
Restaurants With Calories Displayed On Menus Had Lower 
Calorie Counts Compared To Restaurants Without Such Labels

Sara N. Bleich,
Associate professor in the Department of Health Policy and Management at the Johns Hopkins 
Bloomberg School of Public Health, in Baltimore, Maryland

Julia A. Wolfson,
PhD candidate in the Department of Health Policy and Management at the Johns Hopkins 
Bloomberg School of Public Health

Marian P. Jarlenski, and
Assistant professor in the Department of Health Policy and Management, Graduate School of 
Public Health, at the University of Pittsburgh, in Pennsylvania

Jason P. Block
Assistant professor in the Department of Population Medicine at Harvard Medical School, in 
Boston, Massachusetts

Sara N. Bleich: sbleich@jhu.edu

Abstract

Beginning in December 2016, calorie labeling on menus will be mandatory for US chain 

restaurants and many other establishments that serve food, such as ice cream shops and movie 

theaters. But before the federal mandate kicks in, several large chain restaurants have begun to 

voluntarily display information about the calories in the items on their menus. This increased 

transparency may be associated with lower overall calorie content of offered items. This study 

used data for the period 2012–14 from the MenuStat project, a data set of menu items at sixty-six 

of the largest US restaurant chains. We compared differences in calorie counts of food items 

between restaurants that voluntarily implemented national menu labeling and those that did not. 

We found that the mean per item calorie content in all years was lower for restaurants that 

voluntarily posted information about calories (the differences were 139 calories in 2012, 136 in 

2013, and 139 in 2014). New menu items introduced in 2013 and 2014 showed a similar pattern. 

Calorie labeling may have important effects on the food served in restaurants by compelling the 

introduction of lower-calorie items.

On November 25, 2014, the Food and Drug Administration (FDA) issued the final rule for 

implementation of an Affordable Care Act provision that mandates calorie labeling on 

menus in chain restaurants.1 The rule requires that calorie information be posted on menus 

and menu boards in chain restaurants and similar retail food establishments with twenty or 

more locations nationwide. The final regulations expanded the proposed rule to include 

nearly all food establishments, including quick-service and table-service restaurants, grocery 

stores and superstores, movie theaters, bowling alleys, amusement parks, ice cream shops, 
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and takeout and delivery establishments. The rule will be implemented beginning in 

December 2016.

Policy makers conceptualized menu labeling as a tool to give consumers better information 

about their food purchases and to help decrease the typically high calorie content of 

restaurant meals.2 Yet rigorous evaluations of existing state and local menu labeling efforts 

with control groups and in real-world settings generally have shown either small or no 

impact on consumer calorie purchases.3–6

Instead of directly changing consumer behavior, menu labeling could encourage restaurants 

to reformulate current offerings or develop products with fewer calories, leading to lowered 

calorie consumption by customers. One study found that calories in chain restaurant menu 

items declined in King County, Washington,7 after the county enacted a local labeling 

requirement for chain restaurants.8 Another study demonstrated that the calories in newly 

introduced menu items at large chain restaurants declined by an average of sixty calories per 

item (a 12 percent decline) from 2012 to 2013, although very few of these chains voluntarily 

introduced labeling.9

Anticipating federal mandatory menu labeling requirements, several large chain restaurants 

voluntarily began adding calorie labeling to their menus.10,11 We compared the differences 

between calorie counts in large national chain restaurants that voluntarily implemented 

labeling of caloric content on their menus to calorie counts at those restaurants that did not. 

To our knowledge, this is the first study to make such comparisons.

Study Data And Methods

DATA

We used data from the MenuStat project, which is a census of menu items in most of the 200 

largest US restaurant chains. Information about the data set’s collection methods is available 

elsewhere.12 Briefly, data collection began in 2012 with 66 of the 100 largest US restaurant 

chains (based on US sales) and has expanded annually. The data include caloric content and 

other information about menu items from restaurant websites. For the present study, we 

included data for the 66 restaurant chains that contributed data to MenuStat for all three 

years available thus far, 2012–14.

Based on telephone conversations or e-mail correspondence with representatives of each of 

the sixty-six restaurant chains, information from news stories and restaurant press releases, 

and visits to a convenience sample of restaurant venues in the Baltimore, Maryland, and 

Boston, Massachusetts, areas, we determined that five of the sixty-six chains had introduced 

voluntary calorie labeling nationally before 2014: Chick-fil-A in 2013, Jamba Juice in 2010, 

McDonald’s in 2012, Panera in 2010, and Starbucks in 2013.

