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Abstract
Beyond Regret: Cognitive Strategies for Healthier Eating and Weight-Loss.
Eleni Kanellopoulou
This work was guided by the question: which ways of thinking can facilitate self-regulation
in the domain of eating behavior and why? In Experiment 1 we found that a minimally induced
focus on the food’s health vs. taste value was sufficient to activate a healthy eating goal among
female participants as observed in their food choices and consumption during a subsequent,
seemingly unrelated, tasting task in the lab. In Experiment 2, we tested two explicitly instructed
cognitive strategies for regulating overeating during the Thanksgiving holiday dinner, and found
that construing the act of refraining from overeating as an act of care towards oneself was effective
in helping participants limit overeating; as compared to construing overeating as an act that the
individual would later regret. Finally, in Experiment 3, we systematically varied the frame-valence
(positive vs. negative) and time-focus (present vs. future) of a goal-directed cognitive strategy in
order to investigate the unique contribution and interaction of these two factors in rendering
particular cognitive strategies effective in the context of self-regulation for healthier eating and
weight-loss among both male and female participants. What we found was a time-focus by framevalence interaction, such that, when focusing on future outcomes, a positive representation of the
goal (i.e. thinking of how healthy choices would eventually lead to a desirable future outcome)
resulted in significant weight-loss and healthier eating over a two-week period, whereas a negative
frame (i.e. thinking of how unhealthy choices would lead to an undesirable future outcome) did
not. On the other hand, when focusing on the person’s present progress towards the goal, a
negative frame (i.e. thinking of how a particular unhealthy choice constitutes taking a step away

from one’s goal) resulted in significant weight-loss and healthier eating, whereas a positive frame
(i.e. thinking of how a healthy choice constitutes taking a step towards one’s goal) did not. All in
all, these findings suggest that aspiring to reach a desirable future state can be an effective
motivator of healthier eating and weight-loss, in comparison to aspiring to avoid an undesirable
future state; but, also, that the opportunity to avoid an immediate loss, can motivate behavior
change more effectively compared to an opportunity to harvest an immediate gain.
In an effort to contain and reverse the growing worldwide obesity epidemic, health
communication policy in the United States and abroad has been primarily focused on raising
awareness about the future, negative consequences of unhealthy behaviors such as overeating – a
strategy that has been associated with harmful effects, such as the stigmatization of overweight and
obese people. This thesis adds to the voices that question the advisability of this communication
policy and instead explores alternative, effective, ways of promoting healthy eating behavior.
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Introduction

2

The Phenomenon
It is Friday evening after a long week. You leave work hungry and exhausted to meet your
friends for dinner at one of your favorite restaurants, a little Italian place a few blocks from your
office. On your way there your mouth waters as you picture the delicious thyme and sea-salt bread
buns and the creamy country butter that they bring out at the start, and you can almost already
smell the sublime four-cheese and bacon lasagna entrée. It’s true that only yesterday you had that
work event and ended up eating just a little bit too much, and that last Sunday you made promises
to yourself that this week you would begin your new healthy eating plan. But work was just too
stressful and you are just too hungry and exhausted, so... You deserve it! Or do you? Fast-forward
at the end of the evening, you are walking home feeling full, albeit slightly uncomfortably so.
“Perhaps I should have skipped dessert” - you are thinking – “and wouldn’t the salmon and
asparagus entrée have been comparably filling and delicious, yet also in line with my goal to eat
healthier and actually lose weight? Why didn’t I have that instead? If I continue like this I will
never reach my goal… Next week!” – exclaims your inner voice with newly replenished
motivation – “Next week, I will make better choices!”
This scenario is familiar to many, and although indulging in food, to an extent that does not
align with our health goals, is a particularly relatable example for the majority of us, a similar
pattern of thought, emotion and behavior might be responsible for the fact that you haven’t quite
managed to learn French as you always wanted to, to excel at your job, to hone your painting
skills, or to master the art of playing the cello. Regardless of what our goal is, and no matter how
clear it might seem to us at times that we really want to achieve it, our behavior often falls short of
making it happen. We end up time and time again succumbing to the tempting impulse to watch
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TV instead of going to the gym, order the brownie instead of the fruit, or read People magazine
instead of Proust. And if life seems to be going on just fine even if you haven’t achieved proficient
levels of tennis playing, sometimes the price of perpetuating this pattern of self-regulation failure is
much graver, like in the case of continuing to abuse drugs, insisting on gambling, or sustaining a
morbidly obese body. So why are we still doing this? And how can we help ourselves rise above
it?
Grounding on a foundation of scientific literature on the question of why, the work
presented in this thesis explores particular ways of thinking (cognitive strategies) that can enhance
or stifle our chances to break the cycle of self-regulation failure and realize our goals.

The Origin: Self-Regulation in Ancient Greek Philosophy
We define self-regulation as the process via which we attempt to strategically adjust our
thoughts, emotions and/or behavior with the aim of achieving a certain (set of) goal(s). This topic
has evoked rich discussion throughout the history of thought (Bobonich, 2007; Hoffman, 2008).
Pythagoras (570 – 495 BC), the Ionian Greek philosopher and mathematician, believed strongly in
the importance of being able to control oneself and was known to assign exercises to his
prospective pupils that were specifically targeted at testing and training this ability; undergoing
prolonged periods of remaining silent for example (Iamblichus, 1991).
Plato (427 – 347 BC) in the Protagoras (Plato, 1992) takes up the question of selfregulation failure (ἀκρασία1 = lacking command over oneself) in the face of temptation. Through
the character of Socrates, Plato attest that the only possible explanation for this phenomenon of
1

Etymology: ἀκρασία (Ancient Greek) is composed of the prefix “α” = “lack of…” and the word “κράτος” = “mastery,
command, control”. In English it is usually translated as “incontinence”.
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“being overcome by desire” is ignorance, i.e. ignorance about what is truly best for oneself. In
particular, he states that “knowledge is a noble thing and fit to command in a man, which cannot be
overcome and will not allow a man, if he only knows the good and the evil, to do anything which is
contrary to what his knowledge bids him to, but wisdom will have strength to help him”2. Hence,
since, according to Plato, knowledge is so powerful that one could not conceivably act against it,
the only possible explanation for instances of self-regulation failure, i.e. instances in which according to Plato - people appear to be acting contrary to what they “know” to be in their best
interest, is that they don’t actually know. So he concludes: “men err in their choice of pleasures
and pains that is in their choice of good and evil, from defect of knowledge”3.
Plato’s further analysis is fascinating for it provides the first known psychological account
of self-regulation failure and inter-temporal choice. This defect in knowledge that Plato refers to as
being necessary for apparent self-regulation failure, results, as he explains, out of a faulty
application of, what Socrates calls, “the art of measurement” (µετρητική). The art of measurement
refers to the evaluation of the potential pleasurable or painful consequences of an action. If a
person does not apply the art of measurement correctly, Socrates argues, then they may mistake the
short-term pleasure of an action to be greater than the long-term pain that will eventually result
from that action. Thus, Plato’s account of self-regulation failure suggests that, at least during the
moment of contemplating a decision (e.g. to order the hot fudge sundae or not) we mistakenly
judge the short-term pleasure that will result from indulging in the tempting treat to be greater than
the long-term pain that will result from failing to adhere to a healthy diet.

2

Plato, Protagoras. 352c, (Plato, 1992)

3

id. 357e

5
To illustrate this point Plato draws an analogy between judging the present or future
consequences of our actions, and judging the sizes of close and distant objects. One errs in their
judgment concerning the consequences of their actions, he contests, very much in the same way
that if one relied solely on appearances they would conclude that an object at a close distance is
larger than an object of the same size at a longer distance – a mistake that could be avoided if the
objects were appropriately measured. In the words of Socrates “the art of measurement would
invalidate the power of appearance and, showing the truth, would fain teach the soul at last to find
lasting rest in the truth, and would save our life”4.
Plato’s pupil, Aristotle (384 – 322 BC) offers a compatible – as he claims – but importantly
different view of self-regulation failure. He contests that it is indeed possible for a person to know
what is best for them, and yet act against this knowledge, and he offers an intriguing psychological
account of how that happens by introducing the role of emotion in this process.
In Book VII on ἀκρασία (incontinence) of his Nicomachean Ethics (Aristotle, 1999), he
describes self-regulation failure as the process during which a person is overcome by his emotions
and thus, for a moment, departs from his reason. He describes the incontinent as “the one who is
dragged by the passion to go outside the correct reason, in such a way he does not act according
to the correct reason for he is controlled by the passion”5. More specifically, in the case where the
temptation to abandon goal-directed behavior consists in an opportunity for immediate bodily
gratification (like in the case of the hot fudge sundae), Aristotle claims that those who fail at selfregulation “go to excess in pursuing these pleasant things and avoiding painful things – hunger,

4

id. 356e

5

Aristotle, Nicomachean Ethics. 1151a 20, (Aristotle, 1999)

6
thirst, heat, cold, and all the objects of touch and taste – not, however, because they have decided
on it, but against their decision and thought.”6 He describes the subjective experience of selfregulation failure in the face of temptation as an instance in which our better knowledge is
temporarily “clouded” by powerful emotions, such as the desire for the tempting food at hand.
Once this instance passes, Aristotle argues, the incontinent person is overcome by regret, for at
some level they know that they acted contrary to what is best for them. It is on the bases of this
account that Aristotle holds his view to be compatible with Plato’s contention that a person cannot
act against their knowledge of what is best7. Importantly, this conflict between short-term and
long-term desires is what distinguishes the incontinent person from the intemperate person
(ἀκόλαστος); the intemperate behaves similarly to the incontinent (i.e. pursues pleasurable things)
but does so without experiencing conflict, but rather “on decision”8, in line with their belief that
pleasant things are good and thus may be rightfully pursed. Aristotle thus acknowledges the
experience of conflict between short-term and long-term desires that is central to the
phenomenology of self-regulation as we conceive of it today.

6

1148a 7

7

At first glance, Aristotle’s definition of incontinence, i.e. acting against what one knows to be best, seems to
contradict Plato’s position that, if possessed, such knowledge would be impossible to act against. To address this point
and show that the two positions are compatible, Aristotle qualifies his use of the word knowledge by differentiating
between different kinds of knowledge. One distinction Aristotle draws is between knowing in general (e.g. “everything
sweet is pleasant” and “I should avoid eating sweets”) and knowing in particular (e.g. “this particular thing is sweet”).
Aristotle argues that the particular knowledge that may be deduced by synthesizing these pieces of knowledge (i.e. “I
should avoid eating this particular thing”) is precisely the kind of knowledge that escapes the incontinent. Therefore,
the kind of knowledge that Socrates is referring to would be the full knowledge, i.e. the general knowledge applied to
each particular case. This kind of actual knowledge Aristotle reserves for the prudent (φρόνιµος), who is “excellent in
character”. The incontinent on the other hand, is portrayed as potentially having knowledge, in a similar way to a
person asleep or drunk. So, although the incontinent person possesses the relevant knowledge, during an instance of
incontinence he/she fails to access it fully and apply it properly.
8

id. 1146b 24
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In sum, aside from the debate of the possibility of acting contrary to one’s knowledge that
has continued to fuel philosophical discourse to this day - for an overview on contemporary
philosophical treatments see (Stroud, 2008) – the work of Plato and Aristotle offers us the first
extensive discussion of the phenomenology of self-regulation and its success or failure, as well as,
some fascinating hypotheses on the psychological mechanism underlying these processes that color
our treatment of this issue in the contemporary science of psychology.

Our Focus: Self-regulation in the Context of Eating Behavior
The present investigation is focused on the topic of the self-regulation in the face of
appetitive temptation. This question is particularly relevant in the context of weight-loss and
healthy eating goals, such as avoiding overeating, consuming more fruits and vegetables, and
consuming less high-fat, high-sugar content foods. We selected the domain of eating behavior for
studying self-regulation for a few reasons. First of all, regulating one’s eating is a process in which
almost everyone engages at some level, since eating food - unlike other activities like drinking
alcohol or using drugs - is an inescapable part of living. Given the greatly increased opportunities
to eat that an average western person faces today in comparison to the - evolutionarily-speaking –
very near past, being able to successfully regulate one’s eating becomes an increasingly necessary
ability for maintaining a healthy diet and weight. Indeed, according to an APA survey, in 2012
loosing weight and eating healthier were two of the top-three goals among Americans (APA,
2012), and the fact that they actively pursue these goals – or at least they are trying to – is reflected
in the booming $61 billion weight-loss and diet control market in the United States (Marketdata,
2011).
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Apart from aesthetic and other subjective reasons a person might be motivated to manage
their weight, the need for doing so and the challenge this task presents is brought home most
effectively by the highly alarming overweight and obesity statistics. Worldwide, the latest data
suggest that more than 1.4 billion adults, 20 and older, are overweight, of whom over 200 million
men and nearly 300 million women are obese (WHO, 2008); and obesity rates have nearly doubled
since 1980 reaching a striking 35% both in the United States and worldwide (CDC, 2012). This is
particularly disconcerting given that obesity related conditions include some of the leading causes
of preventable death, such as heart disease, stroke, type-2 diabetes, as well as, certain types of
cancer. The impact of this issue is also reflected on the medical costs associated with obesity, that
were estimated at $147 billion in the United States during the year 2008 (CDC, 2012).
Multiple factors, including practical ones - such as availability and cost - contribute in
determining our food choices (Pollard, Kirk, & Cade, 2002); hence any intervention aiming to
alleviate this problem needs to address it in multiple levels. Nevertheless, the fact that weight
management can be a challenge for people regardless of their socioeconomic status (CDC, 2012)
suggests that practical issues are not the only problem. Thus, complementary to interventions that
ensure the feasibility of healthy eating, the investigation of methods that could enhance the
individual’s ability for self-regulation in the domain of food intake also constitutes an avenue
worth exploring.
Aside from the immediate weight-related health benefits in discovering methods that can
facilitate self-regulation in the face of appetitive temptation, there is reason to expect a wider
spectrum of advantages resulting from enhanced self-regulatory ability in this context. Walter
Mischel’s and colleagues’ longitudinal research on the ability to delay gratification in the face of
appetitive temptation has demonstrated that the extent to which one is able to control their impulse
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to consume an available, tempting food, even as early as the age of four, predicts a variety of
consequential social, cognitive and mental health outcomes over the course of one’s life (Mischel
et al., 2011). To the extent that regulating one’s behavior in the face of appetitive temptation is a
special case of a more general capacity to sustain goal-directed behavior in the face of diversions, it
is plausible that methods that can facilitate a person’s ability to self-regulate in the context of food
and health goals, might enhance their general ability to self-regulate with respect to other types of
goals as well, and thus experience a plurality of benefits. Some promising findings corroborate the
hypothesis of the transferability of one’s self-regulatory capacity (Muraven, Baumeister, & Tice,
1999; Oaten & Cheng, 2006a, 2006b, 2007). For example, researchers have found that having
people successfully engage in activities that require self-regulation in one domain (e.g. monitoring
food intake), leads to improvement in unrelated activities that also rely on the ability to selfregulate (e.g. persevering through a difficult cognitive task) (Muraven et al., 1999).
Indeed self-regulation in the domain of eating behavior and health goals has been at the
heart of the goal-pursuit and self-regulation research over the past few decades (Herman, 2011)
and a wide variety of theoretical approaches and interventions for facilitating self-control in this
context have been explored – for reviews see (Friese, Hofmann, & Wiers, 2011; Hardeman,
Griffin, Johnston, Kinmonth, & Wareham, 2000). Indicatively, one such approach explores ways
of changing the automatic associations of pleasure elicited by specific food cues. For example,
researchers have found that a cues that would previously elicit food-related pleasure associations
(because they had initially been conditioned to do so by being repeatedly paired with consumption
of pleasurable food, e.g. chocolate) can be rendered powerless in that regard through a process of
counter-conditioning (i.e. repeated pairing of the cues with consumption of something unpleasant,
e.g. a bad tasting drink) (Van Gucht, Baeyens, Vansteenwegen, Hermans, & Beckers, 2010).
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Another notable approach has aimed at facilitating self-regulation through techniques that render
the goal-directed behavior more automatic. For example, work on implementation intentions
(Gollwitzer, 1999; Gollwitzer & Sheeran, 2006) suggests that formulating “if-then” plans for how
to behave in situations that threaten successful goal-directed behavior, make it more likely that one
will end up behaving in the desired way (e.g. If the waiter asks me “would you like to see the
dessert menu?”, then I will respond “no thank you”).

