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Abstract
Background: Better techniques are needed to help consumers make lower calorie food choices. This pilot study
examined the effect of menu labeling with caloric information and exercise equivalents (EE) on food selection.
Participants, 62 females, ages 18-34, recruited for this study, ordered a fast food meal with menus that contained
the names of the food (Lunch 1 (L1), control meal). One week later (Lunch 2 (L2), experiment meal), participants
ordered a meal from one of three menus with the same items as the previous week: no calorie information,
calorie information only, or calorie information and EE.
Results: There were no absolute differences between groups in calories ordered from L1 to L2. However, it is
noteworthy that calorie only and calorie plus exercise equivalents ordered about 16% (206 kcal) and 14% (162 kcal) fewer
calories from Lunch 1 to Lunch 2, respectively; whereas, the no information group ordered only 2% (25 kcal) fewer.
Conclusions: Menu labeling alone may be insufficient to reduce calories; however, further research is needed in finding
the most effective ways of presenting the menu labels for general public.
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Background
Point-of-purchase menu labeling, particularly at fast food
restaurants, has been of special interest in the fight against
obesity. As fast food consumption has been correlated
with obesity and other negative health outcomes, these
food outlets are being targeted for change. In 2010, the US
federal health care reform bill was signed into law and includes a requirement that restaurant chains with at least
20 outlets nationwide post calorie labels on menu boards
[1]. It has been suggested that knowledge of the calories
contained in foods is essential to choosing and consuming
an energy-balanced diet [2,3]. While consumer polls show
a desire for calorie information at the point-of-purchase in
restaurants [4], research on the actual effects has shown
mixed results [5-7].
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One possible reason for inconsistent effectiveness may
be the lack of understanding of the value of a calorie or
the lack of a reference amount for a calorie [8,9]. Exercise
equivalents have been discussed by nutrition experts as a
potential method to inform consumers about calorie
values [10]. Exercise equivalents are defined as the amount
of time doing particular physical activities that would be
needed to burn off calories in foods. For example, burning
off a 300-calorie hamburger would require about 75 minutes of walking, after expending the calories needed for
daily subsistence. Exercise equivalents could potentially
simplify food and/or restaurant nutrition labels, increase
understanding of calories and of energy imbalance, and facilitate a decrease in overall energy intake [11].
Literature exploring the use of exercise equivalents is
limited. A new study by Dowray et al., explored the potential effect of exercise equivalents on menu labels. This
study was a web-based survey, and asked participants to
“imagine they are in a fast food restaurant”, and order a
meal from an online menu. Participants were randomly
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assigned to see one of four menus (calories only, calories
and number of minutes to walk to burn off that amount
of calories, calories and number of miles to walk off that
amount of calories, or no information). The results from
this study are significant; calories were significantly different based on menu type (p = 0.02), with the calories and
exercise equivalents in mileage group ordering significantly less calories than the other three groups (p =
0.0007). Additionally, 82% of their participants reported a
preference for exercise equivalents on menu labeling [12].
This study shows a positive impact in using exercise
equivalents to aid in the understanding of a calorie, and
potential to help consumers order lower calorie food
items. These findings are consistent with an earlier study,
which showed that exercise equivalents helped reduce
purchases of sugar-sweetened beverages among lowincome black adolescents [11].
A study by Fitch et al. assessed the influence of calorie information versus exercise equivalents on food selection
amongst adolescents and adults who ate at fast food restaurants regularly [13]. This study indicated that calorie labels
were preferred to exercise equivalents overall (71%), and
some cited the latter as demotivating [14]; however, the
Fitch study has limitations. They tested the impression of
exercise equivalents rather than their actual effect, examined exercise equivalents as an alternative to, rather than
addition to calories, and had a predominantly white sample
population, many of whom were not overweight or obese.
They also found that exercise equivalents had a more favorable impression among non-whites than whites, and, along
with another study [14], among younger persons.
The current study aimed to test the actual effect of exercise equivalents on fast food point-of-purchase behaviors. Research has shown that non-white, overweight
and obese individuals are more likely to consume fast
food and thus be at increased risk of negative health outcomes [15]. For this reason, we recruited young, predominantly non-white overweight and obese women for
our study and presented them with exercise equivalents
alongside calories at the point-of-choice. We compared
the effect of the exercise equivalents with the provision
of simple caloric information or no information at all.
Additionally, we sought to evaluate the impact of restrained eating on point of purchase and consumption
behaviors.
The current study was a pilot. While the researchers acknowledge the small sample size as a limitation, the goal of
the study was to test a new design: the potential use of exercise equivalents for public health outreach, with hopes
that other researchers can utilize for future studies on
this topic. Thinking of new ways to promote healthy
behaviors at the point-of-purchase is important for nutrition researchers, educators, and policymakers. We
believe the novelty of our experimental design, with
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emphasis on using exercise equivalents as a nutrition
intervention for at risk individuals, furthers thought on
point-of-purchase interventions.