We analyzed all 23,066 menu items in the sixty-six restaurant chains for which there were 

data for 2012–14. Because we were able to analyze a census of all items on the menus 

during the study period, the patterns we observed in that time period are true in those 
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restaurants. However, to make inferences on the national level, we considered the data to be 

a nonprobability sample of menu items from other large US-based restaurant chains.

We also combined information from AggData (https://www.aggdata.com/) with information 

on local menu labeling laws compiled by the Center for Science in the Public Interest to 

identify, for each restaurant chain, the proportion of locations in a county with a local law 

requiring menu labeling.8 AggData provides the location of each chain restaurant outlet in 

the United States, including outlets for all sixty-six chains included in the MenuStat 

database.12 The data are highly accurate. Previous research has typically used data from Info 

USA or Dun and Bradstreet to identify food outlet locations, but the accuracy of information 

in these sources ranges from approximately 50 percent to 80 percent, and there is some 

evidence that accuracy varies according to neighborhood characteristics such as median 

household income.13,14

ANALYSIS

We examined three continuous outcomes for the sixty-six restaurant chains: per item mean 

calories for the full menu, for each year in the period 2012–14; per item mean calories for 

each year in the period among items on the menu in all three years; and per item mean 

calories in newly introduced menu items in 2013 and 2014, compared to items on the menu 

in 2012 only. We examined each of these outcomes separately, comparing restaurant chains 

with voluntary menu labeling to those without such labeling. We also compared the third 

outcome in specific chains with voluntary labeling to that outcome in their direct 

competitors (defined below).

We defined menu items offered in all three years as those items with the same item name 

and description within a given restaurant and menu category for each of the three years. New 

menu items were defined as those that had no item name, description, or calories recorded in 

one year but that did have that information recorded in the following year.

For the first and second outcomes (per item calorie content by year), we included an 

indicator variable for the years 2013 or 2014, with parameter estimates that reflected 

differences from 2012 to each subsequent year. For the third outcome (difference in calories 

between newly introduced items compared to older items), we included an indicator of 

whether a menu item was newly introduced in 2013 or 2014, compared to the reference 

value of being on the menu in 2012 only. For all outcomes, the main independent variable 

was the interaction between these respective year indicators and voluntary menu labeling 

status.

As mentioned above, for each of the chains with voluntary menu labeling we identified 

direct competitors for purposes of comparison. Jamba Juice was excluded from this analysis 

because there was no direct competitor in the database.

For Chick-fil-A and McDonald’s, we identified competitors as other chain restaurants with a 

similar focus on a specific menu category (chicken or hamburgers). Two of the authors 

coded competitors based on the dominant menu offerings (for example, McDonald’s was 

coded as a hamburger chain and Chick-fil-A was coded as a chicken chain). A third author 
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was available to adjudicate any differences, but there were none. For Panera and Starbucks, 

we identified competitors based on restaurant focus—that is, they were compared to all other 

fast casual restaurants.

We compared Panera and Starbucks together with all other fast casual and coffee restaurants 

in the database. We combined Panera and Star-bucks because of the small number of menu 

items overall and the small number of new menu items introduced in 2014 among these two 

groups of restaurants.

We identified five direct competitors for Chick-fil-A, twelve for McDonald’s, and eleven for 

Star-bucks and Panera combined. The menu category of focus and restaurant focus for each 

chain restaurant are available in the online Appendix Exhibit A1.15

Our analyses included covariates to classify menu items, including whether an item was 

offered on the children’s menu and whether an item was offered regionally or for a limited 

time only. At the restaurant level, we included covariates to indicate whether a restaurant 

was national or regional (that is, if it had locations in each of the nine US census divisions or 

not), and restaurant type (fast food, full service, or fast casual).

Menu labeling requirements had been enacted in more than twenty regions before the federal 

requirements.1,8 Therefore, we included a covariate to measure the proportion of locations of 

each restaurant chain that was subject to local labeling laws in 2012–14, and we categorized 

this continuous measure into tertiles. We used this covariate at the level of the county 

(instead of ZIP code or state) since most local menu labeling was implemented in cities and 

states, making the county the closest geographical match. Definitions of covariates and 

descriptive statistics of restaurant-level data are included in the Appendix, along with 

information about the MenuStat data set.15

STATISTICAL ANALYSES

The unit of analysis was each menu item. We employed generalized linear models to 

examine differences between menu items offered in chain restaurants with national 

voluntary menu labeling and items offered in restaurants without the labeling for each 

outcome described above, controlling for the item- and restaurant-level covariates described 

above. These analyses included an interaction term between year and voluntary labeling 

status to examine whether mean per item calories differed between chain restaurants with 

voluntary labeling and those without. We examined differences in mean per item calories 

among newly introduced items in 2014 between Chick-fil-A, McDonald’s, Panera, and 

Starbucks (all of which had voluntarily introduced national menu labeling) and their 

competitors that had not implemented labeling.