Our Approach: Cognitive Strategies for Self-Regulation
The work presented in this thesis is focused on adaptively changing the cognitive structures
and processes involved in self-regulation in the context of eating behavior with the aim of
sustainably facilitating goal-directed behavior. The idea that by changing the way we think we can
change the way we feel and behave comes from at least as far back as the Stoic philosopher
Epictetus (55 – 135 AD). Epictetus contested that our feelings and our behavior are little more than
expressions of our judgments (Epictetus, 2008). He hence claimed that by adapting these
judgments - or as a current Cognitive Behavior therapist would put it, “our core and intermediate
beliefs” (Beck, 2011)– we can effectively change how we feel and behave. Insights on the
consequential nature of our thoughts for our emotions and behavior have emerged from a variety of
traditions across continents and times; in the words of the Buddha: “Our thoughts are most
important. All that we are is the result of what we have thought”. The field of emotion regulation
has picked up steam over the recent years advancing our understanding of the cognitive and
affective mechanisms involved in this process – for a review see (Gross, 2013). A source of
motivation for exploring cognitive strategies as means of facilitating self-regulation is the
observation that behavioral interventions alone, in the context of eating behavior and weight
management in particular, do not have a lasting beneficial effect. Although numerous people who
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are overweight or obese make efforts to lose weight, and indeed often manage to do so in the short
run, very few of them actually succeed in maintaining this weight-loss in the long run (Jeffery et
al., 2000; Stroebe, Papies, & Aarts, 2008). Notably, participants in clinical weight-loss studies,
even when they achieve substantial weight-loss as a result of an intervention, tend to regain the lost
weight within the following three to four years (Stroebe, Papies, et al., 2008).
Researchers putting forth a cognitive behavioral model of obesity management (Cooper &
Fairburn, 2001) suggest that the reason behavioral interventions alone are not sufficient in
producing long-term results is that they fail to address the cognitive variables that contribute to the
weight regain that results from the individual’s failure to engage in active weight-management
after the end of the intervention.

The Technique: Cognitive Reappraisal in Self-Regulation
In the present work we are exploring ways of applying the technique of cognitive
reappraisal in the context of self-regulation. Cognitive reappraisal is a term used in the emotion
regulation literature to denote the process of re-interpreting the meaning of a particular situation (in
other words, shifting our appraisal of a stimulus or situation) in a way that alters our affective
response (Gross, 2013; Ochsner & Gross, 2008; Webb, 2012). The primary question guiding the
work presented in this thesis is: How is it best to think about the dilemma posed by a challenging
self-regulatory situation – such as the one described at the very beginning of this thesis – in order
to enhance our chances of success in acting in accordance with our most important goals? And,
furthermore, why are certain ways of thinking preferable to others?
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Prior Work: Early Findings
Promising findings have emerged from research exploring cognitive techniques for
enhancing self-regulation in the face of temptation. We find one of the earlier instances of this
approach in Walter Mischel’s delay of gratification experiments (Mischel & Gilligan, 1964;
Mischel, Shoda, & Rodriguez, 1989). In the classic delay-of-gratification paradigm (popularly
known as the marshmallow experiment) children were exposed to appetizing food (e.g. a
marshmallow) and were told that they could choose to consume it at any time, or to wait until the
experimenter returned, bringing them more of the desirable treat (e.g. two marshmallows). In one
version of this paradigm, the experimenter suggested to some of the children to entertain a different
cognitive appraisal of the reward; for example to consider how the marshmallow resembled a
“white, puffy cloud” (Mischel & Baker, 1975). The children were thus instructed to shift from the
intuitive, albeit less adaptive, “hot” (Metcalfe & Mischel, 1999), concrete appraisal of the tempting
stimulus (i.e. “this marshmallow is delicious and tasting it will feel really good”) – to a more
adaptive, “cool”, abstract appraisal (i.e. “this marshmallow is like a white, puffy cloud”). Indeed,
participants who received the cognitive reappraisal instruction waited longer on average than those
who did not.
In another version of this paradigm researchers found that asking children to think of the
marshmallow as a picture (e.g. “Imagine there is a frame around the marshmallow”) enhanced the
children’s ability to wait for the experimenter to return. Importantly, this enhanced ability to delay
was not observed when participants were looking at a picture but were asked to imagine that the
marshmallow was really there. In other words, seeing a picture of a marshmallow while imagining
that it was real made it just as difficult for them to wait, as in the case when they were not

13
employing a cognitive strategy but the marshmallow was actually there (Moore, Mischel, & Zeiss,
1976).
This fascinating finding suggests that what might be most important for our ability to
succeed in a self-regulation challenge posed by a reward, is our cognitive representation of it,
rather its actual presence or absence. Another way to put this is that a reward constitutes
“temptation” only in so far as we are attaining to its tempting attributes. For this reason it is
perhaps worth reconsidering our conception of self-regulation itself as a process of resisting
temptation. In so far as our thoughts influence our affective responses, thinking of self-regulation
as “an effort to resist temptation” might paradoxically make it harder to escape its affective pull,
similarly to the case when trying to suppress a particular thought makes it almost impossible to get
rid of that thought (Abramowitz, Tolin, & Street, 2001; Wegner, Schneider, Carter, & White,
1987). We explore this hypothesis in Experiment 2.

Prior Work: Recent Work on Cognitive Strategies in the Domain of Food
Recent research has demonstrated that people are able to decrease their reported desire for
food and cigarettes through the use of cognitive reappraisal (Kober, Kross, Mischel, Hart, &
Ochsner, 2010b). With regards to food, this work has focused on reducing desire to consume
unhealthy food (i.e. high-fat, high-sugar food items such as rich dessert, junk food etc.) by having
participants look at images of food while focusing on the long-term negative consequences
associated with frequent consumption of such foods. Indeed, employing this cognitive strategy has
been shown to make people lower their reported desire to consume the depicted food, relative to
the case of looking at the food naturally or while imagining the pleasurable experience of
consuming it.
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One recent study (Giuliani, Calcott, & Berkman, 2013) ventured to explore a wider variety
of reappraisal strategies by asking participants to choose between four different strategies: 1)
Imagine that you are currently full; 2) remind yourself that you can save that food for later; 3)
imagine that something bad had happened to the pictured food (e.g. someone has sneezed on it); or,
4) focus on the short or long-term negative consequences of eating that food (e.g. stomachache,
weight gain). Although this study also focused on the down-regulation of the desire to consume
unhealthy, energy-dense, foods, it distinguished between foods that were craved and foods that
were not craved for each individual participant. The results revealed, not only that these cognitive
reappraisal techniques were successful in reducing participants’ desire for unhealthy foods in
general, but also, that this was the case more so within the category of the individual’s craved
foods; this finding suggests that cognitive reappraisal strategies can be effective where it most
matters.
It is worth noting here, that out of the four cognitive strategies tested in this study, only the
one focusing on negative consequences is based on reality, while the others ask individuals to
entertain a scenario that they know to be imaginary. This qualitative difference could be important
for the sustainability of a cognitive strategy aimed at regulating a desire that is real and felt in the
moment, such as the desire to consume a particular food. Research has reported that people who
feel that they go against their desires in order to adhere to their diet sometimes experience an
unpleasant feeling of in-authenticity (Polivy, 1996) because in a sense they are not acting
according to who they really are and what they really want. In light of this observation, perhaps a
strategy that calls for the individual to entertain an imaginary scenario, further increasing the
person’s sense of disconnection with actual reality might not be a sustainable approach – at least
for those who experience this sense of in-authenticity in the first place. Although our work does
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not address this hypothesis directly, this consideration informed our design of cognitive strategies
for self-regulation in the context of healthy eating and weight-loss. We thus chose to explore only
fact-based cognitive reappraisal strategies, i.e. strategies that appraise the self-regulatory situation
in a way that is based on fact and does not involve tricks of the imagination.

Is Highlighting Negative Future Consequences Effective?
From what we have discussed so far, it is clear that the main cognitive strategy that has
received scientific attention is the one focusing on the negative future consequences of the
behavior in question (e.g. having people think about cancer in association with smoking, or having
them think about obesity and type 2 diabetes in association with frequent consumption of high-fat
foods). Furthermore, this strategy is being used widely in public health policy interventions
currently and over the recent years. Cigarette packs in several countries have messages posted on
them, cautioning active and potential users against the deleterious long-term effects of smoking,
sometimes accompanied with graphic images (e.g. the damaged lungs of a patient suffering from
lung cancer). We also find numerous instances of this approach in the domain of eating behaviors;
for example the New York City anti-obesity campaign in 2012 posted adverts on the NYC subway
with warning messages against obesity (e.g. obesity can cause type 2 diabetes, which can lead to
amputations), coupled with graphic images of obese individuals (e.g. an obese person with an
amputated limb9). Based on the in-lab cognitive reappraisal data discussed so far, one could have
expected such messages to be effective; but what is their actual effect?

9

Relating to the issue of in-authenticity we mentioned earlier, it is interesting to note that a great amount of controversy
arose in the public media sphere when this advert came out once it became known that that the person depicted in the
ad did not actually have an amputated limb but rather the designers of the advert had used Photoshop to remove it
from the picture.

16
These campaigns have generated considerable debate over the recent years. In particular,
evidence suggests that such negatively framed messages reinforce and perpetuate the stigma
associated with being overweight or obese (Brownell, 2005; R. Puhl & Brownell, 2001; Rogge,
Greenwald, & Golden, 2004). In addition to the well-documented negative consequences
associated with stigma (Major & O'Brien, 2005; Stuber, Meyer, & Link, 2008), exposure to
weight-related stigma in particular has been shown to predict later maladaptive eating behaviors,
such as binge eating (Haines, Neumark-Sztainer, Eisenberg, & Hannan, 2006; Jackson, Grilo, &
Masheb, 2000). Although the negative effects of weight-related stigma have been shown to affect
individuals of all ages, adolescents and children are particularly vulnerable in that regard (R. M.
Puhl & Latner, 2007; R. M. Puhl, J. L. Peterson, & J. Luedicke, 2013). This raises serious concerns
over campaigns such as the 2012 Strong4Life campaign by the Children’s Healthcare of Atlanta
(an organization founded by MDs in Atlanta, Georgia) featuring grim, images of obese children
along with warning captions; for example, a black and white image of an obese girl accompanied
by a caption in red letters reading “Warning: It is hard to be a little girl if you are not”.
A recent study that evaluated people’s perceptions of anti-obesity campaigns found that
messages that graphically exposed the negative future consequences of obesity with the purpose of
inducing threat or shame - such as the ones featuring unflattering images of obese individuals were rated least favorably and produced the lowest intentions to comply with the message content;
in relation to messages promoting positive health habits, such as Michelle Obama’s Let’s Move
campaign, or the 5-a-day campaign for promoting consumption of fruits and vegetables that were
rated more favorably (R. Puhl, Peterson, & Luedicke, 2012). In a similar vain, another study
showed that the terms used by health care providers to emphasize the negative-future consequences
of failing to control one’s eating - such as “obese”, “morbidly obese” and “fat” - were rated by
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overweight and obese patients as most undesirable, stigmatizing, and blaming; in comparison with
terms such as “weight”, “healthy” and “unhealthy” (R. Puhl, J. L. Peterson, & J. Luedicke, 2013).
Evidence from interventions concerned with a variety of other health behaviors that are
associated with potential undesirable long-term consequences -such as risky sexual behavior or
smoking – further undermines the advisability of employing such strategies as several governments
and organizations, including the City of New York, still do. In a meta-analysis on the effectiveness
of interventions focused on promoting condom use showed that threat-inducing interventions that
focused on inducing fear of HIV were the least effective, among an array of interventions including
ones that emphasized attitudinal arguments and behavioral skills (Albarracin et al., 2005).
Importantly, a more general study on gain- vs. loss-framed messages about health behavior found
that, loss-framed messages can indeed be effective for promoting health behaviors in some cases;
namely, when these behaviors can and are perceived as illness-detecting (e.g. screening for
cancer). However, the authors found that, gain-framed messages are actually more effective for
behaviors perceived as health enhancing (Rothman & Salovey, 1997). This finding is particularly
relevant to our work, as healthy eating behavior can only be conceived of in the latter terms.
Finally, a recent meta-analysis on the effects of health message framing on attitudes concluded that
gain-framed messages were more likely than loss-framed messages to encourage prevention
behaviors, particularly in the domains of skin cancer prevention, smoking cessation, and physical
activity (Gallagher & Updegraff, 2012).
In the literature of goal-pursuit, a recent study on implementation intentions (“if…then”
plans - discussed earlier (Gollwitzer, 1999)) in the domain of healthy eating goals had a group of
participants endorse an avoidance goal (e.g. eating fewer unhealthy snacks), and another group
endorse an approach goal (e.g. eating more healthy snacks), and then had half of the people in each
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group formulate implementation intentions for these behaviors. The participants who formulated
an avoidance goal and did not form an implementation intention were the ones who ate most
unhealthily over the following two weeks (Sullivan & Rothman, 2008). This result suggests that
there might be something inherently difficult - or at least less intuitive - about pursuing a
negatively framed goal, hence making it less likely for a person to succeed in doing so, particularly
in the absence of additional support, such as that provided by implementation intentions.
Contemplating the negative consequences of an action (as an avoidance goal naturally
prompts us to do – e.g. “avoid touching the stove for it will burn your skin”) is an unpleasant
experience itself. In fact, this assumption forms the rationale for employing a cognitive strategy
that focuses the individual on the negative consequences of a particular behavior, such as eating
unhealthy foods. The basic idea is that this visceral negative feeling that people experience when
viewing a graphic depiction of the negative future consequences of a particular behavior (such as
the picture of the amputated obese person on the NYC subway) will deter them from engaging in
the behavior that could bring about such negative consequences (in this case overeating). In other
words, policy makers and scientists have hoped, that presenting the potential negative
consequences of unhealthy behavior in a way that makes it “real” in the present moment will be
effective in motivating people to engage in healthier behavior.
One obvious question that arises from this logic is the following: If making the
consequences of unhealthy eating real for people is an effective strategy for changing their
behavior, then shouldn’t actually experiencing these consequences have an even stronger
motivating effect on the people who do? If really feeling these consequences on our skin (e.g.
being obese, or having type-2 diabetes, etc.) was a powerful enough motivator for behavior
change, then surely reaching that stage should be the most powerful way to motivate people to do
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their best in order to reverse that state, if possible, or at the very least, attenuate it. In this sense, this
logic leads to the paradoxical conclusion that the worldwide obesity epidemic should have - at least
in part - prevented itself.
A conceptually similar rational has led scientists in the field of alcohol abuse come up with
a pharmacological treatment targeting alcohol abuse. Disulfiram (or Antabuse) is a drug that
creates an immediate averse physiological reaction if the individual who has taken it drinks
alcohol. In a sense, Antabuse, is the pharmacological equivalent of a cognitive strategy that aims to
bring the negative future consequences alive in the present moment, it is thus interesting to inquire
if it is indeed effective. According to a recent review of the research, although Antabuse effectively
deters patients from consuming alcohol, it does so only if its administration is closely supervised.
Leaving administration of Antabuse at the patients’ own discretion “yields hardly any positive
results” (Fuller & Gordis, 2004). The dominant explanation in the field of substance abuse is that
“most individuals simply do not take the medication” (Hart, 2008).

