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Higher-Calorie Menu Items Eliminated in Large
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Introduction: Large chain restaurants have reduced calories in their new menu items. No research
has examined the calorie content of items eliminated from these menus.

Methods: Data are from the MenuStat project (2012–2015), which includes 66 of the 100 largest
U.S. chain restaurants (n¼27,238 items), to compare: (1) mean calories for items on the menu in all
years compared with those dropped after 2012 and (2) mean calories for items new in 2013 or 2014
that stayed on the menu compared with items new in 2013 or 2014 that were dropped. The data were
analyzed in 2016.

Results: Menu items that were dropped from the menu relative to those on the menu in all years
had 71 more calories (p¼0.02). New items that were dropped relative to new items that stayed on the
menu had 52 more calories (p¼0.04).

Conclusions: Items dropped from chain restaurant menus are significantly higher in calories than
items that remain on the menu. Eliminating higher-calorie items from restaurant menus may have a
significant and positive impact on population health by reducing calorie intake without relying on
individual behavior, which is very resistant to change.
Am J Prev Med 2017;](]):]]]–]]]. & 2017 American Journal of Preventive Medicine. Published by Elsevier Inc. All
rights reserved.
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Restaurant food is typically higher in calories1,2 and
more energy dense than foods consumed at
home.1 Eating away from home is associated with

higher obesity risk.3–7 There is growing evidence that
many large chain restaurants may be reducing or
reformulating the calories in their menu items in
anticipation of the federal menu labeling require-
ments.8–11 The menu labeling rule was included in the
2010 Affordable Care Act, is scheduled to be imple-
mented nationally on May 2018 (after several delays),
and mandates that calorie information be posted on
menus and menu boards in restaurants or similar retail
food establishments with more than 20 outlets. Prior to
the Affordable Care Act, menu labeling regulations were
adopted by more than 20 localities,12 beginning with
New York City in 2008. Research has shown that while
the caloric content of items on menus has remained
constant over time, large chain restaurants have
decreased the calorie content of newly introduced menu
items by about 60 calories (or a 12% decline) from 2012
to 2014,8,9 and that large chain restaurants that posted
calorie information have items that are lower in calories
than chains that do not post.10 Among fast-food restau-
rants, this decline in calories among new items appears to
be driven by a decrease in calories from unsaturated
fat that were offset by increases in calories from
sugar.11 Among chain restaurants with a specific focus
(e.g., burgers in a burger restaurant), average calories in
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new menu items not core to the business (e.g., non-
burgers in a burger restaurant) have generally declined
more than calories in core menu items.8

To date, the research examining calorie changes and
reformulation in large chain restaurants has focused on
the calorie content of items on the menu—both those
items consistently present on the menu and those items
that have been newly introduced. No research has
examined the calorie content of the items that have been
removed from the menu. It is possible that restaurant
anticipation of the transparency introduced by menu
labeling may also influence restaurants to remove higher
calorie items from their menus. Self-regulation in the
food industry to prevent government regulation is
common.13,14

This study, which includes annual restaurant data
from 2012 to 2015, compared mean calories among items
that stayed on the menu in all years of the study to items
dropped, and compared mean calories among newly
introduced items that stayed on the menu to newly
introduced items that were dropped from the menu. The
primary study hypothesis is that mean calories for items
that remain on the menu will be significantly lower than
mean calories for items dropped from the menu, given
the trend toward lower calories among newly introduced
menu items.8,9 It is further hypothesized that a larger per-
item difference in calories for dropped menu items that
were not core to the brand of a particular restaurant
would be observed.

METHODS
Study Sample
The data for this analysis were obtained from the MenuStat
project.15 The New York City Department of Health and Mental
Hygiene developed the MenuStat database to track nutritional
content of menu items in a majority of the 100 top-selling U.S.
restaurant chains. To populate the database, they use caloric
information about menu items made public by restaurants on
their websites. For this analysis, the data were restricted to 66 of the
100 largest U.S. restaurants, which are available in all 4 years of the
data (2012–2015) and includes 27,238 menu items. The MenuStat
team categorized each of the menu items into one of 12 mutually
exclusive menu categories.