We present p values for all analyses because the data are treated as a sample generalizable to 

large restaurant chains. We adjusted standard errors to account for clustering at the 

restaurant level.
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LIMITATIONS

Our findings should be interpreted in light of several limitations. First, the data included 

menu items from only the largest US restaurant chains. These results are unlikely to be 

generalizable to other types of restaurants.

Second, MenuStat’s recording of information about calories may have been subject to error 

since the database captures calories from restaurants’ websites. However, previous studies 

have demonstrated that information about caloric content published by restaurants is highly 

accurate.12

Third, our measure of voluntary national menu labeling did not account for varying dates of 

implementation, which ranged from 2010 to 2013. This could have biased our results toward 

the null (that is, it could have led to our underestimating differences between restaurant 

chains). We anticipated results’ being biased toward the null in this case because some 

restaurants that labeled their menus contributed data during a time period when they did not 

use labeling.

Fourth, because only five of the sixty-six chains implemented labeling, with three of the five 

doing so in the period 2010–12, we did not have sufficient baseline data for restaurants with 

labeling to facilitate difference-in-differences analyses. As more data become available, a 

future study should be able to accommodate this type of analysis.

Fifth, although our ability to use census data is a strength of the study, the MenuStat data are 

a nonprobability sample. This limits inferences to the large chains included in this analysis.

Sixth, our estimates of mean per item calories at the restaurant level may vary based on how 

calories are reported in the MenuStat data. For example, there is no standardized serving size 

used to report per item calories, and some chains (such as those with “build your own” 

options) report component parts of a meal separately instead of collectively as a full meal. 

This causes their mean per item calories to appear artificially low.

Seventh, while our data are longitudinal, they do not allow for certainty in the direction of 

effects. For example, some restaurants may have been early adopters of calorie labeling 

because they prioritized lower-calorie menu items or healthy eating as part of their brand 

identity.

Eighth, the sixty-six restaurant chains included in this study are among the top hundred 

chains based on US sales. However, they may not be representative of all the top hundred 

chains.

Ninth, these data described menu items available for purchase, not sales. Therefore, the 

frequency with which lower-calorie items were purchased and the characteristics of 

customers who typically chose them are unknown.

Finally, we lacked sufficient sample size to conduct supplementary analyses such as 

analyzing restaurant chains separately over time.
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Study Results

MENU ITEM CHARACTERISTICS

There were 3,675 items sold by the five restaurant chains that had information about calories 

posted: 697 (19 percent) were types of food, 2,494 (68 percent) were beverages, and the 

remaining 484 items (13 percent) were toppings or ingredients (Appendix Exhibit A2).15 

The sixty-one chains that did not voluntarily label their menus sold 19,391 items: 11,345 (59 

percent) were food items, 4,860 (25 percent) were beverages, and the remaining 3,186 items 

(16 percent) were toppings or ingredients.

Among chain restaurants that used voluntary menu labeling, 38 percent of menu items in 

2013 and 24 percent in 2014 were new, compared to 16 percent and 15 percent, respectively, 

for chains without voluntary labeling.

CALORIE DIFFERENCES BY MENU LABELING STATUS, 2012–14

In each of the three years in the study period, average per item calories for all menu items in 

restaurants with voluntary labeling were significantly lower than those in restaurants without 

the labeling (Exhibit 1). No significant time trends were evident.

Similarly, for items on menus in all three years, average per item calories in each year were 

significantly lower in restaurants with voluntary labeling compared to those without (Exhibit 

2). Again, no significant time trends were evident.

DIFFERENCES IN MEAN CALORIES AMONG NEW ITEMS BY MENU LABELING STATUS

Compared to chain restaurants without labeling, those with voluntary labeling had lower 

calorie content for items that were on the menu only in 2012 (a difference of 286 kcal: 232 

versus 519; p < 0.001) and lower calorie content for new menu items introduced in 2013 (a 

difference of 182 kcal: 263 versus 445; p < 0.001) and in 2014 (a difference of 110 kcal: 309 

versus 419; p = 0.004) (Exhibit 3). The within-group difference in calories for new menu 

items in 2014 compared to items on the menu only in 2012 was significant among 

restaurants both with voluntary labeling (309 kcal versus 232 kcal; p = 0.02) and those 

without it (419 kcal versus 519 kcal; p = 0.001) (data not shown).