Methods
Study overview

A three-group repeated-measures experimental study was
conducted to determine whether providing information
about calories and exercise equivalents at the point-ofchoice for a fast food meal would decrease calories ordered or consumed among overweight and obese 18-34year-old women at a public university in southern Florida
in 2009, and to investigate any correlation with consumption with prior dieting history, qualified as dietary restraint
in this study. All participants were asked to participate in
two sessions during a two-week period. The Florida International University Institutional Review Board approved
this study. All persons gave their informed consent prior
to inclusion in the study.
Study participants

A total of 62 overweight or obese female participants
were recruited on a south Florida college campus. Telephone and in-person screening determined whether participants met the inclusion criteria: female, age 18-34
years old, BMI at least 25 and less than 40, as calculated
from researcher-measured height and weight, ate fast
food at least “occasionally”, and able to read and speak
English. Participants were also screened at this time for
dietary restraint for randomization into the three study
groups. Persons were excluded for dieting in the last
three months; requiring a special diet such as vegetarian,
kosher, or accommodating a food allergy or health condition; being pregnant or giving birth in last year; having
a chronic disease such as heart disease or diabetes; having current self-reported depression, self-reported alcohol or drug abuse, or eating disorder; being a health
major; not typically eating lunch; and participating in a
previous food-related study. Exclusion criteria were set
to ensure participants were healthy and able to partake
in a food-related study and to help avoid any bias gained
from previous food-related studies. In order to help further blind participants to the menu manipulation aspect
of the study, participants were told that the purpose of
the study was to “better understand fast food meal
choices”.
Experimental design

Participants attended two meal sessions, Lunch 1 and one
week later Lunch 2. The food choices were from a fast food
restaurant located on the university campus. The restaurant is part of a national chain specializing in hamburgers
and French fries. The foods were in their original portioncontrolled wrappers or packaging, which allowed the
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researcher to easily record choices made by participants.
The study took place in a controlled setting within the university, at a private conference room in the University’s
Graham Center nearby the student union where the students normally eat. Incentives for the participants included
$5 for completion of the screening questions, the two free
lunches, and a $20 gift card at each lunch.
At the start of each Lunch, participants were given a
menu. The paper menus were in a similar format to menu
boards at fast food restaurants. The food items were those
available for lunch at Burger King on the dates of the experiment. The participants were able to choose entrées
(e.g. Hamburger, Whopper, TenderGrill, BK Veggie Burger
or TenderGrill), a garden salad, side dishes (i.e., fries, onion
rings), condiments (ketchup, mayonnaise, fat free ranch
dressing, or honey mustard dressing) and a drink (i.e.,
water, Coca-Cola, diet Coca-Cola, or apple juice). The observer recorded the quantity of the food ordered and eaten
by using a digital food scale, weighing the remaining portions and using a measuring cup for the liquids. The researcher ensured that all participants had finished eating
and had left the study site prior to weighing and measuring
left-over foods and drinks. Calories consumed were derived
by taking food waste and weighing on a digital scale and
calculating total calories eaten by the following formula:
Total Calories For Food Item Chosen–Food Waste = Calories Consumed.
Lunches were served from 11:30 a.m. until 3:00 p.m.,
and participants made appointments at 30-minute increments. All participants were told in advance that they
would not be able to leave the study site with any leftover
food, to limit the possibility that participants would order
more food than they intended to consume. During Lunch
1, participants were given a menu, similar in format to
menu boards at fast food restaurants. Participants were
able to order any foods and beverages from the menu,
which listed only names of items, no calories or exercise
equivalents.
The experimental manipulation took place one week
later at Lunch 2. All participants were randomly
assigned to one of three groups. Each group received
different information on their menus: no information
on calorie or exercise equivalents, calories only, or calories and exercise equivalents. Column headers for the
exercise equivalents and calories described the numbers
(“minutes to burn off food in walking”, “calories”), as
did labels after each values. The exercise equivalence of
calories was calculated based on an intensity level of 3.3
METs for walking at the moderate pace of 3.0 mph on a
firm surface [16], and a body weight of 160 pounds.
Data collection

