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1
Final Publishable Summary Report

Unhealthy food choices and eating too much are important risk factors for diet-related illnesses (such as diabetes, cancer), and for early deaths as a consequence of these illnesses. As a result, the challenges of overweight and obesity are very high on the agenda of the European Commission. It is increasingly recognised that the (obesogenic) environment is a key factor in over-consumption. Subtle factors in the food consumption environment stimulate consumers to consume more than is good for them, often without consumers recognising it. An important policy challenge is to stimulate environments that help consumers to better self-regulate their behaviour, for which we need to understand the environmental cues that cause consumers to unknowingly overeat. The research in this project focused on environmental cues that affect food intake. Methodologically, the proposed project combined laboratory experimental studies on food intake in the outgoing phase at Cornell University with follow up and intervention testing studies in the return phase (Wageningen University). More specifically, the research objectives of this project were to (1) understand how and when the food environment impacts consumers’ self-control and food intake, (2) critically assess novel intervention strategies that support consumers’ self-regulatory ability to overcome over-consumption, (3) develop key policy recommendations on real-life interventions that weaken consumers’ unhealthy food impulses and strengthen consumers’ self-control strategies. 
The work performed since the beginning of the project has focused on answering these scientific objectives. First, in understanding how and when the food environments impacts self-control and food intake, experimental studies were designed focusing on the role of consumption norms, portion sizes, and the role of advertising (i.e. restaurant commercials and exercise commercials). A second series of (pilot) studies focused on an increasing number of meals and snacks consumed away from home. Giving in to temptation is easy especially in less structured choice environments such as restaurants and stores when consumers are often hungry and looking for a quick meal or snack. A second set of studies examined small nudges. Nudges are simple, low-cost solutions that cue healthy behaviours. By subtly tweaking choice environments (such as canteens, stores) consumers are gently pushed in a more responsible direction without limiting freedom of choice. Finally, various studies carried out during this project focused on understanding the underlying self-regulatory processes of consumers, such as their tendency to form compensatory intentions and guilt-reduction mechanisms. Two peer-reviewed papers are published and more papers are under review or in the writing stage. Dissemination of findings has taken place by several means (e.g. media, blog Food Intake Control, invited presentation, conference and seminar presentation). 
The project has three training objectives. For me personally, this project enabled me to be trained and acquire new knowledge in a leading edge research environment at Cornell University in the US and in this way support my ambition to be a leading independent scientist in this research field in Europe. The first year at the Food and Brand lab of Cornell University contributed to building an international professional network in this important research area.  Environmental interventions are important, since increased portion sizes, food advertisement and out of home consumptions are part of the changed food environment in both Europe and the US. The wider societal implications of the project so far are that I believe that a more action-oriented research approach on the role of environmental cues on food intake and self-control is of key importance to strengthen the European research base on experimental food research. In this way it will contribute to the well-being of European citizens.
3 
Work progress and achievements during year 2

Progress towards the scientific objectives of the project

The return phase of the Marie Curie project ‘FOOD INTAKE CONTROL’ started at September 7, 2010. The outcome of the studies conducted in the first year were diverse, but all have in common that they show that environmental cues have a powerful impact on food consumption and preferences, often beyond individual’s awareness and control. The first two scientific objectives of this project are (1) to understand how and when the food environment impacts consumers’ self-control and food intake, (2) to critically assess novel intervention strategies that support consumers’ self-regulatory ability to overcome over-consumption. These two objectives have been guiding the work undertaken in both the first and second year of this Marie Curie fellowship. The first weeks of the second year were devoted to writing papers of the work conducted in the US and the design of the follow-up studies. The environment in which people live, purchase their food and eat has a significant influence on the amount and type of food consumed, often without people realizing this. The following section gives a brief overview of the studies conducted in the second year under supervision of Professor Hans van Trijp of the host institute Wageningen University. Basically, a first group of studies aimed to better examine underlying psychological processes of findings resulting from the first year of this Marie Curie project (i.e. the follow up studies on commercials exposure studies in US, small scale study on consumer responses to nutrition logos). A second group of studies aimed to translate earlier research into interventions to guide consumers in making healthier choices (i.e. sampling study, impulse snack assortment layout study). 
Small scale experimental study on health logos, overconsumption and guilt
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In the first months of the second year, a project was designed and carried out to examine the effect of nutrition logos on consumers' feeling of guilt after eating chocolate with such a logo. MSc student Desiree Ros carried out this study for her thesis on this topic. This study was initiated as previous research (among others in Food and Brand lab) showed that health claims or logos may make consumers vulnerable to the health halo effect. That is, these nutrition logos could influence how much a person finds a reasonable amount to eat. Or just because it looks like a healthy food product, a consumer might enjoy it more and feels less guilty afterwards.  After questioning and letting almost 100 women taste various types of chocolate bars, either with or without a Choices logo on the package, we found that these logos did not lead to overeating or more feelings of guilt. Only the chronic dieters (the so-called restrained eaters) among the participants felt more happy and satisfied after eating chocolate with a Choices logo and found the chocolate tastier.

