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Effects of Choice Architecture and Menu Labeling on Food and beverage Consumption
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ExTEndEd AbSTRACTS

“Would You Like to downsize that Meal? Prompting Self-
control Is More Effective than Calorie Labeling in Reducing 

Calorie Consumption in Fast Food Meals”
Janet Schwartz, Duke University, USA

Jason Riis, Harvard Business School, USA
Brian Elbel, New York University, USA

Dan Ariely, Duke University, USA
Concern about rising obesity rates has led several jurisdictions 

to mandate calorie labeling of all items sold in fast food restaurant 
chains. Thus far however, such interventions have shown little evi-
dence of influencing consumer choice. Much behavioral research 
suggests that self-control, and not lack of information, may be a 
more important contributor to problematic health behaviors such 
as overeating (Volpp, 2010; Thaler & Shefrin, 1981). This view is 
supported by recent Pew and Gallup surveys which show that most 
American consumers are 1) aware that they are overweight, 2) wish 
to lose weight, and 3) are aware that they should be eating less. 
In light of this, we tested an intervention that made a self control 
opportunity salient to customers at the point of purchase. In two 
field experiments conducted at a national fast food restaurant, this 
intervention proved effective in reducing average calories purchased 
per meal. In our second study, this intervention was compared a 
calorie labeling intervention–the portion control intervention was 
significantly more effective.

Both experiments were conducted at an Asian-style fast-food 
restaurant. Meal ordering during the studies worked using the 
restaurant’s standard procedure, whereby customers first ordered a 
side dish (e.g., fried rice), and then ordered entrees (e.g., stir fried 
chicken). In Study 1 customers (N=238) were asked by restaurant 
staff if they wanted to “cut over 200 calories from their meal” by 
taking a half-portion of their side dish (which ranged in calories 
from 440-570). In one condition, on two consecutive days, restau-
rant customers were invited to take the half portion for no discount. 
In a second condition, on two different days, a nominal (25 cent) 
discount was offered for taking the half portion. Baseline data were 
collected on two consecutive days preceding each intervention. 
On these baseline days, the half portion offer was not made to 
customers. In all conditions, customers were unaware that a study 
was taking place and all data were recorded through individual 
cash register receipts. 

While customers almost never spontaneously asked for a half 
portion side dish on the baseline days, 36% took the half portion 
when it was offered without a discount. Similarly, 30% took the half 
portion when offered with the nominal discount. These acceptance 
rates were not significantly different, suggesting that customers took 
the half portion because they wanted less food, not because they 
wanted to save money. Across the intervention conditions, store 
customers purchased an average of 71 fewer calories than custom-
ers on baseline days (p<.05). Furthermore, there was no evidence 
of compensation, that is, customers who opted for the half portion 
of their side dish did not go on to purchase higher calorie entrees. 

In Study 2 we repeated the half portion intervention (with a 
younger, predominantly college, population; N=994). In this study, 
the offer always included the nominal 25 cent discount. (Although 
offer acceptance was just as high without the discount in Study 1, 
inclusion of the discount is more consistent with retail norms, and is 

hence easier for employees who repeatedly make the verbal offer.) 
Calorie labeling was also introduced in this study to directly assess 
its relative impact compared to that of the half portion offer. The 
study was conducted in 2 three-week blocks. Calorie labels were 
added to menu items for the second block. During block 1 (pre-
label), data were collected for a 3 day baseline period, then for a 4 
day intervention, and then for another 3 day baseline period. The 
sequence during block 2 (post-label) was identical. 

Seventeen percent of customers accepted the half portion offer 
(across labeling conditions), thus reducing the overall number of 
calories per meal served by 34 (p<.05). As in Study 1, customers did 
not compensate for these saved calories by ordering higher calorie 
entrees. While the half portion intervention did significantly reduce 
the average number of calories per meal, the labeling intervention 
did not. In fact, calories per meal went up slightly after labeling 
was introduced in the stores. The half portion intervention led to 
calorie savings both before and after labeling was introduced, but 
the savings were marginally smaller during the labeling period. 

In sum, calorie labeling alone did not reduce the number of 
calories purchased per meal. However, a simple prompt to take 
a smaller portion (and thus fewer calories) significantly reduced 
calories purchased per meal. 