At the research table, participants completed standardized
questions on the following demographic information: age,
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marital status, education, income, race, religion, and
whether the participant was a smoker. Body Mass Index
was assessed by the investigators at the research table
using a standardized height and weight measurement procedure as outlined in Third National Health and Nutrition
Examination Survey (NHANES III) Anthropometric Procedures Manual [15].
Dietary restraint was determined using the TFEQ
[17]. Scores on the TFEQ restraint sub-scale range from
0 to 21, with restrained eaters defined as those who
have a score of 13 or above. Participants were blocked
by restraint in order to test whether unrestrained and
restrained eaters responded differently, since restraint
has been shown to influence food choice and the reading of nutrition labels [18,19], and were then randomly
assigned to one of three study groups.

Statistical analysis

ANOVA and chi-square tests were conducted to compare demographic information by study group. Both the
foods ordered and the foods consumed were analyzed.
Within each study group, a paired t-test was conducted
to test for the change in calories ordered or consumed
from Lunch 1 to Lunch 2. The subsequent change by
study group was calculated as the mean (plus or minus
the standard error) of the changes from Lunch 1 to
Lunch 2 for each of the group’s individual members.
Proportionate change for calories order and calories
consumption from Lunch 1 to Lunch 2 were calculated
as the mean (plus or minus the standard error) of the
proportionate changes of each of the group’s individual
members. The t-tests were used to examine whether the
proportionate changes are significant.
Analysis of covariance (ANCOVA) was conducted
using General Linear Model in SPSS 17.0 statistical
software (SPSS Inc., 2008) to test for differences between study groups in difference from Lunch 1 to
Lunch 2 in calories ordered or consumed. The effect
size (partial eta squared) and observed power (using
alpha = 0.05) are also calculated using SPSS. Two general linear models were created, both controlling for
age, BMI, and dietary restraint, and with study group as
the fixed factor. For model 1, the response variable was
the difference from Lunch 1 to Lunch 2 in total calories
ordered, and an additional covariate was calories ordered in Lunch 1 (control meal). For model 2, the response variable was the difference from Lunch 1 to
Lunch 2 in total calories consumed, and an additional
covariate was calories consumed in Lunch 1. Both
models assumed that the response variables were continuous, residuals were normally distributed, and the
subjects were independent. Total number of items ordered was also compared by study group.
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Results
Study participants had a mean age of 21.9 ± 3.03 years and
BMI of 28.4 ± 3.10. Seventy-three percent (n = 45) were
black or Hispanic and 63% (n = 39) were unrestrained
eaters (Table 1). Demographic information was comparable
across study groups (all p values > 0.05) (Table 1). All study
groups decreased the number of calories ordered from
Lunch 1 to Lunch 2 (Table 2). While the current study is
under-powered to ascertain statistical non-significance
or significance, calorie only and calorie plus exercise
equivalents ordered about 16% (206 kcal) and 14%
(162 kcal) fewer calories from Lunch 1 to Lunch 2, respectively; whereas, the no information group ordered
only 2% (25 kcal) fewer (Table 2).
In all study groups, both restrained and unrestrained
eaters had an average decrease in number of calories
ordered from Lunch 1 to Lunch 2, with the exception
of restrained eaters in the group receiving no calorie or
exercise equivalent information at Lunch 2. The greatest proportionate decrease in calories ordered was seen
in restrained eaters in the calories-only group (24.7%
decrease; p = 0.05). Unrestrained eaters in the calories
and exercise equivalents group ordered an average of
275 fewer calories at Lunch 2 compared with Lunch 1,
with a proportionate decrease of 14.0%, although this
was not statistically significant (p = 0.24). Unrestrained
eaters in the calories and exercise equivalents group
had greater absolute and proportionate decreases in
calories ordered from Lunch 1 to Lunch 2 than unrestrained eaters in the other two study groups. Additional analyses examining number of items ordered
revealed no significant differences by study group (data
not shown).

During the exit questionnaire, 57 participants (92%) said
they believed that a combination of calories and exercise
equivalents would influence the foods they ordered at a
fast food restaurant.