    A hypothetical chocolate with nutrition logo 

Follow up of exercise study: examining underlying mechanisms of responding to exercise commercials
One of the first studies conducted during the outgoing phase of this Marie Curie fellowship aimed at understanding the effects of exposure to exercise commercials. The study (see publication http://www.ijbnpa.org/content/8/1/6) showed that participants exposed to exercise commercials reduced their caloric intake by almost 22% relative to the control condition. These results suggest that exercise messages may serve as a reminder of the link between food and physical activity and in this way affect food consumption. But how exactly this psychological mechanism works, remains unclear. For example, one key question is whether watching someone else be physically active is responsible for the result or are exercise cues alone sufficient (such as sporting goods, logos or clothing). Therefore, together with Dr Kelly Geyskens of Maastricht University, we carried out an experimental study to understand why watching exercise may impact food consumption and self-control. In particular, we created four movies, presented to participants as commercials for deodorant, in which we manipulated the type of clothing the actor is wearing (sport clothes versus ordinary cloths), and the activity of the actor (doing exercises such as sit ups versus being in rest). This gives a two-by-two experimental design. 
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Figure 1

Stills from one of the experimental videos: actor in sport clothes in rest
Student participants of Maastricht University were exposed to one of the four commercials and presented with a bowl of M&Ms to evaluate in a subsequent supposed taste test. An ANCOVA with activity and clothing as independent variables and amount of M&Ms consumed and the restraint score as covariate, revealed a significant two-way interaction F(1, 156)= 4.80, p=0.03.  This interaction shows that participants that saw the commercial with the actor being inactive and wearing regular cloths consume more compared to all the other groups. In other words, seeing a person in a commercial being active and/or wearing sports cloths helps people to control their food-intake. Moreover, the inactive actor seems to motivate self-control in a better way if (s)he wears sports cloths compared to regular cloths. This is an interesting finding since it suggests that seeing somebody being inactive with sports cloths also helps to regulate your food intake. 
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Figure 2

Results of data analysis of chocolate consumption
This study was followed up by a online experimental study among a sample of Wageningen University students in which we examined underlying processes related to consumption guilt and justifications to eat indulgent food after exercise. Particularly individuals with a higher BMI associate exercise with consumption guilt.  At this moment, a third study is being designed to better understand this effect. Depending on the results, these studies will be written up together as a paper to be send to a peer-reviewed journal. 

