but will also be transferred to Eurofi r to be included in 

the European Food Database. 

For more information please contact:

Annakarin.lindroos@mrc-hnr.cam.ac.uk

EuropeanVoice.com is the website 

of European Voice, the only weekly 

newspaper with an independent view 

of the EU. European Voice aims at 

promoting informed debate, openness 

and progress in the EU. The newspaper 

has become important reading for 

Europe’s most important decision-

makers.

EuropeanVoice.com has focused on some of the outcomes of the two 

FP6 projects Lipgene and Diogenes, in their special reports on Health: 

diet and lifestyle.

In an article entitled “The search for the elusive fat gene” is explained 

that the research projects have shown that genes still play a role 

in obesity and that policymakers need to be more attentive to the 

interaction between nature and nurture.

The full text of the article can be found on:

http://www.europeanvoice.com/folder/

healthdietandlifestyle/149.aspx 

period, with a signifi cant negative correlation between weight regain 

and habit score over time. This presentation was followed by Prof 

Joachim Westenhoefer who explored the role of dietary restraint in 

terms of fl exible and rigid control as predictors of successful weight 

control in the Diogenes cohort.  The analysis presented revealed 

that disinhibition, fl exible and rigid restraint all have important 

and consistent relationships with BMI of participants from different 

European nations.  Flexible restraint was shown to be associated with 

lower disinhibition, lower BMI and better weight maintenance, whilst 

rigid restraint was associated with higher disinhibition, higher BMI 

and poorer weight maintenance. Prof Westenhoefer concluded that 

decreasing disinhibition and rigid restraint and increasing fl exible 

restraint of eating behaviour may help in achieving and maintaining 

a healthy weight.  Following these three 

presentations, Dr James Stubbs gave a 

detailed presentation on the ORBAST tool, 

which highlighted the development of 

this novel behavioural advice screening 

tool based on the work of RTD4 and RTD1 

within the Diogenes consortium.

Clare Lawton (l) and Monique Raats (r) at the ISBNPA meeting

Diogenes and Lipgene on 
EuropeanVoice.com
(25.02.2010)

Diogenes GI database
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Final Diogenes Meeting

In December 2009 the Diogenes Consortium has met in a fi nal 

Diogenes meeting on Malta.

At the meeting all partners have discussed and organized cooperation 

after the offi cial end of the project.

The data generated by Diogenes, varying from the Dietary 

Intervention study to the fat tissue RNA biobank will be exploited 

further during future activities involving institutes having participated 

in the Diogenes project. It was decided that the RTD Line coordinators 

and the Project Coordinator will continue to be responsible for the 

overall management and coordination of the extended activities.

In the evening of December 3, a fi nal group dinner was organized for 

all Diogenes participants at the beautiful St. Julian’s Spinola Bay.

MaltaMaltaAt the meeting all partners have discussed and organized cooperation MaltaAt the meeting all partners have discussed and organized cooperation 
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Tímea Gelencsér defended her PhD at the Budapest University of Technology 

and Economics (RTD Line 5) on “Comparative study of resistant starches and 

investigations of their application in starch-based products (bread and pasta)”.

Tímea has investigated properties of resistant starches of different origin and 

type and has, based on the results of in vitro digestion tests and measurement 

of heat sensitivity, selected three resistant starches (Hi-maize260, Hi-maize1043 

and Fibersym70) for application in pasta and bread products. The products with 

the best properties were selected and investigated further in human studies.

Results have shown that the product containing resistant starch has had lower 

GI (62.11±35.82) compared to the pasta without resistant starch (72.08±29.95). 

Furthermore, it can be stated that the selected resistant starch (Hi-maize260) 

seems to be proper as a fl our replacer in food applications and can lead to a 

reduced GI of the products. Additionally the pasta containing resistant starch may 

be an appropriate basis in the diet of overweight and obese individuals.

Rianne Ruijschop has been involved in RTD Line 5 and has done all work at NIZO 

Food Research. Rianne defended her PhD at Maastricht University on the topic 

“Retro-nasal aroma release and satiation”. In view of the epidemic of obesity, one 

of the aims is to develop good tasting food products that may induce an increased 

level of satiation, preventing consumers from overeating.This thesis has focused 

on the possibilities of using retro-nasal aroma release as a trigger for inducing 

or increasing satiation, from both a person and food product point of view. The 

extent of retro-nasal aroma release appears to be a physiological feature that 

characterizes a person. Although the extent of retro-nasal aroma release appears 

to be subject specifi c, food product properties can be tailored in such a way 

that these can lead to a higher quality and/or quantity of retro-nasal aroma 

stimulation. This in turn provokes enhanced feelings of satiation and ultimately 

may contribute to a decrease in food intake.

Huaidong Du defended her PhD at Maastricht University in December 2009. 

Huaidong has been involved in RTD line 3 (population-based cohort study) 

at the RIVM in The Netherlands. The PhD thesis: “Dietary Determinants of 

Obesity” has investigated the associations of dietary factors having impacts on 

satiation or satiety, including dietary GI, GL, ED and fi ber intake, and the genetic 

variants involved in energy intake regulation with subsequent weight and 

waist circumference change. The data of 89,432 participants from fi ve European 

countries involved in the EPIC study (European Prospective Investigation into 

Cancer and Nutrition) was analyzed. Overall the research has shown that the 

current recommendations of consuming low ED and high fi ber foods to prevent 

obesity can be supported. Based on the own fi ndings on GI, and those from 

literature it may be appropriate to recommend a low GI diet for the prevention of 

(abdominal) obesity. 

Diogenes doctoral degrees

Tímea Gelencsér

Rianne Ruijschop

Huaidong Du
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In 2009, three more Diogenes colleagues have defended 

their PhD thesis based on Diogenes work.