Measures
This analysis used two continuous outcomes: (1) the difference in
mean per-item calories between items that stayed on the menu in
all years of the study (2012–2015) compared with items included
on the menu in 2012 but dropped in 2013, 2014, or 2015; and (2)
the difference in mean per-item calories between items newly
introduced in 2013 or 2014 that stayed on the menu compared
with items newly introduced in 2013 or 2014 that were dropped
from the menu (in 2014 or 2015). Menu items offered in all years
were defined as those items with the same item name and
description within a given restaurant and menu category in each
year of the study (2012–2015). Based on the definition from the
MenuStat team, newmenu items in each of the study years (2013–2015)
were defined as those items that had no item name, description, or
calories recorded in previous years, but did have an item name,
description, and calories recorded in the present year (e.g., new
menu items in 2015 were defined as those that had no item name,
description, or calories recorded in 2012, 2013, or 2014 but did
have an item name, description, and calories recorded in 2015
only).

For the first outcome (mean calories for items on the menu in all
years compared with those dropped after 2012), the main
independent variable was an indicator for whether the item was
on the menu in all years or on the menu in 2012 and subsequently
dropped. For the second outcome (mean calories for items new in
2013 or 2014 and stayed on the menu compared with items new in
2013 or 2014 that were dropped from the menu), the main
independent variable was an indicator of whether a menu item was
new in 2013 or 2014 and stayed or whether an item was new in
2013 or 2014 and dropped. Essentially, the first outcome captures
differences in the calorie content of dropped menu items relative to
items present on restaurant menus in all years. The second
outcome captures differences between items that stay on versus
items taken off restaurant menus within the subset of menu items
that are newly introduced in each chain restaurant.

Menu items were classified as foods, beverages, appetizers, main
courses, desserts, or toppings/ingredients by the MenuStat team.
Coffee beverages were identified based on item descriptions.
Analyses were conducted overall and among the menu item
categories. The authors included item-level covariates (children’s
menu item status) and restaurant-level covariates: (1) whether a
restaurant was national or not (based on having locations in each
of the nine U.S. Census divisions) and (2) restaurant type (fast
food, full service, or fast casual). For the subgroup analysis of core
versus non-core menu items, a variable indicating whether a
restaurant had a specific menu focus (burger, pizza, chicken, or
sandwich) was used from prior work.8

Statistical Analysis
For both outcomes, generalized linear models were used to
examine: (1) mean calories for items on the menu in all years
compared with those items dropped after 2012 and (2) mean
calories for items new in 2013 or 2014 that stayed on the menu
compared with items new in 2013 or 2014 that were dropped from
the menu. All analyses report the predicted mean per-item
calories, controlling for covariates described here. SEs were
adjusted to account for clustering of items within restaurants.

RESULTS
Table 1 shows the characteristics of menu items as well as
the percentage of menu items on the menu in all years
and percentage of items dropped from the menu. Of the
27,238 items offered on menus from 2012 to 2015, a total
of 54% were in fast-food restaurants, 52% were food
items (the majority of which were main courses), 34%
were beverages, and 7% were children’s menu items.
Overall, 33% of items were on the menu in all years of the
www.ajpmonline.org



Table 1. Menu Item Characteristics in 66 U.S. Restaurants in 2012–2015, Overall and Stratified by Menu Category

Menu category n
All menu
items, %

On the
menu in all
years, n (%)

On the menu in
2012 and dropped
in 2013, 2014, or

2015, n (%)

New in 2013
or 2014 and
stayed on
menu, n (%)

New in 2013
or 2014 and
dropped from
menu, n (%)