Discussion
Consumption of fast foods is common in the US [20]. To
reduce negative effects and mitigate public health disparities in food environments, interventions may be especially
critical in populations of persons who eat at fast food restaurants [21]. Calorie information presented at point-ofpurchase is a relatively new concept nationwide; however,
research has shown mixed results at the point of purchase.
There is a potential for exercise equivalents as a supplemental guide to novice calorie counters and those unaware of the negative health implications in consuming
fast food.
While the current study was underpowered, we believe
the novelty of the design of the experiment, the emphasis
on utilizing exercise equivalents for a potential nutrition
intervention for at risk individuals, will heighten awareness
for future researchers on the need for further investigating
point of purchase interventions, specifically exercise equivalents. There have been several real-world studies that have
shown an impact on calories ordered using sales data. For
example, using a randomization design, Roberto et al. reported that calorie information on restaurant menu did reduce the total amount of calories people ordered and
consumed [22]. Another quasi-experimental design study
[23] examined the sales data before and after provision of
point-of-selection nutrition labels found that the nutrition
labels reduced average energy content of entrée purchased
without reducing overall sales. Additionally, using data

Table 1 Participant characteristics by study group, in a group of overweight or obese women
Study group for menu type at Lunch 2 (experiment meal)
Total

No calorie or exercise equivalent information

Calories only

Calories and exercise equivalents

N

%

N

%

N

%

22

100%

20

100%

20

100%

p1

Age (years; mean, SD)

21.9 ± 3.5

21.6 ± 2.3

22.2 ± 3.2

0.82

Weight (pounds; mean, SD)

167.9 ± 26.5

171.2 ± 26.6

165.6 ± 25.8

0.79

27.9 ± 3.1

28.7 ± 3.0

28.7 ± 3.3

0.64

2

BMI (kg/cm ; mean, SD)
Race/Ethnicity (N)

0.90

Hispanic/Latino

8

36%

10

50%

10

50%

Black/African American

7

32%

5

25%

5

25%

Other

7

32%

5

25%

5

25%

Dietary restraint2

0.66

Restrained

7

32%

7

35%

9

45%

Unrestrained

15

68%

13

65%

11

55%

1

Using ANOVA for age, weight and BMI, and Chi-square test for dietary restraint and race/ethnicity.
Classified using restraint subscale of TFEQ; score of <13 indicates restrained eater, > = 13 indicates unrestrained eater.

2

Platkin et al. BMC Obesity 2014, 1:21
http://www.biomedcentral.com/2052-9538/1/1/21

Page 5 of 7

Table 2 Calories ordered and consumed (mean ± SE) by meal and study groups
Model 1: Calories ordered (mean ± SE) by meal1
Study group

n

Lunch 13

Difference

Proportionate change (%)4 p

-25.2 ± 95.2

9.3 ± 11.6

0.43 0.17

1,077.0 ± 114.0 -205.8 ± 110.6 -14.4 ± 7.3

0.06 0.45

Lunch 2

No calorie or exercise equivalent information 22 1,201.4 ± 100.0 1,176.1 ± 99.5
Calories only

20 1,282.8 ± 89.7

Calories and exercise equivalents

20 1,162.8 ± 141.1 1,000.5 ± 98.2

-162.3 ± 132.5 1.6 ± 13.3

Cohen’s d

0.90 0.02

2

Model 2: Calories consumed (mean ± SE) by meal
Lunch 2

Difference

Proportionate change (%)5 p

No calorie or exercise equivalent information 22 986.6 ± 84.1

995.4 ± 91.5

8.8 ± 83.9

10.7 ± 11.6

Calories only

20 1,059.6 ± 72.7

898.8 ± 87.6

-160.7 ± 106.3 -9.3 ± 10.7

0.39 0.2

Calories and exercise equivalents

20 840.9 ± 88.6

841.3 ± 82.0

0.5 ± 76.9

0.40 0.2

Study Group

n

Lunch 13

11.9 ± 13.7

Cohen’s d

0.36 0.2

1

ANCOVA p-value = 0.43, controlling for age, BMI, race, dietary restraint, and calories ordered at Lunch 1; partial eta squared = 0.03, observed power = 0.19.
ANCOVA p-value = 0.31, controlling for age, BMI, race, dietary restraint, and calories consumed at Lunch 1; Partial eta squared = 0.04, observed power = 0.25.
All persons received menus with no calorie or exercise equivalent information at Lunch 1.
4
Overall mean ± SE of individual proportionate changes, each calculated as (calories ordered in Lunch 2-calories ordered in Lunch 1)/calories ordered in Lunch 1.
5
Overall mean ± SE of individual proportionate changes, each calculated as (calories consumed in Lunch 2-calories consumed in Lunch 1)/calories consumed in
Lunch 1.
2
3