Which Strategies Can Work and Why?
Trying to understand why negatively framed cognitive strategies (or other negativelyfocused interventions like Antabuse) are not sustainably effective is important for designing
strategies that can actually succeed. Some enlightening evidence on this issue comes from
literature on information avoidance. According to work in this field, despite the benefits associated
with acquiring information (such as health related facts), people often choose to remain ignorant or
to delay the acquisition of this information, particularly when they fear that the information will be
unwanted. Importantly, attributes that make certain information “unwanted” include: 1) “that the
information may demand undesired action”; and 2) “that the information itself or the decision to
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learn this information may cause unpleasant emotions or diminish pleasant emotions” (Sweeny,
Melnyk, Miller, & Shepperd, 2010). This finding dovetails beautifully with evidence from
Prospect Theory (Tversky & Kahneman, 1981) which suggests that people are more willing to
accept risks when they make decisions based on the costs associated with each of the options, but
they actually take action to avoid risks when the same decision is framed in terms of associated
benefits. Taken together, these findings suggest that, although attaining to negative information
about weight-gain and obesity would potentially be beneficial, people often choose to avoid doing
so because it will result in a negative emotional state (parallel to the negative physiological state
produced by Antabuse) and/or will demand undesired change in behavior. And, furthermore, faced
with potential future negative health outcomes - in the Tversky & Kahneman language, “future
costs” - people often take the risk of choosing blissful ignorance over beneficial, but possibly
aversive, knowledge.
All in all, the arguments and body of literature presented above, at least question the
advantages in employing a future-negative frame in the promotion of health behaviors, in stark
contrast with the public policy examples outlined earlier, and with the focus of the experimental
psychology research on cognitive strategies so far . However, as it is clear from our discussion,
little to no research has been conducted on exploring cognitive strategies would constitute viable
effective alternatives (Giuliani et al., 2013).

The Function of Overeating
Our aim in the present program of research was to embark upon a systematic investigation
of the elements that make up a successful cognitive strategy in the domain of eating behavior, i.e. a
strategy that will be effective in sustainably enhancing the individual’s ability to act in accordance
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with their goals. Our starting point was the basic acknowledgement that, similar to every other
human behavior, overeating behavior serves a function. We believe that reflecting on its function is
important for selecting appropriate methods to modify this maladaptive behavior, as suggested by
psychotherapeutic approaches such as Cognitive Behavior Therapy, whose effectiveness on the
treatment of eating disorders is well documented (Cooper & Fairburn, 2011; Cooper & Shafran,
2008; Fairburn, Cooper, & Shafran, 2003).
Aside from any physiological conditions that might be affecting a person’s desire to eat,
and in parallel to the straightforward yet powerful attraction that any healthy individual might
experience in the encounter of appetizing food, additional psychological factors have been shown
to influence a person’s motivation to eat (Renner, Sproesser, Strohbach, & Schupp, 2012); these
factors include the regulation of affect, otherwise known as emotional, or, “comfort” eating. Eating
for the purpose of regulating one’s affect consists in using food as a means for coping with a
variety of affective states such as stress (Torres & Nowson, 2007), and other forms of negative
emotion (Canetti, Bachar, & Berry, 2002). Research on overweight and obese samples has long
shown that people in those groups are more likely to overeat during negative emotional states
(Geliebter & Aversa, 2003), and to use eating as a means of reducing affect, especially in response
to negative emotions such as anger, loneliness, boredom and depression, in comparison to normalweight individuals (Ganley, 1989; Ozier et al., 2008; Zeeck, Stelzer, Linster, Joos, & Hartmann,
2011).
A notable theory as to why eating serves this function claims that people use the sensesbased, cyclical activity of eating as a means of grounding themselves on concrete, “low-level”
reality, thus avoiding negative thoughts that reside in a more abstract, higher level of construal
(Trope & Liberman, 2010). According to this theory these thoughts consist in negative judgments
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about oneself and eating is a means of escaping from them (Heatherton & Baumeister, 1991). A
similar approach suggests that overeating, and – paradoxically – the remorse experienced in
relation to overeating by an individual that has a weight-loss or healthy eating goal, can serve as an
effective means of “masking” other, more overwhelming and less “controllable” issues the
individual might want to avoid (Polivy, 1988; Polivy, Herman, & Mcfarlane, 1994). According to
this theory, by acting contrary to his/her health goal (e.g. by braking one’s diet) the person is
creating a less-threatening negative event on which they can misattribute negative affect that is
fundamentally associated with other personal issues that the individual does not feel capable to
face. Further research has focused on examining the dynamics between emotion and eating
behavior – for a review see (Macht, 2008).
Taking into account the potential affect regulation function that food might serve in the life
of an individual is important for designing cognitive strategies that could facilitate self-regulation
of eating behavior. With this framework in mind, we should be asking questions like: is it
reasonable to expect a cognitive strategy that focuses on the deleterious effects of systematic
overeating to be sustainably effective for a person who resorts to eating as a means of escape from
negative thoughts about oneself? Even if this strategy manages to deter the person from overeating
in a particular situation, wouldn’t the need for emotional relief remain unfulfilled – even perhaps
exacerbated by having engaged in the additional negative thinking involved in implementing this
cognitive strategy? Could this then lead the individual to engage in the same behavior later on, or
resort to another maladaptive behavior as a means to cope in the moment?
It is not surprising that eating in response to negative emotion and stress has been identified
as a risk factor for weight regain following a weight-loss intervention (Elfhag & Rossner, 2005).
Research also shows that eating as a means of attaining some form of emotional relief is often
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associated with other behaviors that can be used to serve a similar function, such as alcohol abuse
(S. H. Stewart, Brown, Devoulyte, Theakston, & Larsen, 2006).
For all these reasons, we maintain that in designing and evaluating cognitive strategies for
regulating eating behavior, it is important to focus, not only on the myopic effectiveness of a
strategy in changing one particular expression of an individual’s need (e.g. the desire for depicted
food in the lab, or even eating behavior itself for a little while), but also, on the potential interaction
between the cognitive strategy and the function that would otherwise be served by overeating. The
goal is to avoid depriving a person from a maladaptive, albeit effective, coping mechanism without
providing a viable alternative.

Fighting Desire is Hard
To return to Aristotle: “I count him braver who overcomes his desires than him who
conquers his enemies, for the hardest victory is the victory over oneself.”10 A very rich literature on
the strength model of self-regulation attests to the fact that controlling one’s behavior in the sense
of fighting against one’s impulses is an effortful process (Baumeister & Heatherton, 1996;
Heatherton & Vohs, 1998). Additionally, this literature shows that this effortful process readily
breaks down as soon as the person finds him/herself under the burden of other demanding tasks;
similarly to the case of an overworked muscle (Hagger, Wood, Stiff, & Chatzisarantis, 2010;
Muraven & Baumeister, 2000). Importantly, this body of literature suggests that self-regulation defined as effortful command over one’s impulses – also breaks down in the face of emotional
distress (Tice, Bratslavsky, & Baumeister, 2001). This finding has been observed in multiple
domains, including eating for people who actively try to control it (Wallis & Hetherington, 2004),
10

Aristotle, as quoted by Ioannis Stobaei in Florilegium (Stobaei, 1855).
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and it is particularly relevant for the challenge of regulating eating behavior in light of the
frequently observed link between emotion-regulation and overeating (Geliebter & Aversa, 2003).

Making Self-Regulation Desirable in the Moment
Cognitive reappraisal, by virtue of operating at the level of a person’s reflective judgments
of a particular situation, has the exciting potential of bringing about the desired behavior change,
while at the same time addressing – at least in part - the need that brings about that behavior in the
first place, thus hitting two birds with one stone. This is an ambitious objective, to the direction of
which the present research aims to take a small step by designing - and demonstrating the
effectiveness of - cognitive reappraisal strategies that have this potential, departing from the
currently predominant, yet arguably ineffective and even harmful, emphasis on a viscerally
negative-future perspective.
Given that eating is rewarding, and that it may also serve an important affect-regulatory
function for overweight and obese individuals as above explained, we hypothesized that if we
found a way to make the act of self-regulation rewarding in the moment – i.e. making the act of
choosing the behavior that is promoting our long-term goal feel good – then it would be easier, and
thus more likely, that people would behave in the desired way.
Some evidence in support of this hypothesis have already been outlined earlier, e.g. the
effectiveness of gain vs. loss-framed health messages for promoting health behaviors (Gallagher &
Updegraff, 2012), or the preference for Michelle Obama’s positively-framed Let’s move campaign
(Obama, 2013) in contrast to New York City’s negatively framed anti-obesity campaign (R. Puhl
et al., 2012). Direct evidence for the effectiveness of a rewarding way to conceptualize selfregulation comes from older literature. In healthy eating and weight-loss studies conducted in the
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1970s researchers showed that self-reward practices faired better than self-punishment practices in
bringing about eating behavior change. For example, in a study conducted in 1973 participants
who were instructed to reward themselves for sticking to their healthy eating plan ate healthier and
lost more weight in comparison to participants who were instructed to punish themselves for
digressions or participants who were just ask to monitor their behavior (Mahoney, Moura, &
Wade, 1973). This finding was observed both during the four weeks of the study but also at a fourmonth follow up which confirmed that participants in the self-reward condition continued to show
greater improvement in comparison to the other two groups. In another study the researchers found
these rewards to be more pronounced when participants rewarded themselves for the selfregulatory process (in this case engaging in healthier eating habits), rather than for reaching
particular weight-loss goals (Mahoney, 1974). In these studies, reward and punishment consisted in
monetary fines that the participants were inflicting on themselves; arguably a not very realistic
long-term solution. Nevertheless, these findings are still promising regarding the self-reward vs.
self-punishment cognitive frames and their potential influence on self-regulation.
From a therapeutic perspective, Cognitive Behavior Therapy emphasizes the motivational
power of future rewards. In particular, a motivational technique that is central in the CBT approach
on weight management involves having individuals make a list of advantages associated with
achieving their weight-loss goal and reading this list to themselves every day. Another way in
which CBT is trying to motivate patients is by training them to acknowledge their efforts; as they
put it, it is important for dieters to “give themselves credit” (Beck, 2008).
Another strand of evidence speaking to the hypothesis for the relative effectiveness of
anticipated reward vs. anticipated punishment for learning new healthy eating habits comes from
the literature on learning and memory. Recent neuroscience research has shown that, although both
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anticipated reward and punishment could motivate learning and memory, they operate in distinct
ways. Reward promotes memory via the release of dopamine in the hippocampus prior to learning.
For example, a study on reward-motivated learning showed that the anticipation of reward
activates mesolimbic systems of the brain (the ventral tegmental area, nucleus accumbens and the
hippocampus), and, moreover, that the extent to which these regions were activated predicted
superior memory performance. (Adcock, Thangavel, Whitfield-Gabrieli, Knutson, & Gabrieli,
2006). Punishment learning, on the other hand, is not associated with the dopaminergic midbrain,
but, instead, can promote memory through the activation of the amygdala, that in turn prepares the
medial temporal lobe for memory formation (Murty, LaBar, & Adcock, 2012). On a related note
but different context, in one of the early delay of gratification experiments involving choice
between present or future rewards or punishments, Walter Mischel and Joan Grusec observed that
children’s voluntary delay for future rewards vs. their delay for future punishments were
essentially unrelated, leading the authors to theorize than that these two types of choices involved
“at least partially different determinants” (Mischel & Grusec, 1967). These findings raise the
question: which one of these distinct systems (reward vs. punishment) is preferable for learning
new healthy eating habits and enhancing self-regulation success?
A recent neuroscience study directly comparing learning that was motivated by anticipated
reward vs. punishment, found that anticipating reward enhanced memory for participants who
performed a spatial memory task, while anticipating punishment actually hindered it (Murty,
LaBar, Hamilton, & Adcock, 2011)11. Considering these findings in the context of learning a new
health behavior (e.g. healthier eating) in light of a future goal (e.g. weight-loss), we hypothesize
11

Interestingly, earlier research on the psychological mechanisms of syndromes of dis-inhibition had suggested that the
impulsivity observed in individuals suffering from syndromes of dis-inhibition might be due to an impaired
processing of punishment or frustration resulting from the maladaptive behavior in question (Patterson & Newman,
1993).
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that focusing on the positive rather than the negative future consequences of this behavior might
actually prove to be more effective.
In further support of the hypothesis that employing a cognitive strategy that turns the selfregulatory process into a rewarding experience would make self-regulation easier and thus more
effective, work under the umbrella of the strength-model of self-regulation has shown that
motivational incentives, such as providing rewards or otherwise increasing the importance of a
particular task, moderates the effect of ego depletion on the ability to exercise control over one’s
behavior (Muraven & Slessareva, 2003; C. C. Stewart, Wright, Hui, & Simmons, 2009). Finally, in
a rare study that specifically aimed at examining the effect of different cognitive appraisals of the
self-regulatory behavior (i.e. of what it means to act in accordance with the goal at hand),
researchers showed that participants who were told that their performance on the task at hand was a
“test of willpower” persisted in the task longer than participants who did not hold this appraisal
(Magen & Gross, 2007).

Focusing on the Goals of the Self
A final central aspect of the present investigation is a shift of focus from the concrete level
of temptation (e.g. an appetitive unhealthy food) to the self (i.e. the person facing the temptation)
and his or her goals. Work on Construal-level Theory (Trope & Liberman, 2010) suggests that
when it comes to decisions that concern the present or the near future, we tend to rely on low-level,
concrete factors related to the feasibility of an action, e.g. “I won’t go to the gym because I am
hungry now”; or “…because it is cold”, etc. Conversely, when our decisions concern the future,
higher-level, abstract factors, related to the desirability of an action for the self and his/her goals,
come into play, e.g. “I will be going to the gym twice a week because I aspire to be healthy”.
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Moreover, this work shows that inducing a concrete vs. an abstract level of construal, even through
seemingly unrelated tasks, can lead people to place greater emphasis on concrete vs. abstract
considerations respectively, during a decision-making process. The goal-pursuit technique of
Mental Contrasting (Johannessen, Oettingen, & Mayer, 2012; Oettingen et al., 2009) tries to
overcome this issue by having people juxtapose their ideal future state with the obstacles
encountered by the individual in his/her present reality, e.g. “ideally I want to lose weight, but here
is an enticing brownie that constitutes an obstacle to this goal”. This work has shown that doing so
increases people’s goal-pursuit success, albeit in a way that is conditional to their expectations (i.e.
those who expect to achieve their goal are more likely to do so by using this technique). In the
present investigation, we designed cognitive strategies that aimed to highlight the function of each
decision for the self and his/her goals (i.e. to induce a higher-level construal) in order to explore
which ways of doing so – and why - would be more conducive to success, irrespective of people’s
expectations.

