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SESSION OVERVIEW
The purchase and consumption environment for food choices 

provides a myriad of environmental cues for consumers to navigate. 
For example, prior research reveals that consumers miss important 
health information by allocating their attention toward certain labels 
and environmental information rather than more important health 
cues and caloric density (Wansink and Chandon 2006; Wansink 
2004). Further, poor estimation of container volume leads consum-
ers toward unhealthy food choices (Chandon and Ordabayeva 2009), 
and due to financial savings consumers will even sacrifice health 
goals (Haws and Winterich 2013). 

So, how do consumers miss important information or devi-
ate from planned health decisions? The various factors impinging 
on cognitive resources can severely alter or nullify healthy choices. 
Ambient music, the weight of a food tray, a higher or lower price 
than expected, and difficult to understand labels can all influence 
consumer decisions in regards to healthy choices, and this session 
seeks to shed light on each of these areas. As a whole, this session 
tries to answer the following question: How can factors apart from 
the food itself specifically impact healthy consumption behavior? 
Further, what can be done to mitigate poor choices when consumers 
are overwhelmed by environmental information? The papers in this 
session address these and other gaps in understanding environmental 
influences on health perceptions and healthy decisions by showing 
the following: 1) healthy choices increase in the presence of a low 
volume level of ambient music, 2) an increase in physical burden on 
consumers during a shopping episode leads to less healthy decisions, 
3) consumers utilize pricing information when the healthiness of a 
product is ambiguous, and 4) presenting nutrition information in a 
new format (Calories per Gram) can improve food choices. 

First, Biswas, Lund, and Szocs show that the ever present am-
bient music in eateries and stores plays a critical role for healthy 
decision making. Following, Tal et al. demonstrate the propensity 

for physically depleted consumers, even if this depletion is some-
what minimal from such things as carrying bags, to make less healthy 
food choices. Next, Haws, Reczek, and Sample expose the intuition 
that healthy food is more expensive, and demonstrate how this be-
lief affects perceptions of the healthiness of food and the importance 
of associated health claims. Finally, Sevilla and Wansink establish 
the usefulness of the presentation of nutritional information through 
a Calories per Gram label as compared to the ubiquitous Nutrition 
Facts panel. They show that the use of this format helps consumers 
understand the relationship between calories and serving size and 
leads to less caloric intake in subsequent consumption opportunities. 
Together these findings show that there are countless environmental 
factors that may alter healthy consumer behavior.

This session offers a new appreciation of consumers’ health 
choices with respect to environmental cues. Not only do these papers 
provide insight into understanding the complexity of food decision 
making, they also move us further in our ability to market responsi-
bly and protect consumer welfare by understanding how the envi-
ronment is impacting and being utilized by consumers in relation to 
healthy food choices.  

Ambient Music and Food Choices: Can Music Volume 
Level Nudge Healthier Choices?

EXTENDED ABSTRACT
We examine how ambient music might influence choices be-

tween healthy and unhealthy options. Our choice of a sensory factor, 
such as ambient music, to nudge healthful consumption is influenced 
by the fact that sensory cues tend to influence behavior in subliminal 
manners (Biswas et al. 2014) and hence such cues are non-restrictive 
in nature and as a result are often more effective than restrictive regu-
latory policies. 

While prior research has examined several interesting factors 
that can influence choices between healthy and unhealthy options 
(Romero and Biswas 2016), no study, to the best of our knowledge, 
has examined how ambient music might influence choices between 
healthy/unhealthy options. Similarly, while extant research has ex-
amined effects of ambient music for a wide range of factors (Garlin 
and Owen 2006), the effects of ambient music on choices between 
healthy and unhealthy options have been unexplored. 

Focusing on the effects of ambient music on food choices is 
practically and theoretically relevant, especially since ambient music 
is ubiquitous at almost all types of restaurant/retail outlets. While 
there are several dimensions to music, we focus on music volume 
mainly because from a managerial perspective, it is the easiest to 
change at very short notice and without much resource commitment. 
Also, examining cross-modal influences of an auditory-based sen-
sory cue like ambient music loudness on eating behavior can provide 
interesting conceptual insights. 