from Starbucks, Bollinger et al. found that mandatory calorie posting in chain restaurants resulted in 6% decrease in
calories per transaction [24]. Dumanovsky et al. conducted
a cross-sectional survey and assessed consumer purchases
in 2007, before caloric information was mandated by chain
restaurants, and again in 2009, after the menu labeling legislation was passed. Although they did not find an overall
change in calories consumed, they did observe a significant
decrease in the calories consumed at specific chain restaurants including McDonald’s, Au Bon Pain and KFC [25].
With the rollout of the new law mandating fast food
restaurants list caloric value for all menu items pending,
understanding the potential implications is important.
Calorie information at the point-of-purchase for restaurants has been required by law for chain restaurants in
New York City since 2008 [26], in California, Oregon
and Maine since 2009 [27] and has also been adopted in
many other cities and counties [28].
A recent study by Krieger et al. is one of the first to investigate the effect of the nationwide menu labeling bill.
This cross-sectional study surveyed fast food patrons
both before the menu label regulation was implemented,
and again 18 months later, post-regulation. Interestingly,
they found a significant decrease in calories ordered in
coffee and taco establishments, but not in burger and
sandwich shops; and a decrease in calories ordered by
women, but not men [29].
The effectiveness of nutrition labels on point-of-choice
food purchasing has provided mixed results. Similar to
the present study, prior studies that have looked at
point-of-purchase at fast food restaurants and the other
at nutrition labels have also failed to show statistical significance [30,31]. This study provided a real-world setting was created to measure actual point-of-purchase
behavior [32-34]. The unique strength of this study is
that the study design provides a potential alternative or

addition to the soon-to-be implemented national menu
labeling law as a public health intervention. This study
illustrates a novel design to test the effectiveness of adding exercise equivalents to provide a frame of reference
for consumers. Using exercise equivalents on food labels
and food served away from home could provide consumers with a context for the term, “calorie”, [11] and,
thus, contribute to the understanding of the nutrition labels for better food choice and selection.
Presentation of caloric information of fast food translated into exercise equivalents did not have a statistically
significant impact on the food choices of overweight and
obese women who were restrained eaters or unrestrained eaters. However, unrestrained eaters presented
with calorie information and exercise equivalents combined had a larger decrease in calories ordered compared to those with calorie information only and for
those with no information. The impact of calorie information with exercise equivalents on unrestrained eaters
should be further examined as unrestrained eaters generally do not deliberately attempt to limit their food intake [17].
There are several limitations in this exploratory study.
The small study sample size is a major limitation of this
study. Additionally, the study was limited to female college
students thus limiting its generalizability. Another limitation is that individuals were getting food at no cost, which
might have influenced the total number of food items, and
hence amount of calories chosen [30]. The average calories for the foods chosen for Lunch 1 and Lunch 2 were
1215.16 and 1087.50, respectively. Dumanovsky and colleagues (2009) established baseline data on mean calorie
intake at Burger King of 926.2. Participants in the current
study chose approximately 225 more calories per meal on
average than participants in Dumanovsky study, perhaps
because the food was free [31]. This study did not collect
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pre- and post-intervention food diaries. It is possible that
participants who chose lower calorie foods during the
intervention may have increased their intake later in the
day to compensate.
Additionally, there is a potential limitation in using exercise equivalents, or calories alone, to promote lower
calorie food choices as opposed to nutritionally dense
options. Lower calorie foods do not necessarily make a
food nutritionally “better” than another. Despite this, although nutritionally and calorically dense foods such as
tree nuts, avocado, and fatty fish are touted as an important part of a healthful diet, they are not commonly
offered at fast food restaurants. As such, exercise equivalents and calories listed can potentially provide meaningful reference points for fast-food patrons [32].
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4.
5.

6.

7.

8.

9.

10.