We conclude that retailers who wish to help their customers eat 
less, can do so effectively by providing self control opportunities, 
such as smaller portion options. Such self control opportunities are 
more effective than simple calorie labels, and they may be cost-
effective since many customers are eager to take smaller portions 
for no discount, or for a nominal discount.

“Simple Strategies for Communicating Health Information”
Julie S. Downs, Carnegie Mellon University, USA
Jessica Wisdom, Carnegie Mellon University, USA

George Loewenstein, Carnegie Mellon University, USA
This paper explores whether innovative strategies for providing 

nutrition information might work better than traditional, typically 
numerical approaches such as simple calorie labeling. 

Participants were 735 passers by, recruited in public locations 
to complete a short survey in exchange for a free snack of their 
choosing. The sample was diverse on many dimensions: aged 18 
to 87 (mean=31), 44% female, 68% white, 7% African American, 
9% Asian, and 16% other or mixed ethnic heritage, reflecting the 
population in the neighborhoods where recruitment occurred.

Before completing the survey, participants were asked to choose 
their snack from a list of seven available options, which ranged 
from relatively healthful (a 40-calorie package of freeze-dried apple 
slices) to decadent (a 470-calorie, deep-fried, frosted apple pie). 
The manner in which these snacks were presented was manipulated 
to test different techniques for communicating health information, 
compared to a control condition (over-represented in randomization 
in order to power collapsed comparisons), which presented the seven 
snacks with no nutritional information, in an arbitrary (constant) 
order. The first category of information was numeric, based on calorie 
content (including a simple presentation of the number of calories 
in each option, and other alternatives providing guidance for caloric 
consumption or other aids to interpret the information). The second 
category did not provide explicit information about calorie content, 
but rather presented heuristic cues suggesting how healthful each 
option was (including letter grades and simple images). The third 
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category did not provide additional information, but rather ranked 
the items from least- to most-caloric, allowing satisficing behavior 
(finding an attractive option and then discontinuing the search) to 
default to a more healthful choice. This ascending order was also 
combined in one condition with simple calorie information, in order 
to look for possible interactions. Participants then completed the 
short survey, which included a short list of demographic questions.

Participants in the control condition selected snacks with the 
highest average number of calories compared to all other conditions, 
suggesting that any technique for communicating health information 
might have some benefit. An analysis of variance comparing controls 
to numeric information and heuristic cues found a statistically signifi-
cant main effect between these three categories of communication, 
F(2,591)=3.46, p=.03; post-hoc tests found that the menus using 
heuristic cues led to significantly lower-calorie choices (M=186) 
compared to controls (M=222, p=.03), with numeric information 
falling in between (M=200), not statistically different from either 
of the other two groups. Interestingly, this pattern appears to be 
driven by overweight participants, with the difference between 
controls and those receiving heuristic cues being much larger among 
participants with a BMI of greater than 25 (237 vs. 165, p<.01) 
compared to those with a BMI in the normal-weight range (212 vs. 
196, p=.53). Our comparison of ascending vs. arbitrary ordering of 
snacks found a marginally significant beneficial effect of presenting 
snacks in an ascending order, F(1,302)=3.67, p=.056, but no main 
effect of calorie information and no significant interaction between 
order and information. 

This study includes several limitations, including an unrealistic 
setting, and that our participants may not have been seeking out a 
snack at that moment but may have merely taken the opportunity 
because it was free. Furthermore, we do not know whether they ate 
their snack at that time, or if the high- versus low-calorie snacks 
had differential effects on their consumption later in the day. None-
theless, these preliminary results show promise for more intuitive 
approaches to presenting nutrition information, and suggest that 
eating behaviors may be malleable through information-only ap-
proaches. Further research is needed to assess whether these effects 
can carry over to more complex food choices in naturalistic settings, 
and whether aggregation problems in assessing calorie information 
can be attenuated by using simpler cues.

