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Hidden Persuaders: Environmental Contributors to Obesity
Brian Wansink

Everyone — every single one of us — eats the amount we eat partially because of what is around

—~
—
~

research, nutrition education, and consumer welfare (2. 3). This review aims to explain what
cating(and why they do so.

[h1] The Missing Environment

‘When we examine how much one eats, there are two common levels of analysis: a macro-level and a

el

on it.

N
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We will use the term “eating environment” to refer to the ambient factors that are independent of

food, such as atmosphere, the effort of obtaining food, the time of day, the social interactions that occur,

and the distractions that may be taking place (5-8) (See Figure 6-1).—

environment where the food is eaten (eating environment) or presented (food environment).
identified and listed by some scholars (12), other authors have focused on identifying the domain of their
influence, such as the kitchenscape, tablescape, platescape, and foodscape (13). Perhaps a richer way to

[Insert Figure 6-2 (environmental influences)]

(Although the environmental factors outlined in Figure 6-2 will be discussed individually, it is
important to realize that they operate simultaneously._
experience over the holidays (14. 15). For most, this weight gain is a combined result of both the cating.
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“clean our plate (6).” While this may!describe why many people eat what they are served, it does not
explain why they do so or why they may over-serve themselves to begin with. Figure 6-2 suggests two
reasons why portion size may have a ubiquitous, almost automatic influence on how much we eat: First,

(h2] Environmental Cues Bias Consumption Norms
a5 to how much food anindividual can eat (161, and one can oftn “make room for more” (17, For this
anywhere rom §ounces to 10GuAGes of st for diries

Akey part of Figure 6-2 is the role of consumption norms (18). For many individuals,
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normal.

suggesting that it is more appropriate to eat more food than smaller plates or smaller packages would
relatively automatic and may often occur outside of conscious awareness (19). This is what makes these

An overview of studies in Table 6-1 indicates that,—it,_
unwilling to acknowledge that they could be influenced by anything as seemingly harmless as the size of
‘maintained that they were not influenced the size of package or plate they were given (20).

[Insert Table 6-1 (field study participants deny the influence of interventions)]

[h2] We Underestimate the Calories in Large Portions

(The second key part of Figure -2 is the role of EOUSUMPHOMMMONIONNG: Not surprisingly. a
major determinant of how much people eat is often whether they deliberately monitor or even pay
attention to how much they eat (21, 22).When people pay close attention to what they eat, they tend to

becaus it can bias orconfuse stimates of how much one haseaten o how ol one s b actvely
making decsions sboutstating or stopping an ating pisode.

In lieu of monitoring how much they are eating, people can use cues or rules of thumb (such as.
6-6
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‘bowls that were refilled through concealed tubing that ran through the table and into the bottom of the
‘bowls. People cating from these “bottomless™ bowls consumed 73% more soup than those eating from
‘normal bowls, but estimated that they ate only 4.8 kcalories more (23).

Our ability to monitor or estimate how many calories we eat becomes increasingly less accurate
s portion size increases. It used to be believed that obese people had a greater tendency to underestimate
the calories in their meals than people of normal weight (24). This was even believed to be a contributing
cause of their obesity (25). Recent studiesfhave instead shown that this apparent effect is due to the size of
{the meals (the calorie content), ot the size of people)(26). All people of all sizes — even registered
nurses and dieticians — are equally inaccurate in their estimations of calories from large portions (27).

Ih1) Are We Aware ofthe Consumption Norms that Have Led U o Overeat?

Peoplecan often “make room for more” (28) and be iflucned by consumption norms around
hem (see Figare 6-2) posibly because determining how much o eat ordrnk is a mundane and reatvely
Towinvalvement behavio that i a nuisance t continually monitor (29). Many scemingly isolated

As with normatve benchmarks inother stuations,benchmarks when cting may ofin be
eality, a urmber of diferent studies have shown that thetypical person makes between 200 and 300
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foodsrelated decsions a day (20). Moreover,this appears 0 vary by BMI. Those who are obese (BMI
>30) make the most ecisions,but estimate themselves as making the fewest sce Figure 6-3).