Overall 27,238 100.0 8,944 (32.8) 5,761 (21.2) 4,976 (18.3) 3,299 (12.1)
Fooda 14,019 51.5 5,005 (56.0) 3,402 (59.1) 1,898 (38.1) 1,685 (51.1)
Beverages 9.175 33.7 2,481 (27.7) 1,240 (21.5) 2,412 (48.5) 1,213 (36.8)
Coffee only 4,458 16.4 720 (8.1) 475 (8.3) 1,139 (22.9) 822 (24.9)

Children’s menu 1,866 6.9 859 (9.6) 312 (5.4) 387 (7.8) 134 (4.1)
Menu category

Appetizers and
sides

1,671 6.1 800 (8.9) 311 (5.4) 182 (3.7) 162 (4.9)

Main coursesb 9,777 35.9 3,086 (34.5) 2,578 (44.8) 1,418 (28.5) 1,203 (36.5)
Pizza 1,083 4.0 427 (4.8) 215 (3.7) 117 (2.4) 98 (3.0)
Sandwich 2,993 11.0 763 (8.5) 963 (16.7) 480 (9.7) 436 (13.2)
Burgers 770 2.8 335 (3.8) 163 (2.8) 93 (1.9) 69 (2.1)
Entrees 3,589 13.2 1,087 (12.2) 940 (16.3) 493 (9.9) 417 (12.6)
Salads 842 2.1 283 (3.2) 180 (3.1) 146 (2.9) 121 (3.7)
Soups 500 1.8 191 (2.1) 117 (2.0) 89 (1.8) 62 (1.9)

Dessertsc 2,571 9.4 1,119 (12.5) 513 (8.9) 298 (6.0) 320 (9.4)
Toppings/
ingredients

4,044 14.9 1,458 (16.3) 1,119 (19.4) 666 (13.4) 401 (12.2)

Restaurant type
Fast food 14,629 53.7 5,192 (58.1) 3,029 (52.6) 2,698 (54.2) 1,668 (50.6)
Fast casual 4,890 18.0 947 (10.6) 867 (15.1) 1,283 (25.8) 824 (25.0)
Full service 7,719 28.3 2,805 (31.4) 1,865 (32.4) 995 (20.0) 807 (24.5)

aIncludes all menu categories except beverages and toppings/ingredients.
bIncludes burgers, entrees, pizza, sandwiches, and salads and soups that are not categorized as appetizers or side dishes.
cIncludes desserts and other baked goods.
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study, 21% were on the menu in 2012 and dropped in
subsequent years, 18% were new in 2013 or 2014 and
stayed on the menu, and 12% were new in 2013 or 2014
and dropped from the menu.
Altogether the items on the menu in 2012 that stayed

on the menu in all years had significantly fewer calories
than items on the menu in 2012 but dropped in 2013,
2014, or 2015 (347 calories vs 417 calories, p¼0.02;
Table 2). This was primarily driven by a significant
difference in food calories; mean calories among food
items on the menu in all years were 458 calories
compared with 560 calories among items dropped
(po0.01). Within the food category, the effect was driven
by main course items (513 calories vs 598 calories,
p¼0.03), which was specifically due to a significant
difference in calories for sandwiches (525 calories vs
645 calories, p¼0.04) and burgers (641 calories vs 730
calories, p¼0.04). The difference for desserts was margin-
ally significant (394 calories vs 470 calories, p¼0.07).
Among restaurant types, items on the menu in full-
service restaurants in 2012 that stayed on the menu in all
years had significantly lower calories than items dropped
(397 calories vs 537 calories, po0.01).
] 2017
Table 3 shows mean calories for items that were new in
2013 or 2014 and that stayed on the menu versus items
that were new in 2013 or 2014 that were dropped from
the menu. Overall, menu items newly introduced in 2013
or 2014 that stayed on the menu had significantly fewer
calories than items new in 2013 or 2014 that were
dropped from the menu (376 calories vs 428 calories,
p¼0.04). Among fast-food restaurants, items that were
new to the menu and stayed had significantly fewer
calories than items that were new to the menu and
dropped (369 calories vs 462 calories, po0.01).
For this outcome, the authors conducted a supple-

mentary analysis among just the fast-food restaurants
included in the study (Appendix Table 1, available
online). The difference in calories for food was margin-
ally significant overall and for some specific food
categories: appetizers and sides, sandwiches, and entrees.
Within the food category, the difference in calories for
soup between items that were new and stayed versus
items that were new and dropped was significant. Results
from Tables 2 and 3 were also examined by percentiles;
those patterns are virtually the same as the main result
(Appendix Tables 4 and 5, available online).