Of note, the average number of calories remained lower throughout the study period in 

restaurants with voluntary menu labeling compared to those without such labeling. However, 

the mean per item calorie content actually increased over time in restaurants with voluntary 

labeling and decreased for those without (see Appendix Table A3).15

DIFFERENCES AMONG COMPETING CHAIN RESTAURANTS BY MENU LABELING STATUS

We compared Chick-fil-A to all other chicken restaurants, McDonald’s to all other 

hamburger restaurants, and Starbucks and Panera together to all other coffee chains and fast 

casual restaurant chains. We found that in chains with voluntary labeling, the new items 

introduced in 2014 had significantly fewer calories than the new items introduced in 2014 by 

their direct competitors. For example, the mean per item calories at Chick-fil-A were 267 

kcal versus 375 kcal at other chicken restaurants (Exhibit 4). When we considered data for 
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food and beverages separately, we noted significantly lower calories in food at Chick-fil-A 

versus other chicken restaurants, and in beverages at McDonald’s versus other hamburger 

restaurants and at Starbucks and Panera versus other coffee chains and fast casual 

restaurants.

Discussion

We found that chain restaurants that voluntarily posted information about calories on their 

menus nationwide offered lower-calorie menu items compared to restaurants that did not 

post the information in terms of overall menu items, items that appeared on the menu in all 

three years of the study period, and new menu items introduced in 2013 and 2014. Average 

per item calories in each year were substantially lower in restaurants with voluntary labeling 

than in those without it. Chain restaurants with voluntary labeling also had new menu items 

with fewer calories compared to chain restaurants without. This finding persisted when we 

compared average calories in new items in 2014 at some of the chains with voluntary menu 

labeling and calories in new items at those chains’ direct competitors.

Notably, the within-group trends indicated an increase in mean per item calories among 

restaurants with voluntary labeling and a decrease in mean per item calories in restaurants 

without labeling. However, the absolute level of calories was lower among restaurants with 

voluntary labeling.

There were no significant time trends for menu items that were either offered in all of the 

three years or offered in only one of the three years (2012, 2013, or 2014) among restaurants 

with or without voluntary labeling. However, we did find that menu items at chains with 

voluntary labeling consistently had fewer calories than items at chains without the labeling. 

Taken together, these findings suggest that menu labeling might not have catalyzed 

reductions in calories in menu items. Instead, differences in calories might be a continuation 

of an already existing trend in chain restaurants that implemented labeling voluntarily.

Notably, the observed trends related to overall calories mask important heterogeneity in the 

types of items sold. Fewer mean per item food calories in chain restaurants with voluntary 

labeling are primarily related to changes in food, not beverages.

Policy Implications

The reasons we observed lower-calorie items across time in restaurants with voluntary 

labeling and reductions in calorie counts in those restaurants without labeling are not yet 

well understood, but we highlight several plausible explanations. First, restaurants may be 

anticipating public backlash after information about calories is posted and may be lowering 

the calories in their offerings as a result. Members of the public significantly underestimate 

the number of calories in the food they consume and may be surprised by how many calories 

certain items contain.2,16–18

Second, the constant media attention to high-calorie menu items and fast food in particular19 

may spur voluntary reformulation of menu items. For example, a recent article in the New 
York Times showed that the typical order at Chipotle contains about 1,070 calories—twice 
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as many calories as a Big Mac and “more than half of the calories that most adults are 

supposed to eat in an entire day.”20

Third, consumer demand may drive voluntary changes. Although only one-third of 

customers report noticing menu labeling in studies conducted in real-world settings,21,22 

these customers tend be to female, white, and older than age thirty and to have higher 

income and educational attainment than the national average.21 This consumer group 

(mothers, in particular) is opinionated and active on social media, has significant purchasing 

power, and influences the majority of all purchase decisions.23

The transparency introduced by labeling may increase consumer demand for healthier items, 

which may be reflected in our finding that chains with voluntary menu labeling introduced 

approximately twice as many new items in 2013 and one-third more new items in 2014, 

compared to chains without voluntary menu labeling. Further evidence for this comes from 

some of the largest fast-food chains. Over time McDonald’s has added increasingly healthy 

items to its menu, introducing such items as specialty salads in 2003, snack wraps in 2006, 

fruit smoothies in 2010, and oatmeal in 2011. These actions have been emulated by 

competitors such as Wendy’s and Burger King.24

Fourth, fierce competition between chain restaurants for market share may also drive 

voluntary changes. Profit margins are the primary reasons why restaurants might offer or 

increase the amount of healthier food options.25 Some evidence suggests that menu labeling 

may even lead to increased revenue in the short term.26

Finally, voluntary changes could be the result of public relations efforts on the part of chain 

restaurants to improve perceptions of the healthfulness of their menu items. For example, in 

2011 the National Restaurant Association launched the Kids Live Well initiative, a voluntary 

program that includes over 42,000 restaurants committed to offering healthy meal items for 

children.27

The reduction we noted in calories of new menu items for 2014 compared to 2012 for those 

restaurants without labeling may be a reaction to the upcoming federal rule requiring 

labeling of menus at large chain restaurants. However, the absolute number of calories was 

lower throughout the study period in restaurants with voluntary menu labeling than in those 

without.