Study on compensatory intentions  

The exercise commercials study conducted in the first year clearly showed that exercise and food compensation are closely connected in the mind of many consumers. Hence, this connection with exercise and food consumption was further explored in the Netherlands together with MSc student Chrys Pablo Mari. 
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People nowadays are often faced with the challenge of resisting temptations. To succeed in resisting tempting impulses, people employ a variety of self-control strategies. For example, people can remove desired objects from their view (e.g. put cookies in a cookie jar), so that they are less tempted. Another way in which people try to manage temptations is ‘compensatory intentions’. Compensatory beliefs are convictions that the negative consequences of engaging in an indulgent behaviour can be neutralized by the positive effects of (intended) compensatory behaviour. They allow individuals to give in to a temptation, because they plan to perform a future compensatory behaviour, so their initial goal will not be compromised. For example, people can tell themselves ‘It is ok to eat this chocolate cake, because I am going to the gym tonight’. So, forming these intentions would allow people to enjoy foods without thinking they have broken their diet or done something ‘wrong’. If applied correctly (i.e. followed up) they allow people to be more flexible with the way they achieve their goals. However, if people do not follow up what they promised themselves, compensatory intentions may get in the way of healthy eating habits or a successful diet. 
Chrys Pablo Mari first conducted an experiment in autumn 2010 in which participants were either exposed to exercise primes (posters, home trainer in room) or no primes. In addition, half of the participants got an early announcement that they would get to taste various pastry products while the other half of the participants were left unaware of this upcoming taste task. Data analysis of this experiment among more than 100 participants showed inconsistent results due to the complexity of the design and the operationalization of particular constructs. Therefore, in May 2011 we improved the study design and focused solely on the occurrence of compensatory intentions. Participants were 403 female undergraduate students who participated in exchange for a small free gift. The study employed a 2 (announcement of upcoming taste test: present versus absent) by 2 (timing of filling in behavioural measures: before eating versus after) by 2 (type of food in taste test: ice-cream versus natural low-fat yogurt). In the recruitment, participants were told that the study involved a questionnaire about various consumer behaviour related topics and were not being told that the study task might involve tasting a food. On arrival, participants provided written consent and start reading the instruction leaflet. Consistent with the announcement manipulation they were either informed that they would get yoghurt or ice-cream to taste and evaluate (present food announcement) or they were told that they had to fill in some questionnaires (absent food announcement). Participants were unaware of the various experimental conditions. 

Preliminary results show that exercise intentions do not change due to being announced to receive indulgent foods. Participants do, however, plan to eat less of riskier foods when they are in the ice-cream group compared when being in the yogurt group. In June 2011 a research seminar was organized by the Marketing and Consumer Behaviour group of Wageningen University in which I presented the results of this study (see appendix for presentation). Currently data is further analysed and written up to be submitted for publication. 
Experimental study: Seeing is eating? Watching eating behaviour on screen and its influence on food consumption
Past research has shown that watching television leads to unhealthier food choices and to an increase in food consumption volume. However, the specific components of television programs that are supposedly responsible for this change in eating behaviour have been largely unexplored. Whether watching eating behaviour in television leads to a higher food consumption volume in viewers was tested experimentally in this present study. The study was carried out in cooperation with Dr. Kirsten Verkooijen of the Health and Society group of Wageningen University and MSc student Florentine Frentz. In a between subjects experiment, 116 participants (88 women, 28 men) were exposed to one out of three 90-seconds videos that showed: (1) eating behaviour and food (n=40), (2) no eating behaviour but food (n=38), or (3) neither eating behaviour nor food (n=38). Immediately after this, participants evaluated three types of chocolate cake in a taste test, with the instruction to eat as much cake as they liked. Thereafter, the participants filled in a questionnaire including questions about satiety status, body mass index, restrained eating behaviour as well as compensatory intentions and mental conflicts during the experiment. The findings could not support the hypothesis since no differences between the three experimental conditions could be found. Watching someone eating for 90 seconds on screen does presumably not impact the subsequent food consumption of the viewers. When compared to the other two conditions generated in the experiment, participants did not eat significantly more or different.
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Figure 3

Stills from the three videos: (1) actress is eating (showing both food and eating behaviour),   (2) actress is writing (no food, no eating behaviour), and (3) actress is writing (no eating behaviour, but showing food)
Intervention study 
Sampling a healthy and/or unhealthy snack just before lunch time
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The desire to eat healthy often competes with the desire to indulge. In real life, consumers often make a series of food decisions which influence each other. This study aims to understand the effect of sampling food items on subsequent food choices that consumers make. As such it can be referred to as a study in the field of nudging. Nudging is the concept of moving consumers towards healthier choices without banning certain products or telling them how to live. Nudges are simple, low-cost solutions that cue healthy behaviours. By subtly tweaking choice environments (such as canteens, stores) consumers are gently pushed in a more responsible direction without limiting freedom of choice. The concept is based on behavioural economics and psychological theories on how people are biased in decision making and how the environment influences consumer behaviour. 