[Insert Figure 6-3 (number of daily decisions)]

because they reactagainst i, This phenomenon can best be observed in the context of controlled field
studis conducted in natral environments (2)
“The basi organizing framerwork for such sudics i that both the food environment and th cating

When a craving for one of our favorite foods sets in, we often find it difficult to resist that

femptaion. Food consumption can oftn be elated tothe perceived tase o cravings associated with

foods (32 33), and such cravings can differ across gender and age groups (34),
_ people don’t gorge exclusively on the

tastiest, most appealing foods (35). Indeed,_

6-8
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[n2] Salient Food Promotes Salient Hunger

Food has powerful effects on our visual and olfactory senses, and the mere presence of food can
prompt unplanned consumption even when we aren’t hungry (36, 37).—
_46% more were consumed from the clear candy dishes than

and can stimulate salivation (44, 45). which is correlated with greater consumption (46). Recent
‘physiological evidence suggests that the visibility of a tempting food can enhance actual hunger by
increasing the release of dopamine, a neurotransmitter associated with pleasure and reward (47). The.
effect of these cues can be particularly strong with unrestrained eaters (48).

Although the sight and smell of a food may be the most prominent reminders of its presence,
salience can also be prompted by internal stimuli, like memories or other psychological connections (49).
One food-recall study even suggested that eating episodes associated with fifernally“gencrated salience
may ultimately lead to(greater consumptionithan those associated with EXISHAllySEERCIACAISAIICHCE (50).
_ the idea being that those who hadn’t eaten soup in a long time would be
internally prompted to consume more. (Fhose who increased the salience of soup in this way tended fo
condition)(51).

6-9
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[h2] Structure and Perceived Variety Can Drive Consumption
-(52). The trend of greater consumption as prompted by a greater variety of a food (53, 54)-
(found across a wide range of ages (55) and across sexes (56, 57).
of an assortment also can increase consumption (11). In one study they gave people an assortment of 300
chocolate-covered M&M candies that were presented in either seven or ten different colors. Although the
candies were identical in taste, people who had each been given a bowl with ten different colors ate 43%

-Interestingly, 10 colors is 43% more colors than 7. In another study, participants were offered two

different assortments of six flavors of jelly beans, one arranged by color and the other mixed together.

‘Those offered the disorganized assortment rated the assortment as having more variety, and they ate 69%
‘more jellybeans (22 vs. 13) than those offered the organized assortment (11).

Thus, simply changing the arrangement of a food (such as the organization, duplication, and

symmetry) without an actual increase in variety can increase consumption._

immediate food environments are malleable and can be adjusted and designed to better control intake (see
Table 6-2).

[Insert Table 6-2 (changing environment changes consumption) about here]

[h2] The Size of Packages and Portions Suggest Consumption Norms.
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increased over the past 30 years (8. 59). While this is a trend in much of the developed world, it is
particularly true in the United States and may help explain the greater obesity rate in the U.S (4, 60. 61).
‘more food-centric country (62).

The implications that this trend has for consumption are myriad, as it well-known_
‘a package can increase consumption (63). as can the size of portion servings in kitchens (64. 65) and in
(restaurants)(66). Interestingly, package and portion size have also been shown to increaselconsumption of
e laEgessq oS O SRISIAEGES OIHBREO) incividuals provided large-sized container
ate 38% more despite its stale quality (11). An important program of child development research by Birch
‘and Fisher has shown that portion size first begins to influence children between 3 and 5 years of age (6.
67). Because of its developmental indications, the_
(principle (68). However, either of these psychological driver theories explains why large packages also
studies where even the smaller portions were too large to eat in one sitting (63. 69). In both situations,

A more likely explanation of why large packages and portions increase consumption may be
‘because they suggest larger consumption norms (recall Figure 6-2). These norms implicitly suggest what
might be construed as a“normmal” or “appropriate” amount o consame, Even if one does notclean s
plate or finish the contents of a package, the amount of the food presented gives onc liberty to consume
‘past the point where he might have stopped with a smaller, but still unconstrained, supply.
1h2] Stockpiled Food is Quickly Consumed

The presence of large stockpiles of food products at home (such as multi-unit packages purchased

6-11
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those contained in

singular or smaller packages.-are—by their very nature visually conspicuous,
they are often stored in salient locations until they are depleted to more manageable levels (70). Because

more studies have demonstrated that_

(h2] Serving Containers that are Wide or Large Create Consumption lusions
N 7254 0T arSOR S AIGHENAGRER compriscd of foods dished out rom SEVIREESAEH
Spoons (73). Consider drinking glasses and th vertcal-horizontal illusion.
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‘wide glasses than into tall, natrow glasses that held the same volume (77). These teenagers believed,
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‘poured 26% more than when pouring into tall, narrow (highball) glasses) (77). Experience or confidence in

one’s estimations (the bartenders had both) cannot supersede the fundamental susceptibility to the

vertical-horizontal illusion.

||
~
~—

(78). If a person intending to cut back on consumption decides to eat half a bowl of cereal, he had better
pay attention to the size of the bowl. “Half a bowl” only gains meaning when it is put into the context of
the serving bowl being used, whose size acts as a perceptual cue influencing how much is served and
consumed. Even if these perceptual cues are inaccurate, they offer cognitive shortcuts that can allow

better serving behaviors with minimal cognitive effort.