Research Outline
In Experiment 1 we laid down the groundwork for testing cognitive reappraisal strategies in
the context of eating behavior by addressing issues related to implicit goal priming and gender. In
Experiments 2 and 3 we moved on to testing explicitly instructed cognitive strategies, both in the
lab, and in a naturalistic setting in the process of pursuing eating behavior and weight-loss goals. In
Experiment 2 we tested the effectiveness of a positively framed, present-focused cognitive strategy
(Self-care Now) vs. a negatively framed, future-focused strategy (Regret Later) on the challenge of
limiting overeating during the Thanksgiving holiday celebration. In Experiment 3 we wanted to
systematically investigate the possibly distinct contributions of time-focus (present vs. future) and
frame-valence (positive vs. negative) of a cognitive strategy in service of self-regulation. Hence, in
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the first experimental session of Experiment 3 we employed a 2 (Present vs. Future focus) x 2
(Positive vs. Negative message framing) design with an additional 5th control (no strategy)
condition, in order test the effectiveness of these four cognitive strategies in helping participants
regulate desire for healthy and unhealthy food in a regulation of craving computer-paradigm. In the
follow-up portion of the same experiment, we assessed the effectiveness of these strategies in
facilitating the pursuit of a weight-loss and healthy eating goal over a period of two weeks, with
highly encouraging weight-loss and eating behavior change findings.
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Setting the Groundwork (Experiment 1)

Establishing a link between cognitive frame and actual eating behavior in the lab; gender
differences, and implications for cognitive strategy testing.
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Introduction
As the first step in our investigation, we wanted to establish a connection between a
cognitive frame (i.e. a way of thinking/interpreting a situation) induced in the lab, and actual eating
behavior. Although a handful of studies have demonstrated that some forms of cognitive
reappraisal (i.e. changing one’s way of thinking) can be effective in reducing people’s self-reported
desire for unhealthy food (Giuliani et al., 2013; Hollmann et al., 2012; Kober, Kross, Mischel,
Hart, & Ochsner, 2010a; Kober, Kross, et al., 2010b; Kober, Mende-Siedlecki, et al., 2010; Siep et
al., 2012; Svaldi, Tuschen-Caffier, Lackner, Zimmermann, & Naumann, 2012), little is known
about whether inducing particular cognitive strategies can actually affect regulation of eating
behavior in, let alone out of, the lab.
Promising research on the interplay between our thoughts and responses to food has begun
to speak to the hypothesis that the way we think about the food we consume can have a profound
effect on our physiological response to consumption. For example, a recent study showed that
participants’ ghrelin level - a hormone associated with appetite (Nakazato et al., 2001) - after
consuming a milkshake was determined, not by the actual nutritional value of the milkshake (i.e.
whether the shake was full-fat or low-fat), but rather, by the participants’ beliefs about whether the
milkshake was full or low-fat. Hence, participants who believed the milkshake to be full-fat had a
steeper decline in ghrelin (i.e. they experienced greater satiety) after consuming the shake,
compared to participants who believed the milkshake to be low-fat (Crum, Corbin, Brownell, &
Salovey, 2011).
In this experiment we wanted to see whether inducing a particular cognitive frame (way of
thinking) about food in the lab to participants who cared about healthy eating, would affect their
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later choice and consumption of healthy and unhealthy food. In particular, we compared a
cognitive frame highlighting the pleasurable experience of consuming the food (i.e. the food’s
taste value) with a cognitive frame highlighting the relationship between consuming the food and a
person’s healthy eating goal (i.e. the food’s health value). According a recent within-subjects
study where participants were making choices between different depicted food options, focusing
attention on the health aspects of food resulted in healthier virtual dietary choices, as compared to
the trials where participants were asked to focus their attention on the taste aspects of food (Hare,
Malmaud, & Rangel, 2011). Importantly, the impact of health cues on behavior correlated with an
increased weighing of healthiness in vmPFC value signals – suggesting that the focusing on the
health aspects of food actually affected the value structure on the basis of which participants made
choices between healthy and unhealthy foods.
Since our experiment was intended to assess the effect of these cognitive frames on actual
eating behavior during a subsequent tasting task in the lab, we induced these frames between
subjects by having participants in each group go through a rating task of food images. Participants
in the Taste condition rated the images for desirability (“How much do you want to eat this right
now?”), while participants in the Health condition rated those same images for healthiness (“How
healthy do you think this is?”). In the tasting task that followed we recorded participants’ choice
and consumption of healthy and unhealthy foods.
Finally, it was important for us to limit as much as possible any demand characteristics that
could affect participants’ eating behavior in the lab, in order to have a stricter test on the effect of
these frames on the regulation of eating behavior. To that end, and in contrast to previous work
outlined above (Hare et al., 2011), we entirely decoupled the frame-induction process from the
choice and consumption process; and, furthermore, we purposefully avoided any language or
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process that would imply the potential use of the health-frame as a regulation strategy. Thus, both
the rating and the tasting tasks were presented to the participants under the pretext of piloting
stimuli for food-related experiments12.
Since we were not explicitly instructing participants to regulate their food intake in the
Health condition, our question became: will this minimally induced focus on health be sufficient to
activate a goal to regulate actual food intake in a subsequent, seemingly unrelated eating context,
as compared to the Taste condition? A secondary question that we posed given the welldocumented gender differences in healthy eating attitudes (Rolls, Fedoroff, & Guthrie, 1991;
Wardle et al., 2004) was: will there be a significant gender difference in this effect?
Priming a healthy eating goal
Self-regulation, in the way that we traditionally conceive it, takes place consciously – for
example, when we decide to employ a relaxation technique in order to relieve stress (e.g. “I will
now take ten slow breaths in order to calm myself down”), or, when we decide to avoid a situation
because we know it will compromise our ability to behave in a goal-directed way (e.g. “I will not
go inside that bakery because, if I do, it will be hard to resist the temptation to purchase a cookie,
which would in turn undermine my weight-loss goal”). However, research on non-conscious goal
pursuit has shown that a goal can be activated outside conscious awareness resulting in goaldirected behavior (Bargh, 1990; Custers & Aarts, 2007; Dijksterhuis & Bargh, 2001; Dijksterhuis,
Chartrand, & Aarts, 2007; Fishbach, Friedman, & Kruglanski, 2003; Papies & Aarts, 2011)

12

Incidentally, this was not merely a cover story, since participants’ between group ratings for the foods’ desirability
and healthiness in this experiment, were used for constructing the stimulus set that was later used in our regulation
paradigm in Experiment 3 and has since been used by other researchers conducting work on regulation of desire for
food.
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Evidence in this line of work come in part from the domain of health-relevant selfregulation (Aarts, 2007), including self-regulation of eating behavior in particular, albeit with
divergent arguments as to the priming effect of appetitive food cues. Some studies suggest that
exposure to appetitive food for people with a chronic motivation to restrain their eating elicits
hedonic thoughts that in turn prime the goal to indulge in the pleasure of consuming food (Papies,
Stroebe, & Aarts, 2007). There are also studies, however, suggesting the contrary; namely that
exposure to palatable foods can prime the overriding goal to regulate food-intake, among
individuals who have this goal (Fishbach et al., 2003).
A method traditionally employed in the emotion regulation research for assessing the
effectiveness of cognitive strategies in the lab, examines ratings of negative or positive affect,
given by the participants after viewing affect-eliciting stimuli (e.g. pictures of averse events, such
as accidents) while employing a particular regulation strategy (e.g. distancing oneself from the
scene by adopting the perspective of a reporter). The affect ratings of trials where participants view
the affect-eliciting stimuli while employing a strategy are compared against their affect ratings
after trials in which they view similar stimuli naturally, i.e. by allowing themselves to immerse
freely in the affect elicited by the picture without employing a regulation strategy (Ochsner &
Gross, 2008; Ochsner, Silvers, & Buhle, 2012). Work on craving has modified this paradigm to
include appetitive food images, where the ratings made by the participants reflect desirability of the
depicted substances (e.g. cigarettes or food), in order to evaluate the comparative merits of
different cognitive strategies for helping people reduce their desire to consume these substances
(Giuliani et al., 2013; Kober, Kross, et al., 2010a, 2010b; Kober, Mende-Siedlecki, et al., 2010).
According to previous research on non-conscious goal priming, a prime can activate a goal
only when such a goal is important for the individual to begin with (Karremans, Stroebe, & Claus,
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2006; Strahan, Spencer, & Zanna, 2002). Since our aim in the later stages of this project was to test
the effectiveness of particular cognitive strategies on people who have a healthy eating goal, and
since we wanted to employ the regulation paradigm described above as one method of testing the
effectiveness of these strategies in the lab (Experiment 3), the question of the potential goal
priming effect of the appetitive food images under different cognitive frames became relevant. If
viewing images of appetitive foods is in itself enough to activate a goal to indulge or to regulate
food consumption, as some research has suggested (Fishbach et al., 2003; Papies et al., 2007), than
this should inform the design of a regulation of craving paradigm that aims to test the effectiveness
of a cognitive strategy via the use of such food cues.
Echoing the finding discussed earlier revealing the pivotal role of the cognitive
representation of an appetitive reward for determining the extent of the voluntary delay of
gratification among children (Moore et al., 1976), we hypothesized that what would determine
whether or not our participants’ healthy eating goal was activated, would not be the exposure to the
food images themselves, but rather, the cognitive frame within which these stimuli were
encountered in our experiment (i.e. Taste vs. Health). Specifically, we hypothesized that for the
participants who encounter the images within a taste-frame (Taste condition), this process would
not prime a goal to regulate choices and consumption of food in a subsequent, seemingly unrelated,
tasting task. On the other hand, we believed that for the group of participants who encounter the
same images within a health-frame (Health condition), this process would indeed result in
activating participants’ healthy eating goal.
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Gender
Attitude towards eating and weight regulation goals is a domain of research with welldocumented gender differences, such that females are more concerned with healthy eating and
weight management in comparison to males (Rolls et al., 1991; Wardle et al., 2004). In this first
experiment, we wanted to see whether such a difference would manifest itself in our college
sample in the context of cognitive frames and for that purpose we ensured we had a genderbalanced sample (which is atypical of eating behavior research given the justified female-bias of
this field).
Our hypothesis, in accordance with previous literature (Serdula et al., 1993; Wardle, Haase,
& Steptoe, 2006; Wardle et al., 2004), was that a goal of healthy eating would be stronger among
females than males in our undergraduate population. Since, according to previous research on nonconscious goal priming, a prime can activate a goal only when such a goal is important for the
individual to begin with (Karremans et al., 2006; Strahan et al., 2002), we arrived at the following
hypothesis: if a cognitive frame of health is indeed able to activate a goal of healthy eating at all,
then food choice and consumption behavior supporting this goal (i.e. healthier eating) should be
exhibited in a subsequent seemingly unrelated context by participants under the healthiness frame;
more strongly so among the female participants in our sample.

Methods
Participants
76 Columbia University undergraduate student participants (38 male) were recruited in
compliance with the human subjects regulations of Columbia University Institutional Review
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Board and were compensated $15 for their participation. The flyer advertizing the study was
designed with the aim of attracting participants with at least some interest in healthy eating since
we wanted this sample to be comparable to the population we were interested in working with
throughout this research project. Thus the study flyer included an image of a food (in some
versions a typically healthy item like a bowl of fruit; in other versions a typically unhealthy item
like a brownie) along with the caption “Is healthy eating important to you?”
Procedure
Overview
This study had a between subjects design, with condition (Taste or Health) as a betweensubjects factor. One group of participants encountered a set of food images within the cognitive
frame of taste (Taste condition), while another group encountered the same images within the
cognitive frame of healthiness (Health condition). This was followed by a tasting task in which
participants’ subsequent choice, enjoyment and consumption of the healthy and unhealthy food
items were measured.
Rating Task Design
The rating task consisted in a computer program designed and performed on E-Prime
software (commercially available by Psychology Software Tools, Inc.). The design of the rating
task was based on the design of a validated emotion and craving regulation paradigm (Giuliani et
al., 2013; Kober, Kross, et al., 2010a, 2010b; Ochsner & Gross, 2004). Participants were randomly
assigned to one of two conditions (Taste or Health) automatically (via an algorithm built-in the
rating task program) ensuring that the experimenters were blind to the conditions. Each condition
involved 126 rating trials of food images.
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Each trial begun with a fixation cross presented for 2s that was followed by an image of a
food that remained on the screen for 6s. After the image disappeared, participants in the Taste
condition were asked to indicate how much they wanted to eat that food, using a continuous scale
anchored at “Not at all” and “A lot”. In the Health condition participants were asked to indicate
how healthy they thought that food was, using a continuous scale anchored at “Extremely
Unhealthy” and “Extremely Healthy”. For both conditions the rating question and scale were
displayed for 3.5s or until the participant made a response. Finally, right before starting and right
after completing the 126 rating trials, participants were asked to indicate their hunger level using a
continuous scale anchored at “Not at all hungry” and “Extremely hungry”. As mentioned earlier,
this task, as well as the tasting task that followed, was introduced under the pretext of piloting
stimuli and materials for future studies.
Stimuli
The images of energy-dense foods were collected from prior research that has used similar
stimuli (Kober, Kross, et al., 2010b) as well as from public online sources. Food images were
selected to depict a variety of foods, both savory and sweet, and were intended to span the full
spectrum of healthiness (from fruit and salads to pastries and fried foods).
Tasting Task Design
Right after participants completed the rating task the experimenter brought into the room a
clear plastic bag containing 8 bars, 4 healthy (high nutritional content, low-fat/sugar content energy
bars) and 4 unhealthy (low nutritional content, high-fat/sugar candy bars), along with a paper rating
sheet containing the names of all 8 bars in an order that was randomized for each participant.
Instructions for the tasting task were presented on the computer and were the same for both
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conditions. Participants were asked to choose 3 out of the 8 bars, taste them and indicate how much
they enjoyed them by writing a number from 1 to 10 next to the name of their chosen bar on the
rating sheet. Upon completion of the tasting task, the experimenter took away all 8 bars and
weighed each of the 3 bars the participant consumed. Finally, participants were debriefed,
compensated, and given any remainders of their 3 chosen bars to take with them.

Results
Food Choice
Confirming our primary hypothesis, although encountering the food images during the
rating task increased participants hunger levels across conditions and gender, the cognitive frame
(Taste vs. Health) was what determined whether female participants spontaneously regulated their
eating behavior during the tasting task. Although this result was predicted by our original
hypothesis, we were somewhat surprised that we did not even see a trend in that direction among
males.
We thus observed a significant main effect of condition on food choice for females (t(36) =
-2.35, p = 0.01) such that females on average chose 72.2% healthy bars in the Health condition (i.e.
between 2/3 and 3/3 healthy bars), as compared to an exact 50%-50% split between healthy and
unhealthy bars in the Taste condition. For males, choice of healthy bars was 52.6% and 56.1% in
the Health and Taste conditions respectively, a non-significant difference in the opposite direction
(Figure 2.1).

40

Choice

% Healthy Choice

100

75

50

Male
Female

25

0
Taste

Health

Figure 1.1: Choice
Percent healthy choice during the tasting task by condition & gender.