Table 2. Predicted Mean Per-item Calories for Menu Items in 2012 That Stayed, Compared to Items Dropped

Menu category n

Mean calories,
on the menu
in all years

Mean calories, on in
2012 dropped in

2013, 2014, or 2015

Difference in
calories for

items dropped p-value

Overall 14,557 347 417 71 0.02
Fooda 8,393 458 560 102 o0.01
Beverages 3,589 259 283 24 0.37

Coffee only 1,159 267 274 6 0.73
Children’s menu 1,170 225 224 −1 0.97

Menu category
Appetizers and sides 1,108 331 410 79 0.15
Main coursesb 5,657 513 598 84 0.03

Pizzas 642 390 355 −35 0.22
Sandwiches 1,725 525 645 120 0.04
Burgers 497 641 730 88 0.04
Entrees 2,023 584 626 42 0.30
Salads 462 479 483 4 0.89
Soups 308 260 251 −9 0.73

Dessertsc 1,628 394 470 76 0.07
Toppings/ingredients 2,575 118 115 −3 0.87

Restaurant type
Fast food 8,189 330 380 50 0.21
Fast casual 1,800 290 295 5 0.93
Full service 4,568 397 537 140 o0.01

Note: Mean per-item calories in each year adjusted for children’s menu item status, whether a restaurant chain is national, and restaurant type (fast
food, full service, fast casual). SEs are clustered to account for correlation within restaurants. Regional and limited-time items are included. Boldface
indicates statistical significance (po0.05).
aIncludes all menu categories except beverages and toppings/ingredients.
bIncludes burgers, entrees, pizza, sandwiches, and salads and soups that are not categorized as appetizers or side dishes.
cIncludes desserts and other baked goods.
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Figure 1 presents the results for both study outcomes
among restaurants with a specific focus (e.g., burgers,
pizza, chicken, or sandwiches) by whether the items in
those restaurants are core or non-core to the business.
The point estimates for Figure 1 along with the results for
the difference-in-difference between core and non-core
can be found in Appendix Table 2 (outcome 1, available
online) and Appendix Table 3 (outcome 2, available
online).
For the first study outcome—the difference between

items on the menu in all years compared with items on
the menu in 2012 and dropped—a significant difference
in sandwich restaurants was observed. For core items in
sandwich restaurants, items that stayed on the menu in
all years had fewer calories than those items that were
dropped (448 calories vs 733 calories, po0.001). For
non-core items in sandwich restaurants, items that stayed
on the menu in all years had higher calories than those
that were dropped (181 calories vs 132 calories,
po0.001). The difference-in-difference for sandwich
restaurants was significant (333 calories, po0.001),
meaning that the difference in calories between dropped
items and items that stayed on the menu was greater for
core, compared with non-core menu items.
For the second study outcome—the difference between

items new to the menu in 2013 and 2014 and dropped
compared with items new to the menu and not dropped
—a significant difference in burger, chicken, and sand-
wich restaurants was observed. In burger restaurants,
both core and non-core items that were new in 2013 or
2014 and stayed on the menu had fewer calories than
items new in 2013 or 2014 that were dropped from the
menu (core: 465 calories vs 688 calories, p¼0.03 and
non-core: 376 calories vs 497 calories, p¼0.04). For
chicken restaurants, non-core items that were new in
2013 or 2014 and stayed on the menu had fewer calories
than items dropped (203 calories vs 349 calories,
po0.01), but there was no difference for core items.
Thus, in chicken restaurants, the difference in calories
between items that were new in 2013 or 2014 that stayed
on the menu and items that were new and were dropped
from the menu was significantly greater for non-core,
compared with core, menu items (−193 calories,
p¼0.02). For sandwich restaurants, non-core items that
www.ajpmonline.org