Sampling foods is typically done in supermarket settings to familiarize consumers with new food products. However, a food sample may also interact with consumers’ self-control efforts. Recent research suggests that individuals license themselves to indulge in temptations when they have earlier acted in line with a longer-term desirable goal. Tasting a food item just before lunch that is typically perceived as healthy (e.g. fruit salad) may have such a licensing effect. However, it could also motivate consumers to act consistently and choose more healthy food items at the lunch buffet. The question furthermore arises how consumers react when offered a sample of food that is typically perceived as unhealthy (e.g. a meat snack).
After a series of pilot studies among student participants, this intervention study took place in the Restaurant of the Future facility of Wageningen University in cooperation with Dr. Rene de Wijk (Spring 2011). This facility is a perfect place to implement and validate promising intervention strategies into a real life research setting. The first factor in this study that we manipulated was the type of sample being offered: healthy versus unhealthy. The second factor that we manipulated was about how we offered the sample to visitors. One group was asked to make a choice between two samples (healthy versus unhealthy, see picture). The other group did not have a choice between two types of samples but was only offered one type of sample (either healthy or unhealthy).  This made the total number of conditions three plus a control day.

Our key dependent variables in this study were the mean number of popular foods bought per experimental day (e.g. hot snacks, fruit salads). We also collected sales data of an ordinary day as a control condition. All visitors of the Restaurant of the Future were asked whether and what type of sample they got at the restaurant entrance at the checkout counter. To explore why sampling foods might impact choice, we developed a brief post-meal questionnaire including questions on potential mediating variables (e.g. commitment to health goal that day, used consumption rules). The link to this online questionnaire was sent to all restaurant visitors at the day that they visited the restaurant. Data is currently being analysed. 
Intervention study:
Snack impulse nudge – making the healthy choice the easy choice
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The status quo bias refers to the tendency of people to choose standard options, even if superior options are available. This is also what typically happens with food choices: when you order a soft drink, you get a regular soft drink (and no light) and a restaurant meal usually comes with fries. Similarly, at checkout counters of self-service restaurants and supermarkets, the default products are the unhealthy ones (chocolate, candy, cake). These impulse snacks are appealing for consumers when they are waiting in line. During this waiting period, it is more likely that consumers follow their impulses and show less self-control in making healthy choices. This refers to the "present-biased" preferences of consumers and the tendency to disproportionately value immediate rewards, rather than rewards in the future (such as a healthy weight). 
This project aims to exploit consumer decision biases by making healthier snacks the implicit default while waiting in line. Without changing the total assortment (both unhealthy and healthy snacks are available) we are going to make the healthy options more prominent and easy to choose. At first, an online lab study among 235 students was carried out together with MSc student Kai Otten, which clearly showed that the proportion of healthy snacks available impacts consumer choices. That is, when 75% of the available assortment consists of healthy snack products (the remaining 25% being unhealthy), a consumer is significantly more likely to choose a healthy snack. 

At this moment, a field study is being carried in an employee canteen of a large hospital in the center of the Netherlands. This restaurant has on average 500 visitors per day. The aim of this study is to replicate the findings of the lab study. Additionally, we also aim to understand how to best position healthy products on a shelf (top of shelf versus bottom) in order to increase the relative number of healthy snacks sold. Finally, to examine how consumers experienced this ‘nudge’, a small-scale survey study among employees of the hospital will be held once the data collection is finalized. 
Progress towards the training objectives of the project