Loudness of any sound, including ambient music, is the energy 
associated with the sound. When music is played in the ambience, 
the sound waves get transduced into neural impulses by the inner ear 
and the neural information then travels through the brain system to 
reach the auditory cortex (Zatorre 2005). While it is still not clear as 
to how music loudness can influence physiological reactions through 
the neurophysiology system, one plausible explanation put forward 
is that music influences motor and physiological reactions through 
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sensory-motor feedback circuits (Zatorre 2005). Hence, loud music 
tends to make people lively and the loudness level of ambient mu-
sic tends to have a direct effect on heart rate and arousal, whereby 
louder ambient music tends to increase overall heart rate and arousal 
level (Edgeworthy and Waring 2006). In essence, louder music tends 
to make people more excited and aroused (Witt 2008). In contrast, 
lower levels of music volume (in the range of around 50 dB) tend to 
make people relaxed and calm (Nilsson 2009).

Higher levels of excitement (and stress) tend to enhance prefer-
ence for high energy and high fat foods (Oliver et al. 2000). This is 
probably because sweet and fatty foods help in reducing high levels 
of excitement (and stress) levels (Gibson 2006). Moreover, when 
emotionally charged up or upset, internal restraints and self-control 
break down, leading to greater eating of unhealthy foods (Baumeis-
ter 2002). The opposite pattern of effects occurs when people are in 
a relaxed state, whereby there is greater self-efficacy for controlled 
eating under higher levels of relaxation (Manzoni et al, 2009). This 
implies that lower (vs. higher) volume ambient music will lead to 
healthier food choices. Accordingly, we hypothesize that low (vs. 
high) loudness levels of ambient music will enhance choice like-
lihood of healthy food options. We empirically test this with three 
studies. 

Study 1 was a field experiment conducted at a café in collabo-
ration with the café management. The study had two manipulated 
conditions – low (55dB) versus high volume (70 dB) of ambient 
music being played on two random days. The volume levels were 
determined based on prior research (Witt 2008). The key measure 
was café patrons’ food/beverage purchases from the menu. The items 
from the menu were a priori coded as healthy, unhealthy, or neutral. 
We focused only on the “healthy” and “unhealthy” items. A higher 
percentage of healthy items were sold when the ambient music loud-
ness level was low (vs. high) (42.92% vs. 32.49%; χ2 = 4.79, p < .05). 
This supports our hypothesis.

Next, study 2 replicated these effects in a lab setting and also 
compared the outcomes to a control condition. The study had three 
between-subjects manipulated conditions (ambient music: absent vs. 
low volume vs. high volume). The choice options involved choosing 
between a fruit salad and a chocolate cake. The results of a logistic 
regression show a significant effect of ambient music condition on 
food choice (Wald χ2 = 6.63, p < .01). Follow-up tests show that con-
sistent with our hypothesis and the findings of study 1, participants 
chose healthier options to a greater extent with low (vs. high) volume 
ambient music (86.36% vs. 56.52%; χ2 = 4.87, p < .05). Also interest-
ingly, the choice outcome for the control (“no music”) condition was 
similar to the “high volume” condition (50.0% vs. 56.52%; χ2 = .21, 
p = .65) and significantly different from the “low volume” condition 
(χ2 = 7.09, p < .01). 

Next, study 3 directly examined the underlying process. If our 
theorizing holds, then the effects observed in studies 1 and 2 should 
be weakened when relaxation is induced. Study 3 tested this hypoth-
esis with a 2 (ambient music volume: low vs. high) X 2 (relaxation 
induced vs. not) between subjects experiment. The first factor was 
manipulated in the same manner as in study 2. The second factor 
was manipulated through a relaxation priming task. Fruit salad and 
chocolate cake were the healthy/unhealthy options.  

The results of a logistic regression reveal a significant inter-
action effect (χ2 = 3.88, p < .05). When relaxation is not induced, 
consistent with the effects observed in studies 1 and 2, low (vs. 
high) volume ambient music leads to healthier choices (83.33% vs. 
54.17%; χ2 = 4.75, p < .05). In contrast, inducing relaxation attenu-
ates this effect (80.0% vs. 82.76%; χ2 = .06, p = .81). 