Regardless of the mechanism, if the observed supply-side lower calorie amounts among 

chain restaurants with voluntary menu labeling proliferates after the implementation of 

federally required menu labeling, the implications for population obesity are considerable. 

Americans spend over $600 billion annually in the 990,000 restaurants across the United 

States.28 That amount represents almost one-half of all food dollars spent in 2010, and fast-

food restaurants account for over one-third of restaurant sales.29 Fast-food consumption is 

associated with greater total caloric intake30,31 and increased body weight.32

Every day, one-third of the adults and children in the United States eat at fast food 

restaurants.33 Reducing purchases in chain restaurants by approximately 120 calories for 

standard items on restaurants’ menus and by approximately 146 calories for newly 
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introduced items (the average differences in calories we observed between restaurants with 

and those without voluntary labeling) could help substantially reduce the daily number of 

excess calories that underlie the obesity epidemic in adults (estimated to be 220 calories per 

day)34 and children (estimated to be 165 calories per day).35

Together, the results from this study and previous studies that found little to no impact of 

local menu labeling on consumer calorie purchases3–5 suggest that the biggest impact of 

menu labeling may come in restaurant changes instead of in changes in individual behavior. 

Therefore, future evaluations of federal menu labeling should measure changes among 

consumers and restaurants.

Among restaurant chains, it will be particularly important to examine how calories are 

changing (for example, the number of calories in old versus newly introduced items), 

changes in which menu items are likely to have the most impact on public health, when 

restaurants decide to change (for example, immediately in response to future regulation or in 

response to competitors’ changes), and which chain is responding the most to these market 

forces. Recent research suggests that some restaurant types—such as quick-service 

restaurants with healthier signature items—might be more agile in adapting to menu 

labeling.36

Finally, we note that the implementation of nationwide menu labeling represents a major 

cultural shift. The effects of menu labeling should be understood as part of a broader trend 

toward the use of policies, through the public and private sectors, to improve the health of 

food environments. These policies include a proposed national ban on trans fat, school 

nutrition policies, and the pledge from the nation’s leading manufacturers of food and 

beverage consumer packaged goods to sell 1.5 trillion fewer calories in the US 

marketplace.37

Conclusion

Chain restaurants are ubiquitous in the United States and represent a significant source of 

calories for many Americans.29 Regardless of whether the differences in caloric content 

between large chain restaurants with voluntary menu labeling and those without it were 

prompted by the anticipated federal labeling requirements or by other forces, lower-calorie 

menu items, coupled with the expansive final rule for menu labeling, may be an important 

tool for helping consumers reduce their calorie intake. Because of the limited impact of 

calorie labeling on purchasing decisions3–5,38 and evidence suggesting that 70 percent of 

customers rarely alter their ordering habits when they go to a chain restaurant,39 the greatest 

impact of mandatory menu labeling on population health may come from restaurants’ 

changing the calories of their menu items instead of consumers’ changing their behavior. 

Since our results cannot prove causation, further research is necessary to test the nature of 

the associations we found between the voluntary use of menu labeling in chain restaurants 

and changes in the caloric content of menu items.
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Exhibit 3. Predicted Difference In Mean Calories Between Restaurants Without Menu Labeling 
And Those That Voluntarily Implemented Menu Labeling Before 2014
SOURCE Authors’ analysis of data from MenuStat (Note 12 in text) and data collected 

about restaurant characteristics and policies. NOTES All differences are positive because 

restaurants without labeling had more calories, compared to those with labeling, for overall, 

food (all menu categories except beverages and toppings or ingredients), and beverage 

categories. Mean per item calories in each year are predicted means from models that 

adjusted for children’s menu item status, whether an item was offered regionally or for a 

limited time only, whether a restaurant chain is national, the percentage of restaurant 

locations within each chain subject to local menu labeling regulation, and restaurant type 

(fast food, full service, fast casual). The within-group difference in calories for new menu 

items in 2014 compared to items on the menu in 2012 only was significant among 

restaurants with labeling and among those without it.
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