Conclusions
The current study presented an intervention designed to
improve the effectiveness of calorie information on
point-of-choice. The concept of menu labeling, exercise
equivalents and other point-of-purchase messages are a
potentially useful way to reach consumers at the point of
their food decision. This research, combined with previous studies, suggest that in addition to calorie labeling
information, there is a need for further research of
point-of-purchase interventions [34] to find the most effective ways of presenting the menu labels for general
public. Although this study was not powered to see statistical differences, the concept that behaviors may differ
based on calorie and exercise information should be further explored in a larger study.
Competing interests
The authors declare that they have no competing interests.

11.

12.

13.

14.
15.

16.

17.

Authors' contributions
CP executed the study and created first draft with consultation, editing and
statistical assistance from VH. MCY and CP along EW and KH helped to
create and refine journal draft. CYL and HJT help with statistical analysis and
draft. All authors read and approved the final manuscript.

18.

Author details
1
City University of New York School of Public Health, Hunter College,
Nutrition and Food Science Program, Hunter College, Silberman Bldg, 2180
Third Avenue, New York, NY 10035, USA. 2CUNY School of Public Health,
Graduate Center, New York, USA. 3Department of Applied Mathematics and
Institute of Statistics, National Chung Hsing University, Taichung City, Taiwan.
4
Department of Healthcare Administration, Asia University, Taichung City,
Taiwan. 5The University of Scranton, Scranton, PA, USA.

20.

Received: 3 March 2014 Accepted: 4 September 2014

23.

References
1. H.R. 3590–111th Congress: Patient protection and affordable care act.
https://www.govtrack.us/congress/bills/111/hr3590/text. Updated 2009.
Accessed March 4, 2011.
2. Zarkin GA, Dean N, Mauskopf JA, Williams R: Potential health benefits of
nutrition label changes. Am J Public Health 1993, 83(5):717–724. Center for
Science in the Public Interest (2009) Menu Labeling, Retrieved on July 22,
2009 from http://www.cspinet.org/menulabeling/.

24.

19.

21.

22.

25.

26.

Center for Science in the Public Interest: Menu labeling. http://www.
cspinet.org/menulabeling/. Updated 2009. Accessed July 22, 2009.
Technomic Inc: Consumer reaction to calorie disclosure on Menus/Menu
boards in New York City. 2009, Project Number 13267.
Elbel B, Kersh R, Brescoll VL, Dixon LB: Calorie labeling and food choices: A
first look at the effects on low-income people in New York City. Health
Aff 2009, 28(6):1110–1121.
Roberto CA, Hoffnagle E, Bragg MA, Brownell KD: An observational study
of consumer use of fast-food restaurant drive-through lanes: Implications
for menu labeling policy. Publ Health Nutr 2010, 13(11):1826–1828.
Tandon PS, Wright J, Zhou C, Rogers CB, Christakis DA: Nutrition menu
labeling may lead to lower-calorie restaurant meal choices for children.
Pediatrics 2010, 125(2):244–248.
Wansink B, Chandon P: Meal size, not body size, explains errors in
estimating the calorie content of meals. Ann Intern Med 2006,
145:326–332.
Lichtman SW, Pisarska K, Berman ER, Pestone M, Dowling H, Offenbacher E,
Weisel H, Heshka S, Matthews DE, Heymsfield SB: Discrepancy between
self-reported and actual caloric intake and exercise in obese subjects.
N Engl J Med 2009, 327:1893–1898.
U.S. Food and Drug Administration: The Food Label. http://www.fda.gov/
Food/FoodScienceResearch/ConsumerBehaviorResearch/ucm081998.htm.
Updated 1999. Accessed March 10, 2007.
Bleich SN, Herring BJ, Flagg DD, Gary-Webb TL: Reduction in purchases of
sugar-sweetened beverages among low-income black adolescents after
exposure to caloric information. Am J Public Health 2012, 102:329–335.
Dowry S, Swatz J, Braxton D, Viera A: Potential effect of physical activity
based menu labels on the calorie content of selected fast food meals.
Appetitie 2013, 62:173–181.
Fitch RC, Harnack LJ, Neumark-Sztainer DR, Story MT, French SA, Oakes JM,
Rydell SA: Providing calorie information on fast-food restaurant menu
boards: Consumer views. Am J Health Promot 2009,
24(2):129–132.
Van Kleef E, Van Trijp H, Paeps F, Fernández-Celemín L: Consumer preferences
for front-of-pack calories labeling. Publ Health Nutr 2008, 11(2):203–213.
Centers for Disease Control and Prevention: Differences in prevalence of
obesity among black, white, and Hispanic adults- United States, 20062008. http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5827a2.htm.
Updated 2009. Accessed July 25, 2009.
Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz AM, Strath SJ, O'Brien
WL, Bassett DR Jr, Schmitz KH, Emplaincourt PO, Jacobs DR Jr, Leon AS:
Compendium of physical activities: An update of activity codes and MET
intensities. Med Sci Sports Exerc 2000, 32:S498–S516.
Stunkard AJ, Messick S: Eating Inventory Manual. San Antonio: The
Psychological Corporation; 1988.
Rideout CA, McLean JA, Barr SI: Women with high scores for cognitive
dietary restraint choose foods lower in fat and energy. J Am Diet Assoc
2004, 104(7):1154–1157.
Johnson WG, Corrigan SA, Schlundt DG, Dubbert PM: Dietary restraint and
eating behavior in the natural environment. Addict Behav 1990,
15(3):285–290.
Kruger J, Blanck HM, Gillespie C: Dietary practices, dining out behavior,
and physical activity correlates of weight loss maintenance. Prevent
Chron Dis 2008, 5(1):A11–A24.
Story M, Kaphingst KM, Robinson-O’Brien R, Glanz K: Creating healthy food
and eating environments: policy and environmental approaches. Annu
Rev Public Health 2008, 29:253–272.
Roberto CA, Larsen PD, Agnew H, Baik J, Brownell KD: E1Evaluating the
impact of menu labeling on food choices and intake. Am J Public Health
2010, 100(2):312–318.
Chu YH, Frongillo EA, Jones SJ, Kaye GL: Improving patrons’ meal
selections through the use of point-of-selection nutrition labels. Am J
Public Health 2009, 99(11):2001–2005.
Bollinger B, Leslie P, Sorensen A: Calorie posting in chain restaurants. Am
Econ J Econ Pol 2011, 3:91–128.
Dumanovsky T, Huang C, Nonas C, Matte T, Bassett M, Silver L: Changes in
energy content of lunchtime purchases from fast food restaurants after
introduction of calorie labelling: cross sectional customer surveys. BMJ
2011, 343:d4464.
Department of Health and Mental Hygiene: The City of New York. (2008)
Press release. Board of health votes to require chain restaurants to