Table 3. Predicted Mean Per-item Calories Among Newly Introduced Items Later Dropped Compared to Items Not Dropped

Menu category n

Mean calories, new in
2013 or 2014 and stayed

on menu

Mean calories, new in 2013
or 2014 and dropped from

menu

Difference in
calories for items

dropped p-value

Overall 8,170 376 428 52 0.04
Fooda 3,561 537 560 22 0.43
Beverages 3,543 318 350 33 0.42
Coffee only 1,884 284 257 −27 o0.001

Children’s menu 518 176 222 46 0.22
Menu category

Appetizers and
sides

342 352 387 35 0.38

Main coursesb 2,605 571 594 23 0.48
Pizzas 213 331 432 101 0.28
Sandwiches 913 571 621 50 0.21
Burgers 159 757 824 67 0.36
Entrees 902 664 668 3 0.90
Salads 267 505 449 57 0.26
Soups 151 254 234 −20 0.55

Dessertsc 614 485 527 41 0.55
Toppings/
ingredients

1,066 115 134 20 0.25

Restaurant type
Fast food 4,310 369 462 93 o0.01
Fast casual 2,069 262 229 −33 0.06
Full service 1,791 531 573 42 0.32

Note: Mean per-item calories in each year adjusted for children’s menu item status, whether a restaurant chain is national, and restaurant type (fast
food, full service, fast casual). SEs are clustered to account for correlation within restaurants. Regional and limited-time items are included. Boldface
indicates statistical significance (po0.05).
aIncludes all menu categories except beverages and toppings/ingredients.
bIncludes burgers, entrees, pizza, sandwiches, and salads and soups that are not categorized as appetizers or side dishes.
cIncludes desserts and other baked goods.

Figure 1. Differences in mean calories for core and non-core items that stayed on the menu versus items dropped in
restaurants with a specific focus.
Note: The figure shows: the difference between items on the menu in 2012 and dropped in 2013, 2014, or 2015 compared to items on the menu in all
years; and the difference in predicted mean calories among new menu items in 2013 and 2014 that were later dropped from the menu compared to
new menu items that stayed on the menu, comparing core to non-core items in the 30 restaurants with a specific menu focus. Core items in burger
restaurants include burgers only, and non-core items include all else. Core items in pizza restaurants include pizzas only, and non-core items include
all else. Core items in chicken restaurants include chicken items only, and non-core items include all else. Core items in sandwich restaurants include
sandwiches only, and non-core items include all else. Regressions controlled for children’s menu item status and whether a restaurant chain is
national.
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were new in 2013 or 2014 and stayed on the menu had
lower calories than items dropped (158 calories vs 240
calories, po0.001).

DISCUSSION
This study examined the difference in mean calories
between items that stayed on menus in 66 of the largest
U.S. chain restaurants, compared with items that were
dropped from the menu. The authors looked at two
categories of dropped menu items, those that were on the
menu in 2012 and dropped in subsequent years (com-
pared with those continuously on the menu from 2012 to
2015) that accounted for 21% of menu items in the study
sample, and those that were new in 2013 or 2014 and
dropped (compared with those that were new in 2013 or
2014 and stayed) that accounted for 12% of items in the
study sample.
Consistent with the study hypothesis, the study found