The results of our experiments show that consumers tend to 
have higher preference for healthier options when ambient music is 
of low volume versus when it is high volume or absent. Relaxation 
induced by music volume seems to be the underlying process for 
these effects. Our findings have implications for cross-modal influ-
ences of auditory cues on food choices. 

Heavy Choices: Exertion and Food Choice Healthiness in 
Field Settings

EXTENDED ABSTRACT
Food choices are determined by a variety of situational factors, 

with consumers’ own physical states playing a central role. A broad 
range of factors from consumers’ hunger (Tal and Wansink 2013; 
Wansink et al. 2012) to their emotional states (Oliver et al. 2000) 
alter food choice, and specifically affect healthiness and quantity 
eaten. In general, many consumer choices in the food domain are 
not deliberative, and so are prone to a variety of environmental influ-
ences (Wansink 2004).

One central factor that interferes with food choices is consum-
ers’ cognitive resources. Consumers have limited resources available 
to monitor and control choices (Baumeister et al. 1998). Resource 
depletion interferes with consumer choice in general (Baumeister et 
al. 2008). Generally speaking, reduced resources prevent consumers 
from exerting self control, and so result in increased impulse pur-
chases (Baumeister et al. 2002; Faber and Vohs 2004).

In the context of food, resource depletion can translate to in-
creased eating or choice of less healthy foods (e.g., Shiv and Fe-
dorikin 1999; Hofmann et al. 2007). Resistance of tempting foods 
requires regulatory resources, such that even exposure to them can 
deplete regulatory resources (Muraven et al. 1998). Exposure to 
tempting foods in choice settings in turn presents consumers with 
a task that requires them to override the natural pull of the tempt-
ing foods by engaging regulatory resources to exert control. Conse-
quently, when depleted, consumers engage in more indulgent eating 
behavior (Vohs and Heatherton 2000). 

A range of activities can rob consumers of their cognitive re-
sources. Suppressing thoughts, feelings, and engaging in cognitively 
demanding tasks can all deplete resources (Muraven et al. 1998). 
Even making effortful choices all deplete consumers regulatory re-
sources (Vohs et al.2014), and result in impairments in subsequent 
decision making. 

Notably, most documented evidence demonstrating ego deple-
tion demonstrates depletion following tasks that require cognitive, 
rather than physical, effort. However, it is now known that regulatory 
resources correspond to certain physical realities, such as the body’s 
glucose levels (Galliot et al. 2007). From that perspective, anything 
that saps the body physically should lead to subsequent deteriora-
tion in self control. In the context of food, this would translate to 
increased eating.

In the current work, we explore whether physical depletion, 
generated by carrying heavy weights in the form of shopping bags 
(study 1), people’s own backpacks (study 2), or serving dishes such 
as plates (study 3) does indeed lead to increased eating. Studies 1 
and 2 provide field demonstrations of the phenomenon, whereby 
burdened consumers choose more caloric (study 1) and less healthy 
(study 2) foods. Study 3 explores the phenomenon in a more con-
trolled lab setting.

In our first study, trained observers recorded the number of 
shopping bags held by shoppers (N = 178) at eight food courts across 
the US and estimated the calories in their meals. The researchers 
were blind to the hypotheses of the study, and recorded a series of 
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other variables to preclude guessing of the hypotheses. Though such 
estimates cannot be precise, prior to observation, researchers under-
went training in calorie estimation. When possible, researchers used 
objective calorie measures for the foods ordered. Those carrying a 
greater number of packages ordered foods with a greater number of 
calories: F(1, 176) = 5.47, p = .02. The findings demonstrate that the 
extent of burden is associated with choice of higher calorie meals.

In study 2, we wished to focus on choice healthiness rather than 
quantity, and demonstrate that burden influences not merely caloric 
pursuit but general healthiness of food. Further, we also measured 
subjective exertion to show its role in influencing food choice, by 
measuring perceived heaviness of the bags they carried on a scale 
of 1 (light) to 7 (heavy). We recruited cafeteria attendants (N = 87), 
and recorded their choices among 7 dishes offered in the cafeteria, 
coded as healthy or not according to pre-set standards. We found that 
participants who perceived their bags as heavier chose less healthy 
foods: p = .029. 