Female’s food choice in focus
It is worth looking closer at the distribution of choices among females. After going through
the task of rating foods for how much they would like to eat them (Taste condition), their choice of
healthy and unhealthy bars was perfectly balanced, such that 15% of the women chose to “totally
resist temptation” by eating solely healthy bars (i.e. 3/3 of the chosen bars were health bars) and
another 15% chose to “fully indulge” by choosing solely unhealthy bars. The middle conditions
were also perfectly balanced, with 35% of women choosing mostly healthy bars (i.e. 2/3 of the
chosen bars were health bars), and another %35 choosing mostly unhealthy bars. On the Health
condition however, a striking 0% of women chose to eat only unhealthy bars, whereas 39% of
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women decided to completely fully abstain from unhealthy options by choosing to taste only
healthy bars instead. This resulted in a significant difference between conditions with respect to the
choices of females in these extreme cases (c2(1, N = 13) = 4.55, p = 0.03) (Table 2.1).
Female’s Choices

% of female
participants

Only
Unhealthy

Mostly
Unhealthy

Mostly

Only

Healthy

Healthy

Taste

15

35

35

15

Health

0

22

39

39

Table 1.1: Female’s Choices
% of female participants by condition who chose to taste only or mostly unhealthy
food (i.e. 3/3 and 2/3 unhealthy bars respectively), or mostly or only healthy food
(2/3 and 3/3 healthy bars respectively).

Consumption
Participant’s consumption of healthy food mirrored the pattern of their choice, such that
females in the Health condition not only chose to taste a greater percentage of healthy bars, but
also consumed them accordingly, as reflected in a significant between conditions difference in the
percentage of healthy food consumed out of the total food consumed (74.5% in the Health
condition, vs. 47.1% in the Taste condition, t(36) = -2.95, p < 0.01, Figure 2.2). Since this pattern
was slightly stronger for consumption than for choice, this resulted in a trending gender * condition
interaction (F(1,72) = 2.85, p < 0.1) for consumption of healthy food. This result is reassuring
because it provides evidence that people’s choices in such experimental paradigms say something
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about actual eating behavior. Note, that a participant in our study could, for example, have chosen
to taste 2/3 healthy bars but then indulged by consuming a lot of their one unhealthy bar and a just
a little bit of their two healthy options.

Consumption
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Figure 1.2: Consumption
Healthy food consumed as a percent of the total amount of food consumed during
the tasting task.

Enjoyment
Although condition affected choice and consumption in females but not in males, a
potentially interesting trend emerged from males’ enjoyment ratings as a function of food type
(healthy vs. unhealthy). Overall, both male and female participants rated the unhealthy bars higher
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for enjoyment in comparison to the healthy bars (Mean Unhealthy Enjoyment = 7.7, Mean Healthy
Enjoyment = 6.1, pair-wise comparison among people that chose to eat at least one bar of each
type: t(50)=5.24, p<0.001). However, whereas among females this difference was constant
between the two conditions (Figure 2.3), for males this difference was slightly greater in the Health
condition as compared to the Taste condition resulting in a trending condition * food type
interaction (F(1, 26) = 2.60, p = 0.12, Figure 2.4) among males.
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Figure 1.3: Female’s Enjoyment
Enjoyment ratings by condition and type of food – no food type * enjoyment
interaction.
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Figure 1.4: Male’s Enjoyment
Enjoyment ratings by condition and type of food – trending food type * condition
interaction.

Hunger
Across conditions and gender, participants’ hunger was greater at the end of the rating task
(Hunger Post) in comparison to the beginning (Hunger Pre) (MH pre = 4.45, s.d.H pre = 2.8, MH post =
6.01, s.d.H post = 2.8, t(76) = -5.456, p < 0.001). Although mean hunger at the beginning (Hunger
Pre) was lower for females in the Health condition compared to those in the Taste condition (t(38)
= 2.017, p = 0.051) the condition by gender interaction was not significant (F(1,76) = 1.082, p =
0.30) and the significance of all of the above reported effects on choice and consumption remain
unchanged when controlling for hunger before the task (Hunger Pre).
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Reinforcing our confidence in the conclusion that cognitive frame rather than the hunger
induced by viewing the food images played a role in females’ eating behavior in comparison to
males’, we found that hunger at the end of the rating task (Hunger Post) in the Health condition
was predictive of actual consumption in the tasting task only for males (β = 0.33, t(38) = 2.065, p =
0.046) but not for females (β = 0.11, t(38) = 0.658, p = 0.514, Figure 2.5).
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Figure 1.5: Male’s & Female’s Hunger by Consumption in
Health Condition
Hunger levels as measured right after the rating task, and right before the tasting
task by total amount of food consumed (in grams) by male’s (blue triangles) and
female’s (pink circles) in the Health condition.
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Conclusion
Priming a healthy eating goal
Our results suggest that indeed encountering images of food within a minimal health-frame
(such as the one that was induced by having participants rate the healthiness of the depicted foods)
can activate a healthy eating goal, as manifested by healthier actual dietary choices and
consumption in a subsequent and seemingly unrelated eating context in females.
Aside from its inherent interest in terms of goal priming, this finding has important
implications for testing the effectiveness of cognitive strategies. First, it is reassuring that the mere
encounter of food cues typically involved in regulation paradigms, in the absence of a goal-related
cognitive frame (e.g. mention of the food’s healthiness), does not suffice to activate an eating
regulation goal. On the other hand, given that a cognitive frame as minimal as the one induced by
having participants record their evaluations of the healthiness of the food, did seem to activate an
eating regulation goal (at least among females), researchers designing control conditions for
comparing the effectiveness of cognitive strategies should make an informed choice between, on
the one hand, avoiding practices that could activate such a goal (e.g. having participants’ reflect on
the food’s healthiness), or embracing such practices - a choice that would result in a stricter
comparison condition. Control conditions in Experiments 2 and 3 were designed in accordance
with the latter choice.
Gender
Observing a null effect in males was somewhat surprising to us as we expected at least an
attenuated effect of cognitive frame even among males, since all of our participants were recruited
on the basis of having an interest in healthy eating. Given previous work on non-conscious goal
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priming suggesting that a prime can merely activate a pre-existing goal - rather than induce one
(Karremans et al., 2006; Strahan et al., 2002) - a way to interpret this result is that it is diagnostic of
greater accessibility, or even strength, of this goal among females. Further research, that would
involve detailed assessment of participants’ goal-strength and commitment would be required to
answer this question; but this lies beyond the scope of the present project. For the purposes of this
work, this gender difference led us to the decision to use a female sample for Experiment 2, which
would be the first experiment in testing the effectiveness of cognitive strategies for facilitating
influencing people’s self-regulation of eating behavior outside the lab. In light of the promising
findings of Experiment 2, we returned to a mixed gender sample for Experiment 3; albeit with
predominantly female participation as expected.
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Beyond Regret (Experiment 2)

Exploring the effectiveness of a positive, present-focused conceptualization of the self-regulatory
challenge, in comparison to a classic, negative, future-focused conceptualization of that challenge,
on the behavior of overeating during the Thanksgiving holiday celebration.
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Introduction
This experiment was the first step towards testing explicitly instructed cognitive strategies
for the purpose of enhancing self-regulation in the context of eating behavior outside the lab. The
regulatory challenge we chose to focus on was the temptation to overeat during the Thanksgiving
holiday celebration. Anyone who has ever attended a Thanksgiving dinner in the United States can
attest to the fact that it constitutes an exemplary self-regulation challenge, as it customarily
involves an abundance of food, leading many of us to overeat. Overeating or non-homeostatic
refers to consuming food to an extent that exceeds the body’s nutritional needs (Corwin & Hajnal,
2005); and since hunger is our body’s way of signaling a need for food, overeating often translates
into eating past the point of satiating our hunger. Clearly, overeating once every so often is not
going to affect a person’s health and weight management; however - unsurprisingly - systematic
overeating contributes to obesity (van Strien, Herman, & Verheijden, 2009, 2012).
We chose the Thanksgiving celebration as our first test-ground for cognitive strategy
testing based on the assumption that the challenge to resist overeating posed by abundance of food
during the Thanksgiving dinner would be relevant to a wider proportion of the population; in
comparison to a more targeted weight-loss and healthy eating challenge, for example, that we went
on to explore in Experiment 3.
This experiment aimed to compare the effectiveness of two cognitive strategies (Self-care
Now vs. Regret Later) - against each other, and with reference to a control condition (Goal Only) for dealing with the challenge of overeating during Thanksgiving. The main questions that this
design aimed to address were: 1) is a positively framed present-focused strategy (Self-care Now)
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more effective in helping participants limit overeating during Thanksgiving, in comparison to a
future-focused, negatively framed strategy (Regret Later)? And 2) what can we say about the way
in which these strategies exert their influence?
Self-Care Now vs. Regret Later
One aim of this experiment was to see if a future-focused, negatively framed cognitive
strategy would actually help participants regulate their eating behavior. We designed a strategy
aimed at focusing participants on a future point in time when they would regret having overeaten
(Regret Later). Indicatively, we told participants in this condition: “Indulging in a delicious desert,
or in an extra helping of one of your favorite foods can be very pleasurable in the present moment.
However, there are times when you know that indulging in this pleasure in the present goes against
your future goal of maintaining a healthy diet and weight. Indulging in pleasure in the present by
overeating, will make you regret it and feel bad about yourself later.”
Importantly, this cognitive frame aimed to evoke the classic way in which the science of
psychology (Hagger et al., 2010; Muraven & Baumeister, 2000; Stroebe, Mensink, Aarts, Schut, &
Kruglanski, 2008) and the public (APA, 2012) have predominately conceptualized conscious selfregulation up to this point; as an effortful process to resist the temptation to satisfy a short-term
goal (e.g. to experience the pleasure of eating), in light of its negative effects on conflicting longterm goals (e.g. to manage one’s weight and be healthy).
Regret, reflects people’s wish to have acted otherwise in a particular situation in light of
negative consequences that have resulted from their actual course of action (Sweeny et al., 2010;
Zeelenberg & Pieters, 2007; Zeelenberg, van Dijk, Manstead, & van der Pligt, 1998). It is an
aversive emotional state, that people are motivated to minimize or avoid by making decisions that
will not bring it about (Connolly & Zeelenberg, 2002; van Dijk & Zeelenberg, 2007; Zeelenberg,

51
1999). The health campaigns involving a focus on future negative consequences purportedly aim to
capitalize on that motivation by showing people a future negative state (e.g. being obese), in which
people would regret not having engaged in healthier eating behavior earlier. In accordance with
what we have discussed so far, our hypothesis was that this cognitive strategy involving a negative
future-regret within a “resisting-temptation” framework would not actually help our participants
limit their overeating behavior during Thanksgiving in comparison to the control condition.
But if such a strategy doesn’t work, what would be an effective alternative? In light of the
evidence discussed so far, we hypothesized that a positively framed cognitive strategy might
actually enhance participant’s ability to self-regulate. Specifically, and given the literature on the
potential affect-regulation function of eating (Geliebter & Aversa, 2003), along with the
suggestions that this process might involve negative self-reflections (Heatherton & Baumeister,
1991; Heatherton, Herman, & Polivy, 1992), we decided to explore a strategy that was designed to
facilitate self-regulation by offering a positive experience for the self.
We thus designed a cognitive strategy (Self-Care Now) that aimed to give people the
opportunity to feel good about themselves in the present moment, by appraising goal-directed
behavior (i.e. not overeating) as an act of taking good care of themselves in the present.
Indicatively, participants in this condition were told: “Since you have a goal of maintaining a
healthy diet and weight, refraining from overeating means that you are actively taking care of
yourself right at that moment by choosing to do what is best for you. Taking care of yourself in the
present by refraining to overeat, will make you feel good about yourself right then and there.”
Based on our introductory argument, we hypothesized that relative to a strategy capitalizing in a
future negative feeling state (Regret Later) the Self-Care Now strategy would effectively help
participants limit their overeating at Thanksgiving dinner.
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It should be noted here that the Self-Care Now strategy did not only involve a positive
focus on the self, but also a focus in the present as opposed to the future. The reason for this was
that we wanted to encourage participants to derive satisfaction from the self-regulatory process
itself, and stir them away from the classic “I-am-fighting-against-my-real-impulses”, resistancementality. Additional support for our hypothesis, in addition to what was already discussed, is
research evidence suggesting that process vs. outcome-focus has been found to relate to greater
dieting success in overweight women (Freund & Hennecke, 2012). The design of Experiment 3
intended to decouple the potentially distinct effects of time-focus and frame-valence in cognitive
strategies.

Methods
Participants
52 Columbia and Barnard female undergraduate students (BMIM = 24.2, s.d. 3.8 – AgeM =
19.4, s.d. = 1.9) were recruited in compliance with the human subjects regulations of Columbia
University Institutional Review Board, and participated in this experiment in exchange for either
course credit (Barnard College Psychology participant pool) or $15 dollars (participants recruited
via flyers). In both cases the experiment was advertised as a study about overeating during
Thanksgiving and called for participants interested in limiting overeating.
Screening
Before coming into the lab, participants completed a screening questionnaire online. Only
participants whose reported weight and height indicated a BMI (Body Mass Index13) >= 20, who
13

The body mass index (BMI) is a measure for human body shape based on an individual's weight and height. It is
calculated by dividing the individual's weight by the square of their height. Medical categories of body shape are
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did not have a diagnosis or history of eating disorders, and who were interested in limiting
overeating over Thanksgiving were allowed to participate in this experiment. Two participants of
whom the actual BMI (when measured in the lab) was found to be slightly lower than 20 (19.4 and
19.5) were still run in the experiment and included in the analysis without significantly affecting
the results.
Procedure
Overview
The experiment had 3 conditions (Self-care Now, Regret Later, & Control), and involved 2
in-lab experimental sessions (Pre and Post-Thanksgiving). The Pre-Thanksgiving session took
place sometime during the two days leading up to the Thanksgiving University holiday, while the
Post-Thanksgiving session took place during the two days following the end of the break.
Pre-Thanksgiving Session
Participants came into the lab for the first experimental session during the two days
preceding the Thanksgiving university holiday break and were assigned to one of three conditions
(Self-care Now, Regret Later, and Control). Participants were assigned to conditions semirandomly, based on their BMI, in order to ensure comparable BMI averages between conditions.
As part of their informed consent all participants read a passage highlighting the importance of
meeting one’s daily nutritional needs. The passage also provided a definition of overeating as
eating past the point of meeting these needs. As examples of overeating we described consuming

based on individuals’ BMI score. The general BMI categories are as follows: Underweight (below 18.5), Normal
weight (18.5 – 24.99), Overweight (25.0 – 30.0), Obese (above 30). As an example, in order to have an intuitive
sense of what a BMI score means, a person with a 5’7’’ height, would have to weigh 128lbs to have a BMI of 20,
160lbs to have a BMI of 25, and 192lbs to have a BMI of 30.
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any kind of food past the point of feeling full, as well as consuming foods or drinks particularly
high in fat and/or sugar content.
Participants went on to read the condition-specific instructions, conceptualizing the act of
refraining from overeating as 1) an act of taking care of themselves right now, that would make
them feel good about themselves in the present moment (Self-care Now), or 2) an act of resisting
an indulgence that they would later regret, ending up feeling bad about themselves (Regret Later).
In the 3rd condition (Control) participants were asked to do their best to resist the temptation to
overeat.
In all three conditions participants were asked to copy on a blank card a sentence that
summarized their condition-specific instruction, and were told that they could use this card to
remind themselves of their instruction over the break. The technique of using written reminders for
cognitive strategies is typically used in Cognitive Behavior Therapy (Beck, 2011). Moreover, for
the two cognitive strategies (Self-care Now and Regret Later) these reminder sentences were
formed as implementation intentions. As explained earlier, implementation intentions (or
“if…then” statements) have been used effectively for planning and implementing a particular
behavior (“then…”), in response to a specific trigger-situation (“if such and such happens….”)
(Gollwitzer, 1999).
Although implementation intentions have so far been used to help render desirable
behaviors automatic (e.g. “If it is 6 o’ clock on a Thursday, then I will put on my trainers and go
for a run in the park”), in this context we tried to use them in order to help participants access
cognitive strategies in the relevant moments. For example, participants in the Self-Care Now
strategy condition wrote: “If I am tempted to overeat, then I will remind myself that taking care of
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myself right now makes me feel good about myself right now”. Participants in the control
condition also wrote down a sentence declaring solely their intention: “I will do my best to resist
the temptation to overeat”.
It should be noted, that, although it was implicit in all conditions that the participants’ goal
would be to limit overeating over Thanksgiving, the control condition was the only one that
directly instructed participants to refrain from overeating. In contrast, the cognitive strategy
instructions merely introduced two distinct cognitive appraisals of the self-regulatory challenge,
namely, taking care of oneself in order to feel good now (Self-care Now) vs. resisting indulging in
temptation in order to avoid feeling bad later (Regret Later). At the end of this session, we
measured participants’ weight and height.
Post-Thanksgiving Session
Participants came into the lab for their second session during the two days following the
Thanksgiving break. They went through a series of questionnaires on the computer assessing their
eating patterns during the break, and during the Thanksgiving Day dinner in particular which was
the focal event of this self-regulation challenge. Additionally, they answered a number of
individual differences questionnaires of interest, including ones assessing their attitudes towards
eating and dieting. Finally we measured participants’ weight, compensated and debriefed them.
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Results
Reported Eating
Thanksgiving Dinner
Since the focus of this experiment was the challenge to refrain from overeating in the face
of the overabundance of food that is inherent to the traditional Thanksgiving celebration, we
collected participants’ reports on how much they ate this Thanksgiving dinner as compared to
previous Thanksgiving dinners they had attended. If participants did not attend Thanksgiving
dinner (or an equivalent big/celebratory dinner on that day) they had the option of indicating so,
and thus one such participant was excluded from this analysis. As hypothesized, participants in the
Self-care Now condition reported eating significantly less during the Thanksgiving dinner
compared to participants in the Regret Later condition (t(32) = -1.893, p = 0.03). Interestingly, the
Control condition hovered in between the two cognitive strategy conditions, without being
significantly different form either one of them; a pattern that kept coming up throughout our
analyses (Figure 2.1).
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Thanksgiving Dinner
4