The first training objective of this project is to become a leading independent researcher in experimental food consumption studies in Europe. My primary responsibility for the design and execution of various studies gave me hands on experience and enhanced skills in food consumption studies and integrating research tasks into studies. The second year had the additional challenge of integrating findings of previous studies in follow-up studies and intervention studies. Some studies resulted in noteworthy findings that are likely to be publishable. Other studies did not work out as expected. Nevertheless, these studies also gave me insights into how to best design food experimental studies. At the end of this Marie Curie project, I feel much more capable and equipped with relevant experience and insights on how to contribute to this scientific discipline. What helped in this process was that the Marie Curie fellowship enabled me to enter the Talent and Topic course organized by the Wageningen School of Social Sciences (from October 2010 on). The programme was attended by a group of 10 post-docs and university lecturers. The programme, financed by the Social Sciences Group of Wageningen University, aims to stimulate cutting-edge and emerging science by improving synergy and cooperation and supports promising young researchers in their academic career. The Talents & Topics programme is a combination of two activities: (1) it brings together pairs of talented and ambitious researchers from different research groups to jointly prepare a research programme or two individual but linked research projects for VENI/VIDI or other NWO calls, ERC starting grant, EU, etcetera, and (2) it offers a focused personal development programme and coaching to young researchers who aspire a career in the academic world. The programme entailed common writing and discussion sessions, as well as workshops on acquisition, networking, publication strategies, and career planning. A personal assessment was part of the programme. At April 8, 2011 I presented initial ideas for this research proposal at a seminar: http://www.wass.wur.nl/UK/newsagenda/archive/news/2011/talentstopicsseminars.htm. Based on comments and discussions with colleagues and supervisor prof. Hans van Trijp, the final research proposal has been submitted to the Dutch NWO (Netherlands Organization for Scientific Research). The research proposal is currently under evaluation (See appendix). For me personally, this research proposal represents the research direction in which I aim to focus my research the coming years. It strongly builds upon my experience and capabilities acquired during my Marie Curie Fellowship. 
The second training objective is to build an international professional network in the research area to strengthen my personal qualities and visibility. Working at this project allowed me to build this international network. After my return to the Netherlands, the cooperation with Prof. Brian Wansink and his colleagues at this lab has continued in the form of writing abstract for scientific conferences and papers for peer-reviewed journals. In the future, I feel that this expansion of my network will help me to conduct novel studies or studies including a cross-national sample. This Marie Curie project also allowed me to attend various relevant meetings and seminars, which helped me to strengthen my network. Finally, the ethical committee of the Social Science group of Wageningen University asked me to join this committee as a member based on my experiences with ethical review at Cornell University. 
The third training objective is to contribute to the excellence of European research and the well-being of Europeans. I hope to achieve this by initiating and conducting novel consumer studies and publishing these in peer-reviewed journals. Additionally, translating our research findings in key recommendations for interventions in practice is of significant importance. Not only peer-reviewed publications are important in this respect, presentations at seminars and companies (see dissemination activities) are useful means for this purpose, I learned. In addition, regular writing for my own blog called ‘Food Intake Control’ gives me an easy connection with a broader audience which teaches me what research questions are particularly needed and helps me to circulate my own findings. 
4 
Additional information

Appendix 1
Paper ‘Food compensation: do exercise ads change food intake?’ publishes in the International Journal of Behavioural Nutrition and Physical Activity. 

Appendix 2
Abstract accepted by Obesity 2010 conference in San Diego (USA) called ‘Food compensation: Do exercise ads make you overeat?’ 

Appendix 3
Poster presented at Obesity 2010 conference in San Diego (USA) called ‘Food compensation: Do exercise ads make you overeat?’ 

Appendix 4
Invited presentation on ‘Mindless eating. Verborgen verleiders en overeten’. Restaurant of the Future, November 4, 2010, Wageningen, the Netherlands.

Appendix 5
Paper ‘Serving bowl selection biases the amount of food served’, published in Journal of Nutrition Education and Behaviour 

Appendix 6 
Paper submitted to peer-reviewed journal ‘Just a bite’ satisfies, not magnifies food cravings. 