“Effectiveness of Menu Labeling and Choice Architecture on 
Food and beverage Purchases at a Large Hospital Cafeteria”

Jason Riis, Harvard Business School, USA
Susan Barraclough, Massachusetts General Hospital, USA

Doug Levy, Massachusetts General Hospital, USA
Lillian Sonnenberg, Massachusetts General Hospital, USA

Anne Thorndike, Massachusetts General Hospital. USA
Although many public health and physician organizations agree 

that environmental interventions are needed to reverse the current 
trend of obesity, there are few studies of these types of interven-
tions. The current study incorporates a two-phase environmental 
intervention in a large hospital cafeteria. In the first phase, a simpli-
fied menu labeling system was applied throughout the cafeteria. 
Since calorie labeling interventions have shown limited success 
in changing customer purchase behavior, this study implements a 
simpler and more meaningful labeling scheme whereby all foods 
in the cafeteria were labeled as red, yellow, or green (with green 
being the healthiest). The second phase of the study alters the choice 
architecture of the food and beverages in the cafeteria, making it 
easier for customers to make healthy choices. We will compare 
the purchase patterns made during these two 2-month intervention 
phases with purchase patterns during a 4-month baseline period. 

The setting for the study is the main cafeteria at large hospital 
in Massachusetts. More than 5000 individuals visit the cafeteria 
during a typical weekday and daily revenues exceed $20,000. Just 
over a quarter of the revenues come from employees who use a 
“meal card” which allows purchases to be directly deducted from 
their paychecks. The purchases of these individuals can hence be 
tracked over time.

The first phase of the intervention will be a point-of-purchase 
labeling intervention designed to educate the employees, patients, 
and visitors about the nutritional content of the foods and bever-
ages of the cafeteria. All foods and beverages in the cafeteria will 
be labeled as red, yellow, or green to reflect the nutritional content 
based on the United States Department of Agriculture’s My Pyramid 
healthy eating recommendations. Displays around the cafeteria 
will inform customers that Red items should be consumed rarely, 
as they are high in calories or unhealthy fat while Green items, 
which feature fresh fruits and vegetables, whole grains, and healthy 
proteins, should be consumed often. Yellow items are intermedi-
ate. The red-yellow-green categories were developed by a team of 
nutritionists at the hospital. 

Following the two months of Phase 1, the second phase of the 
cafeteria intervention will begin. The labeling scheme will not change 
from Phase 1; food and beverages will continue to be labeled red, 
yellow, and green; but choice architecture changes will be made. 

The intervention at Phase 2 will involve a series of changes to 
the layout of the cafeteria and the standard servings of some items. 
These changes are designed to increase the purchase rates of green 
items by making them more convenient to select, and by making 
them the default choice whenever possible. Two such interventions 
involve beverages and side salads. Water and diet soda (both green 
items) will appear at many more locations around the cafeteria, 
including several prominent, easy-access baskets near each food 
service station. Side salads will become be the default side dish. 
Currently, customers who want a side salad must make a separate 
trip to the salad bar. Now, customers will be offered a side salad 
with every entrée (including pizza, burgers, and sandwiches).

Cash registers have been programmed to record individual 
food items and their associated red-yellow-green label. Baseline 
data have been collected since November of 2009. Phase 1 began 
on March 1, 2010 when green-yellow-red labels were placed on 
all menu boards in the cafeteria. The convenience and default 
interventions of Phase 2 will begin on May 1, 2010. Data analysis 
will begin in early July and results will be ready for reporting by 
the beginning of August.

In addition to analyzing cafeteria-wide purchase trends, we 
are following a cohort of several hundred meal card users. For each 
user in the cohort, we will be able to determine their age, sex, race/
ethnicity, and job type. We will collect data on all of their purchases 
at baseline and during the intervention phases, allowing us to assess 
how the interventions affect individual-level behavioral changes and 
to identify the characteristics of purchasers most likely to change 
their behavior in response to the intervention.

Our principal outcomes are total daily and weekly cafeteria 
revenues for green or red labeled foods, as well as the proportion 
of daily revenues that are from green or red labeled foods. Analyses 
of meal card user purchases will be based on similar measures of 
spending, using time series analysis.
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“does Calorie Labeling at Restaurants Affect Consumers’ 
decisions of Where to dine?”