Eating

3

2

1
Self-care Now

Regret Later

Control

Figure 2.1: Thanksgiving Dinner
Self-reported eating compared to previous years’ Thanksgiving dinners by
condition. Answers on a scale of 1 – 5 (1 = much less than usual, 2 = a little less
than usual, 3 = as usual, 4 = a little more than usual, 5 = much more than usual).

Dessert
Apart from food consumption in general, we were particularly interested in consumption of
dessert, since consumption of high sugar/fat dessert is one of the easiest ways to exceed one’s daily
caloric needs and thus a particularly problematic food in the context of weight-management and
healthy eating. This time we asked the question for the Thanksgiving holiday break overall in order
to get a meaningful answer quantifiable in desert servings over the break. In support of our general
hypothesis, participants in the Self-care Now condition reported consuming a significantly lower
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number of servings of dessert over the break, in comparison to participants in the Regret Later
condition (t(32) = -2.450, p = 0.01). As in the case of the results concerning eating at Thanksgiving
dinner, so in the case of overall dessert consumption, the Control condition fell right in between the
two cognitive strategy means, this time trending towards being significantly different from the
Self-care condition (t(34) = -1.234, p = 0.11) (Figure 2.2).

Dessert
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Servings

5
4
3
2
1
Self-care Now

Regret Later

Control

Figure 2.2: Dessert
Average of total number of dessert servings throughout the break by condition.

Weight
Although the four days between the pre and the post-Thanksgiving lab sessions was not a
sufficient amount of time to expect a meaningful shift in weight, in addition to the fact that weight-
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control was not an explicit goal for participants in this study, we were still interested to see whether
an effect was present in the weight data that would corroborate the eating reports. Indeed, only in
the Self-care Now condition we observed a lower weight average at the post-Thanksgiving session
in comparison to pre-Thanksgiving, resulting in an average -0.3% weight loss in the Self-care Now
condition, compared to 0.0% in both the Regret Later, and the Control conditions (Figure 2.3).
Expectedly, this effect was not significant, but it was encouraging for the potential success of this
“beyond-resistance”, positive mental framework for weight-management. In Experiment 3, we
went on to map out the territory of this framework with respect to the time-focus and framevalence of a cognitive strategy.

Weight Change
0.4

% Weight Change

0.2
0
-0.2
-0.4
-0.6
-0.8
Figure 2.3: % Weight Change
% Weight/BMI change between pre and post-Thanksgiving measured in the lab.
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Dieting
As explained earlier, our rationale for comparing the Self-Care Now conceptualization
against the Regret Later one, was based on the conviction that the former motivates by offering a
clear opportunity for a positive experience of the self in the present moment without evoking a
punitive, resistance mentality, while the latter aims to draw motivational power from the threat of a
negative experience of the self in the future that will result if a person “indulges in temptation”
(Regret). We thus hypothesized that the Regret Later strategy would be more likely to prompt
people to engage in compensatory behaviors following self-control failure, namely dieting. To find
evidence in this direction we looked at participants dieting status during and after the Thanksgiving
break.
Dieting, a compensatory measure against weight gain or perceived overeating, has been
shown to be a questionable means for achieving sustainable weight-management. From a
physiological standpoint, research suggests that only a small percentage of people who diet are
able to maintain the short-term effects of dieting on their body weight long-term (Jeffery et al.,
2000; Mann et al., 2007; Powell, Calvin, & Calvin, 2007), and that dieting can have detrimental
physiological effects that can in turn exacerbate weight management problems in the long run
(Field et al., 2003; Miller & Jacob, 2001). Moreover, work on the experience of the dieter suggests
that dieters may experience a sense of deprivation and an intense preoccupation with food (Polivy,
1996); have more frequent food cravings (Massey & Hill, 2012); are vulnerable to dis-inhibition
(Heatherton, Herman, Polivy, King, & Mcgree, 1988); and are likely to endure a number of other
negative self-relevant consequences (Espinoza & Martinez, 2001; Heatherton et al., 1992;
Heatherton, Mahamedi, Striepe, Field, & Keel, 1997; Heatherton & Vohs, 1998). Furthermore,
increases in dieting in conjuncture with negative affect have also been shown to mediate the
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contribution of body dissatisfaction as a risk factor for the development of eating-related pathology
(Stice & Shaw, 2002). Finally, a recent longitudinal study on young adults reported that female
participants who dieted to lose or maintain weight during adolescence made larger relative weight
gains later in life (Field et al., 2007). This evidence is not meant to diminish the positive effects of
modest food restrictions for individuals who need to lose weight (Wadden et al., 2004), it is
however meant to highlight the fact that people’s current concept of dieting might not be an
effective means for sustainable weight-loss. This constitutes further evidence, that the examination
of the particular cognitive framework within which an individual engages in dietary modifications
- that the present researched is devoted to - becomes all the more pertinent.
Our main hypothesis in the context of dieting behavior in our experiment was that
participants in the Regret Later condition would be more likely to engage in dieting after the break
in comparison to those in the Self-care Now condition. This would provide support for our
hypothesis that the Regret Later strategy evokes a resistance-based punitive mentality, as opposed
to the Self-Care Now strategy that we did not expect to result in dieting as a compensatory
mechanism. Evidence that the resistance-based way of thinking about self-regulation that the
Regret Later strategy meant to evoke, is more representative of how people are traditionally used to
thinking about self-regulation, would emerge if the post-Thanksgiving dieting rates in the Control
condition were similar to those at the Regret Later condition, and higher than those at the Self-Care
Now condition.
As expected, only a small percentage of participants in each condition reported being on a
diet during the break (Self-care Now: 6.3%, Regret Later: 11.8%, Control 0.0%, a non-significant
difference between conditions: c2(2, N = 52) = 2.294, p = 0.32). Post-Thanksgiving however, while
the exact same people remained on a diet in the Self-care Now condition (6.3%), the respective

62
percentage jumped to 47.1% and 31.6% for the Regret Later and Control conditions respectively,
resulting in a significant difference between conditions (c2(2, N = 52) = 6.797, p = 0.03), Figure
2.4. This result rests primarily on the significant difference between the Self-Care Now and the
Regret Later condition (c2(1, N = 33) = 6.920, p = 0.01), and, to some degree, on the difference
between the Self-Care Now and the Control condition (c2(1, N = 35) = 3.483, p = 0.06); the Regret
Later and Control conditions were not significantly different from each other (c2(1, N = 36) =
0.905, p = 0.34).
Dieting
Self-Care Now

Regret Later

Control

During Thanksgiving Break

6%

100%

88%

94%

6%
94%

12%

53%
47%

68%

32%

After the Thanksgiving Break
Figure 2.4: Dieting
Top row: Dieting rates by condition during the Thanksgiving break; bottom row:
Dieting rates by condition after the break.
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Conclusion
This experiment provided promising initial evidence suggesting that a non-punitive,
present-focused, positively framed cognitive strategy (Self-care Now) can aid people’s ability to
regulate their eating behavior as shown by the results on reported food and dessert consumption
during the Thanksgiving holiday in comparison to a punitive, future-focused, negatively framed
strategy (Regret Later). Although the mean differences in our dependant variables of interest (e.g.
eating during Thanksgiving dinner, or dessert servings over the break) between the Regret Later
and the Control conditions were non-significant, their direction was by enlarge in favor of the
Control condition. The difference between the Self-care Now condition, and the other two
conditions, with regards to participants’ Post-Thanksgiving dieting status – aside from being a
further marker of the effectiveness of the Self-Care Now strategy – in part also confirms our
hypothesis that the Self-care Now conceptualization exerts its influence without evoking a punitive
mentality that often leads to a dieting pattern; a promising finding given the questionable
effectiveness and psychological effects that such pattern might entail.
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Cognitive Strategies for Healthier Eating and Weight-Loss (Experiment 3)