To test the results in a more controlled setting, we conducted 
two lab studies. In a follow up lab study utilizing heavier (1252 
grams) and lighter (491 grams) plates, participants carrying heavier 
plates chose a greater number of unhealthy foods (2.64 vs. 1.81) in a 
binary choice task, F(1,51) = 6.63, p = .013.

Burden appears to lead to choose less healthy and serve more 
food. Engaging in a physically effortful activity such as carrying a 
heavy backpack or even serving dish reduces regulatory resources, 
leading to increased food consumption. We demonstrated this across 
a range of stimuli that are prevalent in consumers natural environ-
ments, in both field and a lab setting, and with ecologically valid 
choices, demonstrating the importance of the phenomenon to actual 
consumer behavior.

Healthy Diets and Empty Wallets: The 
Healthy=Expensive Intuition

EXTENDED ABSTRACT
Is this food healthy? Tasty? Affordable? Satisfying? Consumer 

decision making regarding foods is a belief-laden, complex, and im-
portant issue significantly impacting overall health. Prior research 
examining consumer lay theories with respect to food consumption 
has shown this, such as the belief that unhealthy products are tastier 
(Raghunathan et al. 2006). Clearly, underlying beliefs in the relation-
ships among the various factors driving food choices are critical in 
understanding food decision making. 

Health and financial concerns are two factors subject to con-
sumer beliefs that are often in conflict in consumer decision mak-
ing, for example when offered super-sized pricing, consumers value 
finances over health by choosing larger sizes with lower unit-prices 
(Haws and Winterich 2013). Rehm et al. (2011) and Larson et al. 
(2009) have provided evidence suggesting that a healthier diet may 
indeed be more expensive, but Carlson and Frazao (2012) have dem-
onstrated that unhealthier diets can be more expensive depending on 
how it is assessed. Therefore, an understanding of the beliefs behind 
these factors of health and cost is crucial in understanding food deci-
sion making. We examine beliefs about the relationship between the 
healthiness and expensiveness of food products at the level of the in-
dividual consumer in a series of experimental studies, proposing and 
demonstrating that consumers incorporate a lay theory that healthier 
products are more expensive, leading to intuition-based inference 
making, food choice, and more global evaluations of health claims.  

In study 1, 108 MTurk participants were provided with infor-
mation about the health grade of a granola product, with the grade 
being either an “A-” or a “C”. Following this manipulation, partici-

pants were asked to rate how expensive they thought the product 
would be compared to other similar products on a 7-point scale. As 
expected, the product rated as healthier was perceived to be more 
expensive than the less healthy product (Mhealthy = 5.15 vs. Munhealthy = 
4.51, F (1, 106) = 6.29, p<.05). 

In study 2, we simultaneously examined how information about 
product price impacted perceptions of healthiness and how informa-
tion about healthiness impacted perceptions of product price when 
the actual food product was consumed. After being provided with 
information about either the price ($.25 or $2.00) or healthiness 
level (independent health grade: A- vs. C), participants were asked 
to indicate the relative healthiness and expensiveness of the product 
compared to other similar types of products. We examined the con-
trast of healthiness perceptions based on the cheap versus expensive 
manipulation and found that the cheaper product led to lower percep-
tions of healthiness than did the more expensive product (Mexpensive 
= 4.77 vs. Mcheap = 3.83, t(137) = 2.97, p<.01). Similarly, the less 
healthy product led to lower perceptions of expensiveness than did 
the healthier product (Mhealthy = 4.34 vs. Munhealthy = 3.51, t(137) = 5.64, 
p<.001). The results of this study suggest that the healthy = expen-
sive intuition operates in both directions, that is, when an item is 
positioned as more expensive, consumers perceive it to be healthier, 
and when a product is positioned as healthier, consumers perceive it 
to be more expensive.