The effect of spoon size on the amount taken appears to be similar.—
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_us to begin eating and finally decide to stop?—
‘maintain a consumption diary and to indicate what caused them to begin andlstop eating (80). Aside from

(81). Others stopped eating

_discussed-
[h2] Atmospherics Influence Eating Duration

Atmospherics refer to ambient characteristics — such as temperature, lighting, odor, and noise —
that characterize the immediate eating environment.|Consider the direct physiological influence that
tend o consume more during periods of prolonged cold
_during periods 0_(83). This is so because the brain sends signals to
the body to eat or drink something in order to either raise body temperature or lower it. People eat more.
‘prolonged cold temperatures precisely because the body needs more energy to warm itselfland maintain
its core temperature (84). In prolonged hot temperatures, the body needs more liquid to cool and maintain

—(85), so the brain sends signals for the consumption of more liquids.
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atmosphericsare thought o influence consumption volume parly because, when favorabie,they provide
a more comfortable environment for consumption, increasing the time dedicated to eating (see Figure 6-
4).
[Insert Figure 6-4 (atmospherics influence consumption volume) About Here]|

[h3] Lighting (Dimmed or soft lighting appears to influence consumption in two different ways:
(86),_engenders relaxation and encourages the
unplanned consumption of a/dessert or an extra drink (37, 88). Because people are less inhibited and less
(would (89).

[h3] Odor.|Odor can influence food consumption through taste enhancement orfsuppression (90,
91). Unpleasant ambient odors are likely to shorten a meal and suppress food consumption. Yet the.
it, sensory-specific satiety can oceur within a reasonably short period of time (92). This suggests that
-foul odors can have a depressing effect on consumption, favorable odors_

[h3] Noise and the Sound of Music. Soft music generally contributes to a slower rate of eating, a
longer meal duration, and a higher consumption of both food and drinks)(93). The more pleasing or
soothing the music, the more one tends to relax and let go of inhibitions (94).—
ambient noise) is loud, fast, or discomforting, people tend to spend less time in a restaurant (95). In some
‘without taking time to monitor the extent to which they are full (96. 97). Although more controlled field
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[n2] Increased Effort Decreases Consumption

Effort i reated t the ease, access, o convenience with which a food can be consumed and s
one of the strongest influcnces on consumption (73, 98). The effort it takes to obtain food often reveals
food preferences and predicts consumption volume (99)._
ice cream when the lid of an ice cream cooler was left open instead of closed (100). that they consumed
‘more milk when the milk machine was closer to the dining arca (101). and that they imbibed more water
‘when a water pitcher was sitting on their table than when it was further away (102).

‘Scores of studies have investigated effort and animal feeding (such as pressing bars for food
‘pellets), but surprisingly few have been conducted with people (938). Notable exceptions showed that

the shells were already removed (3 9),-

o hE aons eSS oS (103), T S ofrec G R s el e SOt

chocolate a day then when they had o stand up and walk two metes for themn (104), These resuls help
R o, S )

reason i because these smalle packages provide discrete stopping points for consumption (7).
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[h2] Socializing Influences Meal Duration and Consumption Norms

It is clear(that the presence of other people influences not only consumption content, but also
consumption volume (see Figure 6-5). Eating with unfamiliar people can suppress food intake in
situations where self-monitoring and self-awareness are high, such as during job interviews or first dates
(106-108). Eating with familiar people, however, can stretch meal times well beyond the duration of the
same meal consumed alone (109). As meals are made more relaxing, enjoyable, and slow-paced by the
presence of familiar and friendly people, consumption volume increases. These relaxing and enjoyable
meals can reduce one’s ability or motivation to monitor how much is consumed.