A systematic exploration of the importance of time-focus (i.e. focusing on a present vs. a future
goal), and frame-valence (i.e. framing a strategy in terms of achieving or not achieving a desirable
goal) for determining the effectiveness of cognitive strategies in a regulation task in the lab, but
more importantly, for helping participants succeed in losing weight and engaging in healthier
eating habits over a two-week period.
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Introduction
Our aim in Experiment 3 was to engage in a systematic exploration of cognitive strategies
that are conducive to success in weight-management and eating behavior change goals. In light of
prior work suggesting that shame and threat-based techniques could be, not just ineffective, but
also harmful (R. Puhl et al., 2012), and encouraged by the results of Experiment 2 for the
effectiveness of a non-punitive, positively-framed cognitive strategy, we decided to focus our
attention on cognitive strategies that involve a positive representation of the goal. To map out the
territory of such strategies and begin to understand what makes them effective, we designed an
experiment that aimed to decouple the effects of time-focus (i.e. focusing on the present vs. the
future) and valence-frame (i.e. framing a message as in terms of approaching the positive, vs.
framing it in terms of avoiding the negative).
To address these issues we designed an experiment that would test the effectiveness of
certain cognitive strategies on three counts: 1) Can people use this strategy in order to regulate
their desire to consume depicted food in a computer-based craving regulation task in the lab? 2) Do
people achieve actual weight-loss over a two-week follow-up period as a result of using this
strategy? And 3) is this strategy at the same time helping people foster healthier eating habits?
Apart from catering to our primary goal, which was to assess the relative effectiveness of
particular cognitive strategies and speak to the mechanism via which they work, this design also
offered a unique opportunity to examine the link (if any) between an individual’s performance in a
computer-based craving regulation task in the lab, and actual eating behavior. More specifically,
we asked two secondary questions in this vein: First, is an individual’s ability to use a particular
strategy for regulating their desire for depicted food during a computer-based regulation task (in
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other words, the individual’s performance in the task) diagnostic of that person’s pre-tested eating
habits and attitudes? And, second, and perhaps more important for intervention purposes, is the
extent to which an individual succeeds in regulating their craving by using a specific cognitive
strategy in this task, predictive, of the extent to which this strategy will help that particular
individual succeed in their weight-loss and eating behavior change goals?
Cognitive Strategies in Focus
Based on what we have discussed so far, we predicted that if a strategy focuses on a future
goal, then a positive frame (i.e. “If I make a healthy choice now then, I will reach my goal in the
future”) would be more conducive to success in comparison to a negative frame (i.e. “If I don’t
make a healthy choice now then, I won’t reach my goal in the future”). This prediction is based on
the hypothesis that the reason that future-focused, negatively framed strategies don’t work (or
don’t work sustainably) is that that the negative future outcome is both unpleasant - which makes
people want to avoid it (Sweeny et al., 2010) – and, it is in the future – which makes it likely to be
discounted at the time of decision (Berns, Laibson, & Loewenstein, 2007); but how about a
cognitive strategy that is focused on the present?
In experiment 2 we saw that a strategy that highlighted the meaning of self-regulation
success in the present moment (Self-Care Now) was indeed effective for helping people limit their
overeating over the Thanksgiving holiday, in comparison to a strategy that highlighted the meaning
of self-regulation failure in the future (Regret Later). In order to see if a present-focused strategy
might work in the context of weight-loss and of healthy eating goals, as well as, to be able to assess
the distinct roles time-focus and frame-valence might play in determining its effectiveness we
designed two present-focused cognitive strategies. In the Step Closer Now condition, self-
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regulation was positively framed, i.e. “If I make the healthy choice, then I am moving a step closer
to my weight-loss goal right now”; while in the Step Away Now condition, it was negatively
framed, i.e. “If I make the unhealthy choice, then I am moving a step away from my weight-loss
goal right now”.
In this case we had two alternative predictions for the results. One possibility that we
expected was that, although, as we hypothesized earlier, a positive frame would be essential for
making a future-focused strategy work, in the present-focused strategies either framing could be
effective for aiding weight-loss and eating behavior change relative to control. This outcome would
be consistent with the fact that both an immediate “punishment” (moving a step away) and an
immediate “reward” (moving a step closer) can motivate people to avoid the former and approach
the latter. However, since avoiding immediate punishment has in some cases been shown to have a
greater deterring power (possibly also the reason why our laws impose us penalties for wrongdoing
as opposed to credits for good deeds), in conjunction with the fact that the foods that are the most
problematic for weight-management are also the foods on which the Step Away Now strategy is
most intuitively applied - “If I eat this brownie right now, I am moving a step away from my goal”
- another possible result would show that the present-focused, negatively framed (Step Away Now)
strategy would be more effective than the present-focused, positively framed (Step Closer Now)
strategy. Note, that although the former strategy has a negative frame, the goal is still presented in
positive terms, thus avoiding taking a step away from a good thing right now can still make a
person feel good in the present moment.
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Methods
Participants
82 Columbia University participants (16 male, BMIM = 25.4, s.d. 4.0, AgeM = 21.7, s.d. 3.5)
have been recruited so far in compliance with the human subjects regulations of Columbia
University Institutional Review Board and were compensated $15 for their participation. Their
eligibility for participation was determined via an online screening questionnaire. For participation
in the experiment we invited candidates who wanted to lose weight and become better at regulating
their eating, while also meeting the following criteria: age between 18 and 35 years; BMI>=20; no
history of eating disorders (either diagnosed or suspected); no food allergies; not currently being
supervised by a nutrition professional; not pregnant.
Procedure
Overview
The experimental procedure consisted in an online questionnaire (Pre-Questionnaire); a
first in-lab session, involving a regulation task in the computer and follow-up instructions (Lab
Session 1); and a follow-up in-lab session 2 weeks after the first session (Lab Session 2).
Pre-Questionnaire
Eligible participants began the experimental procedure by filling out the Pre-Questionnaire
online, at least one day before coming into the lab for the first experimental session. The PreQuestionnaire consisted of a battery of measures, aiming to assess participants on a number of
individual differences measures relevant to weight-management and eating attitudes, such as the
Dutch Eating Behavior Questionnaire (Vanstrien, Frijters, Bergers, & Defares, 1986), the Three
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Factor Eating Questionnaire (Stunkard & Messick, 1985), the Perceived Self-Regulatory Success
in Dieting Scale (Meule, Papies, & Kubler, 2012), and the Diet Self-Efficacy Scale (Stich,
Knauper, & Tint, 2009). Finally we asked participants to report on specific eating habits in order to
get a baseline level assessment against which to measure change over the two-week course of the
experiment.
Lab Session 1
Regulation Task
We assigned participants to five conditions (four cognitive strategy conditions, and a nostrategy, control condition) semi-randomly in order to ensure comparable BMI averages, as well as
balanced distribution of males and females among groups. We used a regulation of craving task on
the computer in order to test the effectiveness of the cognitive strategies for helping people regulate
their desire for food. This task was a computer program designed and performed on E-Prime
software (commercially available by Psychology Software Tools, Inc.). The design of our
regulation task was based on a paradigm used in previous research for testing the effectiveness of
cognitive strategies in reducing craving for unhealthy food and cigarettes (Giuliani et al., 2013;
Kober, Kross, et al., 2010a, 2010b) A crucial difference of this design, in comparison to the
previous regulation of craving work, was that apart from aiming to test reduction of craving for
unhealthy food, it also allowed for the possibility of increased craving for healthy food. Our
rationale for including the effect of a strategy on craving for healthy food as part of assessing the
overall effectiveness of a strategy was that both down-regulation of the desire for unhealthy foods
(“bad craving”), and up-regulation of the desire for healthy foods (“good craving”) - within reason,
since excessive consumption of any food has a negative impact on weight-management - are
desirable effects for a strategy aiming at sustainably supporting healthy eating.
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Our regulation task had a 5 x 2 x 2 design (Condition x Instruction x Food type).
Participants first went through the instructions describing the nature of the task and introducing
them to the cognitive strategy according to their condition. The task trials were structured as
follows: Each trial begun with a fixation cross that was displayed in the center of the screen for
2.5s. Then participants saw an instruction cue (Strategy Cue or Tasting Now) for 3.5s. The strategy
cue differed between the 4 cognitive strategy conditions to reflect the condition-specific strategy,
hence the strategy cues were: 1) Moving Closer to Goal Now, 2) Moving Away from Goal Now,
3) Will Reach Goal in the Future, 4) Won’t Reach Goal in the Future. In the 5th (control) condition,
participants only saw the Tasting Now cue. Then, a picture of either a healthy or an unhealthy food
appeared on the screen for 7s (see stimuli section below). After the image disappeared, participants
were asked to indicate how much they wanted to eat that food, using a continuous scale anchored
at “Not at all” and “A lot”. This rating screen was displayed for 3.5s or until the participant made a
response. The task consisted of 60 such trials. Before starting the main task, participants went
through two practice blocks; the first block consisted of 4 self-paced trials, while the second
consisted of 4 trials that were identical in both structure and timing to the actual task trials.
Weight-Loss and Healthy Eating Follow-Up
Having gone through the regulation of craving task practicing one out of the four cognitive
strategies or no strategy (Control), participants in the four strategy conditions were asked to
implement this strategy in their daily lives for the following two weeks. For example participants
in the Moving Closer to Goal Now condition were told:
“In some trials of this task you have been asked to focus on the fact that: eating a
particular food now (if it is healthy) or not eating a particular food now (if it is
unhealthy) means that you are moving a step closer to your weight-loss goal right
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now. For the next two weeks, we ask that you try to use this way of thinking when
you face food-related decisions in your daily life - for example when you choose
between different food options, or when you are offered a particular food. For
healthy foods remind yourself: If I eat this now, I am moving a step closer to my
goal right now. For unhealthy foods remind yourself: If I don’t eat this now, I am
moving a step closer to my goal right now.”
Participants in the control condition were asked to pay attention to their food-related decisions over
the following two weeks. Participants in all conditions were told that they would be given a short
eating guide at the end of that day’s session in order to help them with their weight-loss goal.
Post-task questionnaire & Weight-loss Goal
Right after the rating task, participants went through a questionnaire assessing their current
desire for food (State version of the Food Cravings Questionnaire - (Cepeda-Benito, Gleaves,
Williams, & Erath, 2000)), as well as their self-esteem in that moment (State Self-esteem Scale (Heatherton & Polivy, 1991)). They were then asked to set a realistic weight-loss goal for the
following two weeks, by selecting a target weight-loss amount ranging from 1lb to 5lbs in 1/2lb
increments. Following that we assessed their commitment to that goal (5-item Goal Commitment
Scale - (Klein, Wesson, Hollenbeck, Wright, & DeShon, 2001)). Finally, we asked participants to
indicate the level of their expected success with respect to their weight-loss goal, as well as with
respect to regulating their eating over the following two weeks. Each of these questions was
answered using a 1 to 10 scale, anchored at 1: Not successful at all, and 10: Totally successful.
Weight, Height & Eating Guide
Finally, we measured participants’ weight and height, handed them the eating guide in
paper format, and scheduled their appointment for the same day and time in two weeks. The eating
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guide consisted of healthy eating tips that we composed by synthesizing information publicly
available at the United States Department of Agriculture website (USDA, 2013). These tips
included: engaging in portion control; increasing consumption of fruits and vegetables, whole
grains, lean protein, low-fat dairy, and water; and limiting consumption of high-fat, high-sugar
foods like junk food, alcohol and sugary drinks, rich sauces, and desserts.
Lab Session 2
Post-Questionnaire & Weight
Participants returned to the lab two weeks later for the second session. They went through
the Post-Questionnaire, which was identical to the Pre-Questionnaire in order to capture
differences in the dimensions of interest as described above. Finally, we measured participants’
weight, compensated and debriefed them.

Results
Regulation
Focusing first on the regulation of the desire to eat the unhealthy food, results showed an
overall main effect of instruction (Strategy vs. Taste, F(1,62) = 146.0, p < 0.001) among the four
strategy conditions, stemming from significant reductions of craving for the unhealthy foods under
the strategy instruction in each one of the four conditions (Figure 3.1). In other words, all strategies
were effective in reducing participants’ craving for the unhealthy foods to a similar degree.
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Figure 3.1: Regulation of Unhealthy Food
Average desire to consume unhealthy food by condition and instruction (Strategy
vs. Taste).

Although avoiding unhealthy, energy-dense foods is the most efficient path to loosing
weight, sustaining a healthy weight and eating pattern also involves making positive choices to
consume healthy foods. We were thus interested to assess the effect of these strategies on the
desire to consume healthy foods. Here we saw an interesting pattern (Figure 3.2). The Step Away
Now condition showed a small, yet significant effect of instruction on the craving for healthy food,
such that participants decreased their desire to consume the healthy food under the strategy
instruction (t(17) = 2.175, p = 0.04). In all other strategy conditions mean craving for healthy food
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under strategy was slightly, but not significantly higher than their mean craving for healthy food
under the taste instruction. This overall pattern was reflected in a significant interaction between
condition and instruction (F(3.62) = 2.78, p = 0.049).
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Figure 3.2: Regulation of Healthy Food
Average desire to consume healthy food by condition and instruction (Strategy vs.
Taste) for the four strategy conditions.

Looking at each strategy’s effect on the desire for healthy and unhealthy food combined
paints a more informative picture of the overall effect of each strategy (Figure 3.3). A repeated
measures ANOVA on the % change in desire to consume unhealthy and healthy foods, with time
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(now vs. later) and frame valence (positive vs. negative) as between subjects factors reveals a
significant food type (healthy vs. unhealthy) * time (now vs. later) * valence (positive vs. negative)
interaction (F(3,62) = 4.54, p = 0.04); a result resting primarily on the distinct pattern of lower
desire for both unhealthy and healthy food observed in the Step Away Now condition.
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Figure 3.3: Regulation of Unhealthy & Healthy Food

Average % change in the desire to consume unhealthy (in orange) and healthy (in
green) food between strategy instruction and Taste, by condition.

Although the initial look at the effect of strategy on down-regulation of unhealthy food did
not imply a qualitative difference between the cognitive strategies, adding the dimension of the
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effect of strategy on healthy food does, in a way that can potentially illuminate our understanding
of how each strategy affects actual behavior if that turns out to be the case.
Given that the goal in question is weight-loss, the distinct effect of the Step Away Now
condition in reducing desire for healthy food – in addition to reducing desire for unhealthy food as
every condition did - is not surprising. Indeed, a simplistic, but arguably unhealthy, way someone
could think about weight-loss, is to conceive of consumption of any kind of food, whether healthy
or unhealthy, as moving her away from that goal; a mindset observed in individuals suffering from
anorexia nervosa (Attia, 2010). Therefore, a - not so optimistic - way to interpret this result would
be to conclude that the Step Away Now strategy, in virtue of being in a sense the least
discriminatory of the four strategies with regards to healthy and unhealthy foods by decreasing
desire for both, would possibly promote weight-loss, but not necessarily via healthier eating.
However, as alluded to earlier, eating too much of any kind of food (even when the food is
generally considered healthy) could also be an obstacle to successful weight management. Thus,
another - more optimistic - possibility is that this drop for both types of food that we observed in
the Step Away Now condition actually reflects the effectiveness of that condition in reducing
desire for food across the board but in good proportion (i.e. much more so for the unhealthy than
for the healthy food) hence leading to better portion-control, but without necessarily impeding
healthier eating. Thankfully, we do not need to rely on our optimistic or pessimistic nature for
selecting one of these interpretations, since we will return to address these questions after
discussing the actual relative effectiveness of the strategies for weight loss and healthy eating over
the two-week follow up period involved in this experiment.
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Weight-Loss
We were delighted to see that, in accordance with our hypotheses, two of the strategies, the
positively framed, future-focused one (Will Reach Later), and the negatively framed, presentfocused one (Step Away Now) resulted in weight loss to a significantly greater degree in
comparison to control (independent t-tests on the difference of the weight differences between
conditions: t(27) = -2.17, p = 0.04, for Will Reach Later vs. Control; and t(28) = -2.15, p = 0.04,
for Step Away Now vs. Control; Figure 3.4). Furthermore, as expected, the negatively framed
future-focused strategy (Won’t Reach Later) did not differ from control (t(28) = -0.79, p = 0.4);
and, somewhat surprisingly, neither did the positively framed present-focus strategy (Step Closer
Now). An ANOVA on percent weight-loss, with time-focus (now vs. later) and frame-valence
(positive vs. negative) as fixed factors confirmed a - marginally significant -time-focus * framevalence interaction (F(1,63) = 3.67, p = 0.061) for weight-loss.
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Figure 3.4: % Weight-Loss
Average decreases in percent weight by condition.

The percent weight change graph (Figure 3.4) is indeed the most accurate depiction of change for it
accounts for inherent differences in people’s height; however, since conditions were matched for
BMI, we are also presenting the raw weight change graph that offers a complementary, perhaps
more intuitive, visual (Figure 3.5).
This result constitutes strong evidence in support of the hypothesis that, when it comes to
consideration of future consequences in the context of regulating eating behavior, a positive focus
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on the good outcomes that will eventually result from effective self-regulation is indeed conducive
to weight-loss; whereas, a negative focus on the failure to attain these good outcomes is not.
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Figure 3.5: Raw Weight-Loss
Average decreases in weight by condition.

Healthy Eating Habits
As promising as the weight-loss finding is in the two strategies that bring it about, it is also
important for the value and long-term sustainability of any weight-loss strategy to examine
whether it also has an effect on fostering healthier eating habits. As we discussed earlier, starving
oneself for two weeks would indeed be the most efficient way to reduce body weight (over those
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two weeks), so a weight-loss result would be incomplete without evidence for actual health eating
behavior change. We thus turn our attention to the healthy eating habits measured before the first
lab session as well as at the end of the two-week follow up session. As a reminder, these healthy
habits were the ones included in the healthy eating guide we gave to the participants at the end of
the first lab session. Scale reliability for this 8-item healthy eating index was estimated at a level of
α = 0.73.
Indeed, the pattern of healthy eating habits change is practically an inverted reflection of
the pattern of weight-loss success (Figure 3.6). Similar to weight-loss, an ANOVA on percent
healthy eating habits change among the four strategy conditions with time-focus (now vs. later)
and frame-valence (positive vs. negative) as fixed factors revealed a significant time-focus *
valence-frame interaction (F(1,50) = 6.62, p = 0.01) illustrating one more time the effectiveness of
a positive frame with regards to future outcomes and a negative frame with regards to present
outcomes. Indeed, only the Step Away Now and the Will Reach Later conditions reached
significance levels for increase in healthy eating habits within the two-week follow up as revealed
by the paired t-tests on each condition’s before and after scores (Step Away Now: t(14) = -3.89, p
< 0.01, Will Reach Later: t(13) = -2.63, p < 0.02).
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Figure 3.6: Healthy Eating Habits Change
Average percent increases in healthy eating habits by condition (aggregate
measure containing the scores of participants’ adherence to the eight healthy
eating habits; these were measured before and after the two-week period of the
experiment, and comprised the Healthy Eating guide that the participants received
at the first in-lab session.) Note: We are using percent score differences on
adherence to these habits, rather than raw score differences in order to account for
any inherent differences between conditions in healthy eating habits at the
beginning of the study (even though these initial differences where not significant
as confirmed by a one way ANOVA on healthy eating habits at time 1 F(4,63) =
1.90, p = 0.12)
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Recall, that, according to the analysis regulation task, the Step Away Now condition had a
distinct effect in comparison to all other strategy conditions in that, not only did it reduce desire for
consuming unhealthy food, but also, significantly reduced desire for consuming healthy food,
albeit to a much lesser extent. The question we posed then was whether this strategy would have an
effect on weight-loss by selectively decreasing negative eating habits (such as junk food
consumption) without necessarily increasing - or even by even also decreasing - positive eating
habits (such as consumption of fruits and vegetables).
This concern was appeased by looking at the effect of condition on eating habits change
broken down into reduction of unhealthy habits (i.e. eating less junk food, dessert, alcohol &
sugary drinks), and increase of healthy habits (i.e. eating more fruits & vegetables, whole grains,
lean protein, and low-fat dairy). There we saw that, both of the conditions that resulted in
significant weight-loss (Step Away Now and Will Reach Later), also resulted in both an increase
of healthy and a decrease of unhealthy eating habits, (Figure 3.7).
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Figure 3.7: Eating Habits Change by Habit Type
Average change in raw scores for the adherence to healthy eating habits by
condition, broken down by habit framing, i.e. decreasing an unhealthy behavior
(e.g. eating less junk food), or increasing a healthy one (e.g. eating more fruits &
vegetables).