In study 3, we presented 38 participants a scenario in which 
they were in charge of choosing an entrée that would better meet a 
goal to be healthier. Following a health goal prime, participants were 
presented with two different chicken/pasta dishes selected to be simi-
lar in terms of healthiness, based upon actual nutrition information. 
We counterbalanced which option was more expensive, using price 
points of $15 and $22, and the order of presentation of the options 
was randomized for each participant. A chi-square test revealed dif-
ferences in choice selections consistent with the notion that which-
ever option was more expensive was selected to be more likely sat-
isfy the healthier goal (Chi-square = 5.16, p<.05). Essentially, choice 
shares between the options reversed such that whichever entrée was 
listed as the higher price was selected more than twice as often as the 
other option. Therefore, study 3 provides evidence that beliefs about 
the link between healthiness and expensiveness impacted choice.

In study 4, the 197 participants were asked to make a series of 
choices structured as a grocery shopping trip for a family of four. 
Half of the participants were explicitly told to imagine that they were 
on a budget. Participants were presented with 26 grocery choices, 
13 of which were pairs pretested to differ in healthiness perceptions. 
An analysis of the number of choices of the less healthy products 
show that the participants in the budget condition were less likely 
to choose the healthier products ((M=5.69) than those in the control 
condition (M=7.17; F(1,195)=14.30, p < .001), indicating that when 
given a goal to conserve money, participants chose less healthy op-
tions as a means to do so.

Finally, study 5 examines how beliefs that healthy=expensive 
impacts broader beliefs about healthiness. Specifically, 115 partici-
pants were shown a set of 4 trail mix options in which one mix was 
labeled as the “Perfect Vision Mix” and said to contain DHA for 
eye health. Participants either saw a price consistent with the other 
three options or 20% higher for the focal trail mix. In this case, the 
dependent measures were perceptions of the importance of DHA and 
intentions to take actions related to consuming DHA and protect-
ing eye health. All four measures (i.e., “How important is it that a 
healthy diet include DHA?” 1 = not at all important, 9 = very im-
portant) showed that seeing the premium price increased perceptions 
of the importance of the DHA/eye health claim. For example, those 
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in the higher price condition thought that DHA was a more impor-
tant part of their diet than did those in the average price condition 
(Mhigh=4.93 vs. Mlow=4.11, F (1, 114)=4.89, p < .05). .  

In summary, we have established a basic link demonstrating 
a consumer lay theory linking healthiness and expensiveness. This 
intuition led to lay inferences regarding perceptions of health and 
price, differences in choice patterns, and more general perceptions of 
the importance of health claims, suggesting significant implications 
for food decision making. 

Introducing the “Calories per Gram” Label to Promote 
Healthy Food Choices

EXTENDED ABSTRACT
Past research has shown that consumers tend to make unhealthy 

food choices even when they attend to caloric information and intend 
to make healthy decisions (e.g. Balasubramanian and Cole 2002). 
One factor responsible for such problem is manufacturers’ lenient 
following of the regulations provided by the Nutritional Label and 
Education Act (NLEA) of 1990, which establishes the portion size 
that constitutes one food serving. Despite this regulation, manufac-
turers regularly report smaller serving sizes than established by the 
NLEA, often with the intention to lead consumers to believe their 
products have fewer calories and are healthier than they actually are 
(Mohr, Lichtenstein and Janiszewski 2011). Given eating restrained 
consumers’ (Herman and Polivy 1980) tendency to look for licenses 
to indulge (e.g. Fitzsimons, Nunes & Williams 2007; Wilcox et al. 
2009), it is not surprising that they tend to interpret the ambiguity of 
such caloric information in a way that allows them to maximize con-
sumption (e.g. Aydinoğlu and Krishna 2011). Furthermore, serving 
size issue aside, consumers often overvalue the importance of con-
suming a product containing an absolute lower number of calories 
(e.g. a small donut vs. a large bagel) to the detriment of attending to 
other important food attributes such as caloric density (e.g. Wansink 
2004), that is, the relationship between the size of a food item and 
the absolute number of calories it contains. Caloric density has been 
shown to be an important predictor of caloric consumption (Rolls et 
al. 2004), as people become more full by the weight of a food than 
by the amount of calories it contains (Rolls, Bell and Waugh 2000; 
Rolls et al. 1998; Rolls, Morris and Roe 2002). Thus, this suggests 
that consuming foods that are high on caloric density often results in 
an overall higher amount of calories ingested.