that in most food categories, mean calories for items that
remained on the menu were significantly lower than mean
calories for items that were dropped from the menu. Items
that were dropped relative to those on the menu in all
years had 71 more calories, on average. This was mostly
driven by food categories, specifically pizza and sand-
wiches, and most of the dropped menu items were
concentrated among full-service restaurants. Similarly,
new items that were dropped relative to new items that
stayed on the menu had 52 more calories, mostly driven
by entrees and sandwiches in fast-food restaurants and
concentrated among fast-food restaurants. Notably, the
results for coffee and soup (in fast-food restaurants) were
in the opposite direction of the main effect. Still, the
overall results suggest that restaurants are not just
reducing mean calories in their menu items by introduc-
ing new, lower calorie items,8,9 but also by dropping high-
calorie menu items. This may be part of a larger trend of
restaurants consolidating their menus. For example, IHOP
reduced its menu from 200 items to 170, BJ’s Restaurant
cut entrees from 181 to 150, and Tony Roma’s reduced
menu items from 92 to 60.16 From 2013 to 2014, the total
number of menu items at the nation’s top 500 restaurant
chains declined from 40,658 to 37,770.16

The decision to remove higher-calorie items from the
menu may also be in response to strong public pressure
for restaurants to offer healthier alternatives.17 There are
multiple examples of similar actions by the restaurant
industry to increase the healthiness of their offerings,
such as Cosi’s switch to a low-fat mayonnaise in its
sauces,18 Starbucks’ switch from whole milk to 2% fat
milk as its default,19 the Cheesecake Factory’s introduc-
tion of the “SkinnyLicious” menu,20 and Carl’s Jr.’s
introduction of turkey burgers.21 The results from this
study showing the removal of high-calorie items from
menus could be capturing restaurant behavior in
response to public/political pressure, as well as in
response to declining sales of higher-calorie items.
The results from this paper suggest that large chain

restaurants have fewer per-item mean calories across
their entire menu because they are dropping higher-
calorie items. Should this pattern continue or become
amplified when menu labeling is implemented, the
potential public health impact is large. Roughly one third
of adults and children eat at fast-food restaurants daily.22

Lower-calorie items on the menus of chain restaurants
may lead to both reduced calorie intake at the individual
level and a shift in norms or preferences toward lower-
calorie items at the societal level. Such changes by the
restaurant industry have much more potential to impact
population health, and potentially reduce calorie intake,
because they do not rely on individual behavior, which is
very resistant to change. The body of evidence examining
the impact of menu labeling on consumer behavior finds
limited evidence that menu labeling affects calories
purchased at fast-food restaurants and some evidence
that it lowers calories purchased at certain types of
restaurants (e.g., coffee shops) and in cafeteria settings.23

The potential for calorie changes by restaurant industry
to impact population health may be particularly true in
fast-food restaurants, where consumption has been
linked to overconsumption of calories.24–27 However,
the long-term impact of the labeling rule on menu item
reformulation will not be fully understood until after the
national mandate is in effect. Future research should
examine the macronutrient (e.g., unsaturated fat) and
micronutrient (e.g., sodium) composition of items
dropped from the menu.

Limitations
This analysis has several limitations. The data are limited
to menu items in the largest U.S. chain restaurants, so
these results are unlikely to be generalizable to small
chains, locally owned, or fine-dining restaurants. The
coding of caloric information may have been subject to
human error, as calories were transcribed from restau-
rants’ websites. However, the caloric content published
by restaurants has high accuracy.15 It is unknown
whether restaurant changes in menu-item calories will
reduce caloric intake and, subsequently, obesity. It is not
possible to account for changes in portion sizes across all
menu items and over time. In prior analyses, the authors
did look at the macronutrient changes underlying the
decline in calories among newly introduced items and
found that it was driven by a reduction in unsaturated fat
and an increase in sugar.11 This study did not examine
whether a chain posted calorie information nationally or
www.ajpmonline.org
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in portions of the country; although that is an important
question for future inquiry after national menu-labeling
rules have been in effect. Finally, these data describe
menu items available for purchase, not sales or con-
sumption. Therefore, the frequency with which items
that stay on the menu were purchased, the amount or
healthfulness of food consumed, or the characteristics of
customers who typically made that choice is unknown.

CONCLUSIONS
In a relatively short period of time, thousands of items
were dropped from the largest chain restaurants across
the U.S., and the mean calories among the items that
were dropped was higher, on average, than the items that
remained on the menu.
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