In addition, to answer our question of whether the Step Away Now condition would result
in greater portion control, we looked at the impact of condition on portion control. Here again we
found the significant time-focus * frame-valence interaction we have been observing so far
denoting the combined effectiveness of negative-frame and present-focus, as well as, for positive
frame and future-focus on improving portion control (F(3,50) = 4.31, p = 0.04, Figure 3.8). An
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independent t-test assessing the difference between the two conditions on the percent score
differences over the two-week follow-up showed that the two conditions affected portion control to
an equivalent degree (t(27) = -0.532, p = 0.60). It should be noted, however, that the Step Away
Now condition did so more reliably than the Will Reach Later condition as denoted by the smaller
variance in the former.
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Figure 3.8: Portion Control
Average percent change in reported portion control over the two-week follow up
period by condition (conditions of interest highlighted in purple).
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Zooming even closer on other particular healthy eating habits is worthwhile for
illuminating our understanding of the potentially different mechanisms via which these cognitive
strategies affect behavior. For example, our hypothesis for why a present-focused strategy would
be effective when presented in a negative frame is that it is specifically tailored to target the
unhealthy, problematic, foods. While the future-focused strategy also highlights the need to avoid
such foods, the present-focused links directly to the specific unhealthy food that a person
encounters in a particular situation, as opposed to the general consumption of such foods projected
in the future. In other words, the present-focused negative frame makes the cost immune to
temporal discounting as people can no longer use an excuse like “I will eat this now but it doesn’t
mean that I will eat it all the time…”. In the Step Away Now condition, every single instance of an
unhealthy choice is in itself a step away from the goal, thus a cost to be endured in the present
rather than the future.
To find evidence in support of this hypothesis for the mechanism of the Step Away Now
strategy we turned our attention to the most problematic eating habit that we assessed, namely the
consumption of junk food. Evidence supporting our hypothesis would show a selective effect of
that condition on that particular eating habit. Indeed we observed a selective and impressive 38%
average drop in reported consumption of junk food by participants in the Step Away Now
condition (t(28) = -2.91, p < 0.01, compared to control, Figure 3.9) while no effect was observed
on any of the other conditions.
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Figure 3.9: Junk Food
Average percent change in reported junk food consumption over the two-week
follow up period by condition.

The fact that the future-focused, but still negatively framed, Won’t Reach Later strategy did
not show this effect at all (and even had a non-significant mean difference in the opposite
direction) provides further evidence that a negative frame of this sort has no beneficial effect if it
refers to a future cost that one can push out of their mind.
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Diagnostic Value of the Regulation Task
According to the secondary aim of this design, we wanted to know if people’s performance
in the regulation task would be diagnostic of their behavior; in particular, of their eating habits
before the start of the experiment. This analysis revealed an interesting pattern. While downregulation of unhealthy food in the task was not in the least predicted by healthy eating habits
(r(64) = -0.08, p = 0.54) (Figure 3.10), up-regulation of healthy food was (r(64) = 0.26, p = 0.04)
(Figure 3.11). In other words, participants’ healthy eating habits - as assessed before the
experimental procedure - predicted the extent to which they increased their craving for healthy
food under the strategy instruction (vs. the taste instruction), but not the extent to which they
reduced their craving for unhealthy food.
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Figure 3.10: Healthy Eating Habits by Regulation of Unhealthy
Food
Healthy eating index score (i.e. aggregate measure of adherence to each of the 8
eating habits with unhealthy habits reversed coded) by successful regulation of
craving for unhealthy food (note: regulation of craving for the unhealthy food is
calculated as the percentage decrease in craving for the unhealthy food under the
Strategy instruction as compared to the craving for the unhealthy food under the
Taste instruction. To demarcate down-regulation – which is the desirable kind of
regulation of craving in the case of unhealthy food – we multiplied these
percentages by -1. Thus, higher values in the y-axis denote greater success in
down-regulating one’s craving for the unhealthy food when using the cognitive
strategy.
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Figure 3.11: Healthy Eating Habits by Regulation of Healthy
Food

Healthy eating habits index score, as measured online before the first
experimental session, by up-regulation of craving for healthy food (note: in this
case also, higher values on the y-axis denote successful regulation, only in this
case the desirable kind of regulation is in fact up-regulation, i.e. the percent
increase in craving for the healthy food under the Strategy instruction compared
to the craving for healthy food under the Taste instruction). Hence, healthier
eating habits as assessed before the experiment, predicted greater increase of
desire for healthy food when employing the strategy in the regulation task in the
lab.

As discussed already, research on regulating desire for food so far has only looked at the
down-regulation of craving for unhealthy food. The present result shows that up-regulation of
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healthy food in the regulation task was diagnostic of participants’ healthy eating habits, while
down-regulation of unhealthy food was not. This speaks to our hypothesis that looking at the effect
of strategies on up-regulation of “good craving”, i.e. craving for healthy foods, is at least as
important as looking at the effect on down-regulation of “bad craving”, i.e. craving for unhealthy
food. This result does not undermine the importance of down-regulation of craving for unhealthy
food; we believe that the absence of a correlation for unhealthy food is due to the fact that the
effect of the strategies is much stronger on the down-regulation for unhealthy food thus
overpowering individual differences in down-regulation of craving for unhealthy foods.
Predictive Value of the Regulation Task
Another reason for including the computer regulation of craving task in this experiment –
aside from its immediate purpose of assessing people’s ability to regulate their desire for food in
the lab – was to use it as a training session through which people would learn the cognitive strategy
that we would then ask them to implement in their life for the following two weeks. But does the
extent to which a person succeeds to do so in the regulation task session predict anything about the
extent to which they will benefit from this strategy during actual pursuit of their weight-loss and
healthy eating goal over the two-week follow-up period?
To our delight, we found that that a person’s performance on the regulation task in the lab
(i.e. their ability to regulate their desire for food by employing the cognitive strategies in the task)
across the two conditions correlated with the change in their healthy eating habits over the twoweek period, controlling for their healthy eating habits before the experiment (r(24) = 0.59, p <
0.01, Figure 3.12). Looking at each condition separately we found a trending correlation in Step
Away Now (r(11) = 0.52, p = 0.07) and a stronger, significant correlation in the Will Reach Later
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(r(10) = 0.77, p < 0.01) condition.14 In other words, the more an individual was able to use the
strategy to down-regulate desire for unhealthy food in the lab task, the healthier their eating habits
became at the end of the two-weeks, controlling for their eating habits before being trained on a
cognitive strategy.
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Figure 3.12: Regulation of Unhealthy Food by Healthy Eating
Habits Change
Successful down-regulation of unhealthy food in the lab regulation of craving
task, by percent change in the healthy eating habits index score, as measured in
the lab after the two-week follow-up period. Hence, the more successful people
14

Please note, that since data collection for the follow-up is still underway, the number of people in each condition that
have completed the follow up is still relatively low for drawing firm conclusions from individual correlations within
the conditions. However, since the present correlations are quite strong we are confident that they indeed reveal a
real relationship between the variables.
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were down-regulating their desire for the unhealthy food in the lab, the healthier
their eating habits became over the following two weeks.

Since both of the other cognitive strategies produced regulation of reported craving in the
lab, but did not produce significant weight-loss or change in eating habits we did not necessarily
expect to find a correlation between performance in the regulation task and later weight-loss and
behavior change. What we found was a weaker and not yet significant relationship in the same
direction (r(24) = 0.28, p = 0.16).
A promising implication of this result, is that a regulation paradigm like this one could be
used to predict whether the extent to which particular strategy would help a specific individual
improve their eating habits. After further research and refinement, such a method could be used in
the creation of a battery of regulation tasks that would include blocks of different strategies, in
order to help determine which strategy might be an effective intervention for individual people on
the basis of their performance on the task.
Finally, we wanted to see if regulation in the lab task had any predictive value for weight
change. Expectedly, since all strategies were effective in helping people down-regulate their desire
for unhealthy food in the lab, but only two of those strategies resulted in significant weight-loss, no
correlation between down-regulation of unhealthy food in the lab and weight-loss was observed
across strategy conditions; but even when we limited our pool to the two effective conditions (Step
Away Now and Will Reach Later), we did not find any such effect. Since, as we just saw,
regulation in the lab has some predictive power in terms of healthy eating habits change, and since
sustainable healthy eating habits are a prerequisite for weight management in the long run, we still
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believe that a correlation between regulation and weight-change could emerge over a longer period
of time and further research could explore that possibility.

Conclusion
This experiment shed light from a number of different angles on the question of cognitive
strategy use for self-regulation and behavior change in the domain healthy eating and weight-loss.
First of all, we showed that two particular cognitive strategies, namely, the positively-framed,
future focused (Will Reach Late) strategy and the negatively-framed, present focused (Step Away
Now) strategy, were significantly more effective than the control condition in helping people lose
weight over a two-week period. At the same time, these strategies were also effective in helping
participants improve their eating habits over that period. The fact that this design was symmetrical
in terms of time and valence - i.e. it included all four quadrants of the time-focus (now vs. later) *
frame-valence (positive vs. negative) matrix in addition to a control, no-strategy condition - made
it possible to address questions about the “active ingredients” and the interaction thereof that made
each of these two strategies successful.
In particular, we confirmed our hypothesis that a focus on future consequences can indeed
be effective when it highlights the positive future state of reaching the goal in question; but not
when it focuses on the negative future state of not reaching that goal. This result shows that the
temporal distance between the time of decision and the anticipated long-term outcome is not in
itself sufficient to promote or undermine the motivational power of focusing on the future
outcome. Rather, the cognitive lens through which one is looking at the future seems to be most
important in that regard; with the positive focus being the winning one in this comparison.
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Conversely, we observed that a negative frame interacted with the present focus in a way
that resulted in the motivational power of a cognitive strategy, namely the strategy that portrayed
the act of consuming unhealthy food as moving a step away from one’s goal in the moment (Step
Away Now). Further analysis confirmed our hypothesis that this strategy was indeed more readily
applied to the most problematic “unhealthy” foods (as we observed in the case of junk food). The
fact that the future-focused negatively framed strategy (Won’t Reach Later) was not effective
speaks to the motivating power of avoiding an immediate “cost” (that of taking a step away from
one’s goal); such motivational power of a negative outcome seems to almost vanish when we can
use temporal distance as a buffer in order to defend ourselves against contemplating that future
cost.
Finally, by including the regulation of craving task in our design at the beginning of the
experiment made it possible to begin exploring potentially intriguing links between people’s
performance on this task and actual “real world” behavior. We saw that the extent to which an
individual’s participant’s use of the strategy resulted in up-regulation of healthy food was a marker
for that individual’s healthy eating habits in life. This result speaks both to the diagnostic power of
such a task, and also, to a hypothesis that what makes some people better than others in adhering to
healthy eating habits might be that they have the cognitive flexibility to “learn how to enjoy”
things that are good for them, as this is indicated by the upward shift in their craving scores for
healthy food under the strategy instruction compared to the taste instruction.
Perhaps more intriguingly, we saw that the individuals’ ability to use the strategy for downregulating their desire for unhealthy food in the lab was on average predictive of the extent to
which people succeeded in engaging in healthier eating habits over the following two weeks. A
promising implication of this result, is that a regulation paradigm like this one could be used as a
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tool for predicting the extent to which a particular cognitive strategy would end up helping specific
individuals to improve their eating habits. Further research could explore and refine a battery of
regulation tasks for this purpose that would include blocks of different cognitive strategies, and
using participant’s performance in each of these blocks for identifying the best candidate strategies
for designing an intervention for that individual.
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Summary & Discussion
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This investigation aimed to address the question: which cognitive strategies are effective in
aiding an individual engage in successful self-regulation in the domain of eating behavior and why?
This question was addressed in particular with regards to the pursuit of healthy eating goals and
weight-management. In Experiment 1 we saw that even a minimally induced cognitive focus on a
food’s appetizing or health-promoting characteristics can suffice to determine whether a goal to
regulate eating behavior will be activated among female participants. This result speaks to the
hypothesis that a cognitive frame induction, even as minimal as the one involved in this
experiment, has the power to affect actual eating behavior - in the absence of any explicit
instructions to actively regulate that behavior. In Experiment 2 we moved on to testing explicit
cognitive strategies for regulating the behavior of overeating over the Thanksgiving holiday
celebration, and found that a strategy that conceptualized refraining from overeating as a positive
act of self-care in the present was more effective in helping participants regulate their overeating,
in comparison to a more classic strategy of “resistance to temptation” that highlighted the conflict
between present gratification and future regret. Finally, in Experiment 3 we engaged in a
systematic exploration of the cognitive strategy landscape via a design that allowed us to elucidate
the particular contributions and interactions of the distinct elements involved in making certain
cognitive strategies successful and others not. In particular, we varied the time-focus (i.e. focusing
on the present vs. the future) and the frame-valence (framing the decision as one of attaining or of
failing to attain a particular goal) of these strategies. What we found was that, when it came to
contemplating the future, a positive-frame (i.e. one that highlighted the positive state of achieving a
future goal) was effective in helping people reduce their weight and improve their eating habits
over the two weeks of the experiment. The reverse was the case for the present-focused strategies,
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in which case a negative-frame (i.e. one highlighting the opportunity to avoid an immediate
negative outcome) showed greater effectiveness for helping participants achieve their goals.
Naturally, people do not want to think about negative outcomes or engage in negative
emotional states; in fact when they want to do so, we label their behavior maladaptive (or even
abnormal) and try to treat it. When negative outcomes are placed far in the future, temporal
distance can serve as an effective buffer against them, allowing us to shield ourselves while
making decisions in the present; especially if we fear that not doing so might have demanded from
us that we act against our present desires. The work presented in this thesis reveals that
considering future outcomes can indeed act as a powerful motivator for self-regulation if it is done
within the appropriate cognitive frame; namely, if future outcomes are presented in a positive light,
thus making the experience of thinking about them a pleasant one in the present moment.
Inversely, however, when a negative state to be avoided is attached to the time of decision (like it
is in the cognitive strategy that appraises a goal-stifling action as a step away from one’s goal), this
can also result in goal-directed behavior, presumably fueled by the motivation to avoid this
impending negative state; after all, actively avoiding an immediate negative state is also a way of
maintaining one’s present positive affect. Further research is needed to shed more light on the
potentially distinct mechanisms that make these two strategies effective, and additional research is
required to demonstrate the sustained effectiveness of these strategies over a longer period of time.
Apart from the straightforward application of the current work in the domain of weight-loss
and healthy eating goals, these findings could also have important implications for people who
engage in overeating for the purpose of regulating their affect. Since people who engage in this
behavior do so as a means of coping, any intervention that targets maladaptive eating needs to
ensure that these individuals receive sufficient support and training in order to learn how to employ
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alternative, adaptive coping mechanisms in the place of overeating. A cognitive strategy for selfregulation that offers people an opportunity to feel good in the moment (e.g. I am taking care of
myself by eating healthy portions) might be a valuable component of such interventions.
Furthermore, the research presented in this thesis provides some evidence that we can
indeed find effective alternatives to the, arguably ineffective, negative-future-focused, threat or
shame-inducing approach that has so far been widely employed by policy makers in order to
motivate self-regulation in the domain of eating behavior, and that has been associated with
harmful, stigmatizing effects for individuals struggling with weight-management. Seeing that
interventions capitalizing on a positive self-experience - such as focusing on self-care (Experiment
2) or on the positive outcomes associated with achieving one’s health goals (Experiment 3) - can
indeed succeed in bringing about desired behavior change in the domain of healthy eating and
weight-loss, should at least prompt researchers and policy makers who still endorse the negative,
future-focused approach to consider investing in alternative strategies like the ones explored in this
work.
Finally, returning to that Friday evening walk from work to the restaurant, what can you
say to your hungry and exhausted self in order to make it more likely that you will succeed in
regulating your behavior in the face of the delicious lasagna entrée? Based on our findings,
focusing on the fact that indulging in your favorite dish means that you will regret it later, has little
chance of helping you in that moment. However, telling your self something along the following
lines is more likely to bring about the desirable effect: “Especially in this moment that I feel
hungry and exhausted I deserve nothing less than taking the best possible care of myself by making
a healthy choice. Consistently doing so will lead me to reach my healthy eating and weight-loss
goal; but, if I order the lasagna entrée now, I will be taking a step away from my desired reality”._
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