These past findings suggest that consumers may benefit from 
cues or instruments that hint them towards consuming foods that 
have a lower number of calories per gram or a lower caloric density, 
even if they contain a larger amount of calories due to their higher 
volume (e.g. a large bagel vs. a small donut), since these are more 
satisfying and will likely decrease subsequent consumption. The cur-
rent work aims to introduce and test the effectiveness of one such 
tool: the “Calories per gram” label. By introducing this instrument, 
we aim to teach consumers to make more informed and healthier 
food choices that may lead them to reduce their total caloric intake. 
We argue that this metric achieves this objective by allowing con-
sumers to easily compare the caloric density across different options 
that may vary on their weight and total calories. 

In four studies we show that the “Calories per gram” label leads 
consumers to reverse their choices in favor of healthier options that 
have a lower caloric density (fewer calories per gram) even when 
these have an absolute higher number of calories. Study 1 (N=288) 
showed initial evidence in favor of the effectiveness of the label 
in a design where participants selected a bagel or a donut. In this 
study the bagel had a higher number of calories than the donut but 

a lower calories per gram ratio. We obtained that when participants 
only had access to the traditional nutritional information they were 
more likely to pick the donut (Mdonut =52.8%) and believed this item 
was healthier (Mdonut =53.5%). However, this pattern reversed in the 
presence of the label, as people were more likely to pick the ba-
gel (Mbagel=61.8%; z = 2.49, p = .01) and believed it was healthier 
(Mbagel=62.5%; z = 2.72, p < .01). This suggests that using the label 
nudges consumers towards making healthier choices and helps them 
realize which item is healthier even if it has an absolute higher num-
ber of calories.

Study 2 (N=160) used a similar paradigm and replicated the ef-
fect with the use of packaged products: granola bars and chocolates. 
As expected, we obtained that the healthier item, the granola bar, 
was more likely to be chosen (M =65.5% vs. M =34.2%; z = 3.95, 
p < .0001) and was perceived to be healthier (M=90.5% vs. 68.4%; z 
= 3.48, p < .001) when presented with the “Calories per gram” la-
bel than when only featured with the traditional nutrition informa-
tion. Furthermore, we showed that the effect of the label on choice 
was mediated by healthiness perceptions associated to the products 
[LLCI: .11 to ULCI: .82].  

Study 3 (N=274) showed that merely featuring the label can 
improve a manufacturer’s choice share and healthiness perceptions. 
Specifically, in this design we compared two potato chips products 
that had the same nutritional information but that differed on how 
healthy participants perceived each brand to be: Cape Cod and Ket-
tle. We showed that while Cape Cod was more likely to be chosen 
and was perceived as healthier when only calories and grams (MCape-

Cod =63.0% vs. MKettle =37.0%; z = 3.54, p < .005) or only calories 
were presented (MCape-Cod =64.8% vs. MKettle =35.2%; z = 4.00, p < 
.05), this effect was neutralized in the presence of the label, as in 
these cases Kettle was perceived to be similar to Cape Cod in terms 
of choice share (MCape-Cod =52.7% vs. MKettle =47.3%; z = .74, p = .46) 
and perceived healthiness (MCape-Cod =54.9% vs. MKettle =45.1%; z = 
1.33, p = .18).

While the initial studies showed the effect in a computer-based 
setting, study 4 (N=193) did this in a real context in which they chose 
between a bagel and a donut. Furthermore, this study confirmed our 
prediction that picking healthier items that have an absolute higher 
number of calories but a lower “Calories per gram” ratio due to the 
presence of the “Calories per gram” label leads consumers to ingest 
fewer calories in subsequent consumption opportunities. Specifical-
ly, we demonstrated that those that picked and consumed the bagel 
against the donut after being exposed to the label ate less granola 
trail mix when invited to consume such item freely (MBagel =17.76 vs. 
MDonut =29.07; t (103) = 2.78, p < .01).
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