Appendix 7
Mitsuru Shimizu, Ellen van Kleef, Brian Wansink (2011). How to kill food cravings? Just a bite or the full portion. Experimental Biology meeting abstracts. Abstract Number: 7857 http://experimentalbiology.org/ 

Appendix 8
Invited presentation at Philips Consumer Lifestyle on ‘Hidden influences on food intake and taste. Lessons for innovation’, Drachten (June 2011). 

Appendix 9
Research proposal submitted to NWO representing research direction for coming years.
5 
Dissemination activities  

The results of the studies will be reported in the form of articles to be submitted to peer-review journals, in case the data is of high quality and the results seem novel enough to be published. 

· Accepted in peer-reviewed Journal of Nutrition Education and Behaviour: ‘Serving bowl selection biases the amount of food served’, co-authored with Dr. Brian Wansink and Dr. Mitsuru Shimizu. 

· Accepted in peer-reviewed International Journal of Nutrition Education and Physical Activity: ‘Food compensation: do exercise ads change food intake?’, co-authored with Dr. Brian Wansink and Dr. Mitsuru Shimizu. 

· Submitted for publication to peer-reviewed journal: ‘Just a bite’ satisfies, not magnifies, food cravings, co-authored with Dr. Brian Wansink and Dr. Mitsuru Shimizu.

The results of our studies have been and will be presented at international conferences:

· The effect of priming healthy concepts on snack intake and physical activity. Shimizu, M., Van Kleef, E., Schneider, J., Wansink, B. Personality and Social Psychology (SPSP) (2012), San Diego, USA. 
· Mitsuru Shimizu, Ellen van Kleef, Brian Wansink (2011). How to kill food cravings? Just a bite or the full portion. Experimental Biology meeting abstracts. Abstract Number: 7857 http://experimentalbiology.org/ 

· Poster presentation on ‘Do exercise commercials change food intake?’ at Obesity Conference, October 8-12, 2010, San Diego, USA.
Furthermore, I presented at the following occasions:

· Invited presentation on ‘Mindless eating. Verborgen verleiders en overeten’. Restaurant of the Future, November 4, 2010, Wageningen, the Netherlands. 

· Invited presentation at Philips Consumer Lifestyle on ‘Hidden influences on food intake and taste. Lessons for innovation’, Drachten (June 2011). 
· Seminar at Marketing and Consumer Behaviour group; Compensation intentions: a strategy for dealing with food temptations? (June 2011). 

The poster presentation called ‘Food compensation: Do exercise ads make you overeat?’ at the Obesity 2010 conference in San Diego (USA) resulted in an article in the USA Today (Monday October 11, 2010), a national US newspaper: 

http://www.usatoday.com/yourlife/fitness/exercise/2010-10-11-fabfitadsweb11_ST_N.htm 

After the publication of this study in the peer-reviewed journal, other media (newspapers, national radio station BNR) also paid attention to the findings;
· http://www.ad.nl/ad/nl/1015/Gezondheid-wetenschap/article/detail/1896892/2011/03/18/Afvallen-Kijk-naar-sportreclame.dhtml?redirected
· http://www.mcb.wur.nl:90/NR/rdonlyres/AD18BC6C-ED0F-4B54-AE6D-481F16353E3A/138198/InterviewEllenvanKleefinCLOU_52_2011.pdf (interview at page 52, in Dutch)

· http://www.omroepgelderland.nl/web/nieuwsartikel/902831/Sportreclames-benemen-je-de-eetlust.htm 

· http://www.telegraaf.nl/vrouw/gezond_leven/9303876/__Sportreclames_doen_minder_eten__.html 

I also use my blog to report findings of my own research and that of others in my research field to a broader public: http://foodintakecontrol.blogspot.com/. The blog is linked to my personal website at the Marketing and Consumer Behaviour group (http://www.mcb.wur.nl/UK/Staff/Post/Kleef/) and my Twitter account: @ellenvankleef to notice potential interested readers.  Figure 4 shows an overview of the monthly page views of this blog called ‘Food Intake Control’. 
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Figure 
4
 Monthly page views of blog Food Intake Control (November 2, 2011) 
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