[Insert Figure 6-5 (social interactions influence consumption) About Here]

In other cases, simply observing the eating behavior of another person — such as a role model
(110), parent, friend, or stranger (111) — can provide a consumption norm that can also influence how
much the observer eats. Studies have shown that individuals will alter the amount of cookies they eat
(112) and the amount of water they drink (102) depending on how much others are consuming (113).
These effects can be dramatic: De Castro has shown that meals eaten with one other person were 33%
larger than those eaten alone (114), and increases of 47%, 58%, 69% 70%, 72%, and 96% have been
associated with the presence of two, three, four, five, six, and seven or more people, respectively (115).
Obese individuals can be particularly susceptible to these external social cues (116).
[h2] Distractions Can Initiate, Obscure, and Extend Consumption

Distractions such as reading or watching television can increase consumption by initiating,
obscuring, or extending consumption. They can/initiate script-related food consumption, A “script” is a
cognitive construct we use to define our behavior within a certain context. With script-related food
consumption, we engage in feeding behavior we perceive as appropriate based upon cues in our present
context — whether or not one of these “cues” involves hunger is up to the individual. Using situational
context cues in lieu of hunger to regulate feeding behavior can obscure one’s ability to monitor

consumption and can extend the duration of a meal.
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simply because a television program was over or because they had finished reading a magazine (80). Just
(as the completion of a television show or magazine article can lead one {0 terminate consumption, @

- Part of this distraction-induced over-consumption can be related to longer meals, but another

important aspect is that these distractions tend to reduce one’s ability to monitor consumption volume.

han thoss who ate theis lunch in silsnce (117). Distractions such astelevision, eading, movies, and
ignored (29, 118). Similarty. another study showed that the key correlat of how much popeorn people ate
ina Chicago movie theatre was whether they reported paying more attention to the movie or to how much
they ate (119, The more atention they paid to the movie, the more popeorn they atc.

These distractions can not only divert attention to the outside environment, they can also trigger

subconscious, internal cues that initiate consumption — consumption scripts that lead people to associate

the distraction with food. These———
_ or cookies during a favorite television program — may act like Pavlov’s bell,
signaling salivation. That is, eating in these situations might be related more to habit than to hunger.
Both children (120, 121) and adults(122-124) tend 10 snack more when watching elevison, and
_ Indeed, people in a two-week panel study were

asked to indicate how hungry they were each time they ate a meal or snack. People who ate meals or
snacks while watching television reported themselves as being less hungry than those who ate when they
were not watching television (106).

Even if they are not physically hungry, simply thinking it is time to have a meal or a snack is

enoughto cause some people to <at (31, 125, RSz SHOWed HhatiRESIA pAiEnS Who Were ol Ewas
dinner time ate a second complete meal only 100 30 minutes afer having caten apror meal (1261,
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consumption (130). Obesity, however, may represent/an even more fundamental connection between
(distractions than are non-obese people (131). In'a media-rich, food-rich environment, the consumption
awareness o_suffers, and overeating often ensues._
.indeed_than individuals of normal weight, then it follows that they will tend to
consume more in a given distracting situation,_the lure o_

[h1] Conelusions

shift towards explaining_and not

just observing it.

?\
s

effect on us at all. Although we make over 200
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food-related decisions a day more than we think we do. many of these are “automatic™ food choices
wherein we unconsciously eat without considering what or how much food we select and consume (131).
“This process is consistent with other psychological work that shows that peaple tend to have flaved sel-
assessments, leading to an unmerited overconfidence (131). With food intake decisions, overconfidence
_-consumption and weight gain.

An important new area for environment and behavior research would be the examination of-

We areat a point ofidevelopment herein much ofthe incremenal improvement in our e span
— and especialy in our quality oflfe — i likelyto come more from behavioral changes i our lfestyle
thanfrom nev medica reatoments. WHEH i Goimes 0 Gontbuting 10 e 1ife i nd Gualty oF e e

_ Whether we can reasonably expect this to have an important effect on the

prevalence of obesity remains to be seen. If marketers do not play a leading beneficial role, we are left
with trying to educate individuals to control their choices, an approach that has not been effective thus far.
Since most food choices are made without awareness or monitoring of the factors that influence them,

approaches that do not rely on such awareness and monitoring are needed.
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Sticky Note
A few sentences have been duplicated verbatim between the two chapters, but moved up or down a couple of paragraphs.  That is the case, for example, with the three sentences starting with "People are often surprised" here.


Table 6-1.