Brian Elbel, New York University, USA
Courtney Abrams, New York University, USA

Previous investigations of the effectiveness of calorie labeling 
interventions have relied on analyses of point-of-purchase surveys 
and receipts. However, customers may alter their behavior in ways 
that would not be evidenced in point-of-purchase studies. After seeing 
the calorie content of the generally energy-dense offerings at fast 
food restaurants, customers may stop going to fast food restaurants, 
may limit the frequency of their fast food restaurant visits, and may 
substitute other types of (non-labeling) restaurants. On the other 
hand, health-conscious diners may welcome the transparency of 
information and increase the frequency with which they eat at chain 
fast food restaurants, versus non-labeling restaurants. In this study 
we examine whether mandatory, city-wide calorie labeling policies 
influenced the restaurant choices of adults; establish why mandatory, 
city-wide calorie labeling do or do not influence restaurant choices; 
and determine to what extent individual- and community-level factors 
interact with the influence of calorie labeling on restaurant choice. 

In order to include individuals who may have stopped going 
to restaurants, reduced frequency, or substituted other types of 
restaurants as a result of calorie labeling, we conducted a random 
digit dial telephone survey. We employ a difference-in-difference 
design, examining changes in the data from pre- to post in a large 
northeastern city where mandatory menu labeling was enacted in 
January 2010, and compare with changes from pre- to post in a 
control (non-labeling) city. The difference-in-difference design 
allows us to isolate the impact of the policy change and net out 
any possible non-treatment related trends that may influence food 
choice, such as food pricing, the growth or change in the fast food 
industry, or health information diffusions. The telephone survey 
was fielded simultaneously in both cities. 

Pre-labeling data was collected in both cities December 7th-
24th, 2009. A total of 1,542 telephone surveys were conducted; 755 
from the labeling city and 787 from the non-labeling city. All data 
has been coded and entered into SAS, cleaned, and weighted. Label-
ing laws in the city of interest went into effect January 1, 2010 and 
were fully implemented by February 1, 2010. Post-labeling phone 
surveying will begin in both cities May 3rd, 2010. Approximately 
1,500 post-labeling surveys will be conducted. All data will be 
coded, entered, cleaned, weighted, and analyzed by August, 2010.

We examine changes in frequency of eating at (or getting 
take-out from) restaurants affected by the labeling law. Individuals 
reported the number of times they ate breakfast, lunch, dinner, and 
snacks from a big chain fast food restaurant in the past week. They 
also reported the number of times they ate breakfast, lunch, dinner, 
and snacks from a big chain casual dining restaurant in the past week. 

Individuals were also asked whether they had changed the 
frequency of eating fast food in the past three months (and whether 
it increased or decreased). Those who did make changes provided 
the reason(s), including: nearby restaurants opening or closing, 
seeing calorie or nutrition information in a fast food restaurant, 
seeing calorie or nutrition information in another type of restaurant, 
wanting to eat healthier food, changes in financial situation or food 
budget, wanting to eat or cook more at home, or other. 

Respondents were also asked whether they had noticed calorie 
or nutrition information at a restaurant. All consumers who noticed 
calorie or nutrition information on a menu at any type of restaurant 
were asked to describe its impact on their restaurant-going behavior. 
Specifically, they were asked to recall in what type(s) of restaurant 
they saw the information, whether seeing the information changed 
their eating, and if so, how. The answers pertaining to restaurant-

related behavior included eating fast food less often, stopping eating 
fast food, eating at non-fast food restaurants more often, and eating 
at non-fast food restaurants less often. 

Factors including gender, age, race/ethnicity and income are all 
related to food choice. Income is expected to be highly relevant to 
calorie labeling and restaurant choice. Because fast foods are gener-
ally cheaper than most other foods (Darmon et al. 2004; Drewnowski 
2004; Monsivais and Drewnowski 2007), consumers with lower 
income may be less likely to be able to substitute away from fast food 
in response to calorie labeling. Moreover, controlling for income, 
those who even perceive price to be a barrier to purchasing foods 
have been shown to have a less healthy diet (Beydoun and Wang 
2008; Beydoun et al. 2008). We will examine differences across 
gender, age, race/ethnicity, educational achievement, employment 
status, household income, health status and weight status. 

Results from this study will substantially increase our knowl-
edge of how consumers are responding to mandatory calorie la-
beling. Additionally, the rich data we have collected will provide 
insight as to why consumers are responding as they do, and how 
we might make labeling and other policies more effective. Given 
the rate at which labeling policies are increasingly being adopted, 
and the need for more effective obesity policies, these insights will 
substantially inform this debate.