Platkin et al. BMC Obesity 2014, 1:21
http://www.biomedcentral.com/2052-9538/1/1/21

27.

28.
29.

30.
31.

32.

33.

34.

Page 7 of 7

display calorie information in New York City. http://www.nyc.gov/html/
doh/html/pr2008/pr008-08.shtml. Updated 2008. Accessed February 11,
2008.
California Health and Safety Code: Section 114094. http://www.leginfo.ca.
gov/pub/07-08/bill/sen/sb_1401-1450/sb_1420_bill_20080903_enrolled.
html. Updated 2009. Accessed July 22, 2009.
Nestle M: Health care reform in action – calorie labeling goes national.
N Engl J Med 2010, 362(35):2343–2345.
Kreiger J, Chan N, Saelens B, Ta M, Solet D, Fleming D: Menu labeling
regulations and calories purchased at chain restaurants. Am J Preventative
Med 2013, 44(6):595–604.
French SA: Pricing effects on food choices. J Nutr 2003, 133(3):841S–843S.
Dumanovsky T, Nonas CA, Huang CY, Silver LD, Bassett MT: What People
Buy From Fast-food Restaurants: Caloric Content and Menu Item
Selection, New York City 2007. Obesity (Silver Spring) 2009,
17(7):1369–1374.
Ashlei J, Beverley A-H, Meena S: Menu Labels Displaying the Kilocalorie
Content or the Exercise Equivalent: Effects on Energy Ordered and
Consumed in Young Adults. Am J Health Prom 2014, In-Press.
Buscher LA, Martin KA, Crocker S: Point-of-purchase messages framed in
terms of cost, convenience, taste, and energy improve healthful snack
selection in a college foodservice setting. J Am Diet Assoc 2001,
101(8):909–913.
Bassett MT, Dumanovsky T, Huang C, Silver LD, Young C, Nonas C, Matte
TD, Chideya S, Frieden TR: Purchasing behavior and calorie information at
fast-food chains in New York City, 2007. Am J Public Health 2008,
98:1457–1459.

doi:10.1186/s40608-014-0021-5
Cite this article as: Platkin et al.: The effect of menu labeling with
calories and exercise equivalents on food selection and consumption.
BMC Obesity 2014 1:21.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