‘Sampleand Contextof | (nterventionand Findings | “How much did you eatcompared o | “In this study, you were in a group that was given [a
Study ‘what is typical for you?” larger container]. Those people in your group ate an
average of 20-50% more than the others. Why do you
think you might have eaten more?”*
Less  About More | Chi- “T “I was “The Other Chi-
‘the Same (Square | @ida’®  hungry” (intervention) Square*
‘eat influenced
more” me”
40 MBA studentsata | Those serving themselves | 23%  57%  20% | 106 | 63%  31% 3% 3% | 228
Super Bowl partyina | Chex Mix from 4-liter bowls (p<.001)
‘bar in Champaign, IL | (n=19) served 53% more than
(Wansink & Cheney | those serving from 2-liter
2005) bowls
98 adults preparinga | Those given half-full 32-0z | 18%  73% 9% 704 | T1% 27% 4% 8% 67.8
spaghetti dinner for two | boxes of spaghetti (n=51) (p<.001)
in Hanover, NH prepared 29% more than those
(Wansink 1996) given full 16-0z boxes.”
161 afternoon Those given 240-g buckets 9%  @5%  ©% | 1288 | A5% 71% 5% 3% | 1520
‘moviegoers in a (n=82) ate 53% more than (p<.001)
‘Chicago suburb those given 120-g buckets.
(Wansink & Park 2001)
158 evening (Even when given stale, 14- | 14%  78% 8% | (1416 | {12% 9% 2% % | 1794
‘moviegoers in day-old popcorn, those given (p<.001)
Feasterville, PA 240-g popcorn buckets (n=40)
(Wansink & Kim 2005) | ate 34% more than those given
120-g buckets of the same
[popcorn
Average across all studies 9%  13% 8% | 33126 & 2% 31% 2% 15% | 204
(Weighted by the number of subjects per study) 77 (p<.001)
(p<.001)
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Table 6-2.

Changing Our Environment Changes Our Consumption

(Adopted from Wansink 2004) ()

How Environmental Factors
Influence Consumption

How Environmental Changes Can Help Reduce Consumption

The Eating Environment

Eating Atmospherics:
Atmospherics Influence
Eating Duration

By having bread plates and entrees removed prior to completion, one cat
finish eating and still socially remain at the table.

While soft music and candlelight can improve one’s enjoyment of a mea
they have calorie intake consequences, and they can be enjoyed in lieu o
dessert.

Eating Effort: Increased Effort
Decreases Consumption

Repackaging foods in smaller containers increases subsequent opening e
and gives a person pause to reconsider.

Tempting foods that are stored in less convenient locations (such as in th
basement or in a top cupboard) can be “too much trouble” to obtain and
unnecessarily consume.

Leaving serving bowls and platters off the dinner table will decrease the
amount consumed.

Eating with Others: Socializing
Influences Meal Duration
and Consumption Norms

Pre-regulate consumption by deciding how much to eat prior to the meal
instead of during the meal.

Order smaller quantities or have portions packaged “to-go” before the m
completed.

Eating Distractions:
Distractions Initiate,
Obscure, and Extend
Consumption

Let food regulate the activity, not vice-versa.

Pre-allocating how much will be eaten prior to a distraction-related meal
snack (such as during a television program) can help avoid “eating until
over.”

The Food Environment

Salience of Food: Salient Food
Promotes Salient Hunger

Out of sight is out of mind. Tempting, less healthy foods should be store
out of sight.

Increase the consumption of healthful foods of low energy density by
making them more visible. Recall the popularity of fruit bowls in a less
obese era.

Structure and Variety of Food
Assortments: Perceived
Variety Drives
Consumption

Decrease consumption in high-variety environments (such as buffets,
potlucks, or large dinners) by putting the food into more organized patte:
Conversely, arranging food in less organized patterns may stimulate
consumption of healthy foods in the cafeterias of retirement homes and
hospitals.

Avoid multiple bowls of the same food (such as at parties, large dinners,
buffets) because they increase perceptions of variety and stimulate
consumption.

Size of Food Packages and
Portions: Packages and
Portion Size Suggest
Consumption Norms

Repackaging foods into smaller containers decreases consumption by
suggesting smaller consumption norms.

Pre-plating smaller portions onto plates and leaving the serving bowl off
dinner table will decrease consumption.

Stockpiling of Food: Stockpiled
Food is Quickly Consumeq

Reducing the visibility of stockpiled foods will reduce consumption
frequency (out of sight, out of mind).

Storing a stockpiled food in a less accessible place or boxing it up will
reduce its convenience and thus how frequently it is consumed.

Serving Containers: Serving
Containers that Are Wide
or Large Create

Consumption Illusions

Replace short, wide glasses with tall, narrow ones.
Use smaller bowls and plates to help reduce serving sizes and consumpti
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Figure 6-2.
Environmental Influences on Overserving and Overeating
(Modified from Wansink 2004 — Annual Review of Nutrition)
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-- Size of food packages and
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-- Stockpiling of food

-- Serving containers

The Eating Environment
-- Eating atmosphere
-- Eating effort
-- Eating with others
-- Eating distractions
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Figure 6-3.
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