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Objectives. To determine the proportion of restaurants that will be required to post

calorie information under the Food andDrugAdministration’smenu-labeling regulations

in 4 New Jersey cities.

Methods.We classified geocoded 2014 data on 1753 restaurant outlets in accordance

with the Food and Drug Administration’s guidelines, which will require restaurants with

20 or more locations nationwide to post calorie information. We used multivariate lo-

gistic regression analyses to assess the association betweenmenu-labeling requirements

and census tract characteristics.

Results. Only 17.6% of restaurants will be affected by menu labeling; restaurants in

higher-income tracts have higher odds than do restaurants in lower-income tracts (odds

ratio [OR] = 1.55;P = .02). Restaurants in non-Hispanic Black (OR=1.62;P= .02) andmixed

race/ethnicity (OR=1.44; P= .05) tracts have higher odds than do restaurants in non-

Hispanic White tracts of being affected.

Conclusions. Additional strategies are needed to help consumers make healthy

choices at restaurants not affected by the menu-labeling law. These find-

ings have implications for designing implementation strategies for the law and

for evaluating its impact. (Am J Public Health. 2018;108:234–240. doi:10.2105/

AJPH.2017.304162)

See also Kraak, p. 158.

The proportion of calories consumed from
food sources outside the home, including

restaurants, has increased significantly since
the1970s andnowconstitutes roughly a thirdof
daily calories consumed by both children and
adults.1 Food purchased outside the home is
typically larger in portion sizes, higher in fat and
calories, and lower infiber than is foodprepared
at home.1–4 Additionally, restaurant meals
tend to be energy dense and nutrient poor and
often exceed the typical calorie recommen-
dations for single eating occasions.5–7

Although fast-food restaurants have been
shown to contribute the most calories to food
consumed away from home8 and typically
serve food of poor dietary quality,7 some ev-
idence suggests thatmeals from small chain and
independent restaurants aremore energy dense
than are those from large, national chain res-
taurants.6 Furthermore, meal consumption

away from home varies by sociodemographic
characteristics. Higher-income individuals
derive a greater proportion of calories from all
sources away fromhome, but the contribution
of calories from fast-food restaurants among
lower-income individuals recently surpassed
that for higher-income individuals.8,9 Non-
Hispanic Black adults consume significantly
more calories when dining out than do non-
Hispanic Whites and Hispanics.10

Overconsumption of calories is a primary
risk factor for weight gain and obesity11; thus,
it is not surprising that consumption of food

away from home is associated with higher
bodyweight.12 According toNationalHealth
and Nutrition Examination Survey data, 36%
of adults and 17% of youths aged 2 to 19 years
were obese (having a body mass index [de-
fined asweight in kilograms divided by height
in meters squared] ‡ 30.0) in 2011 through
2014.13 Because of the magnitude of the
problem, finding strategies to prevent obesity
is a public health priority.

Restaurants have been identified as possible
venues to target obesity prevention efforts,
because both adults and children frequently
consume meals in restaurants.14,15 The US
surgeon general’s 2001 call to action to prevent
obesity first proposed calorie menu labeling in
restaurants as a strategy to prevent and decrease
the burden of overweight and obesity.16 Soon
after, the Food and Drug Administration
(FDA) and the Institute of Medicine en-
couraged the restaurant industry to enact
voluntary menu labeling.17 State and local
governments also began trying to pass
menu-labeling laws in 2003; however, these
efforts encountered resistance from the res-
taurant industry. In 2006 New York City was
thefirst local jurisdiction to passmenu labeling,
and in 2008 California was the first state to
successfully implement a statewide law.18 By
2010, 20 states and localities had passed varied
menu-labeling policies,19 leading to different
stakeholders coming together to negotiate
uniform standards across all 50 states thatwould
preempt more restrictive state or city policies.

Menu labeling was finally passed into law
nationwide as part of the Patient Protection

ABOUT THE AUTHORS
Jessie Gruner, Robin S. DeWeese, Cori Lorts, and Punam Ohri-Vachaspati are with the School of Nutrition and Health Promotion,
Arizona State University, Phoenix. Michael J. Yedidia is with the Rutgers Center for State Health Policy, New Brunswick, NJ.

Correspondence should be sent to PunamOhri-Vachaspati, School ofNutrition andHealthPromotion,ArizonaStateUniversity, 500N3rd
Street, Phoenix, AZ 85001 (e-mail: pohrivac@asu.edu). Reprints can be ordered at http://www.ajph.org by clicking the “Reprints” link.

This article was accepted September 26, 2017.
doi: 10.2105/AJPH.2017.304162

234 Research Peer Reviewed Gruner et al. AJPH February 2018, Vol 108, No. 2

AJPH RESEARCH

mailto:pohrivac@asu.edu
http://www.ajph.org


and Affordable Care Act in 2010.20 The
primary goal of menu labeling is to help
consumersmake informed dietary choices,1 as
studies show the average consumer and even
nutrition professionals have trouble estimat-
ing the caloric content of meals eaten away
from home.21,22 The FDA, tasked with
creating guidelines for implementing menu
labeling, released the final rules in December
2014, which require restaurants and similar
food establishments with 20 ormore locations
nationwide to post calorie information on
menus and menu boards.23 The FDA’s final
guidance requires eligible restaurants to post
calorie information by May 7, 2018.24

Research shows that in restaurant settings,
although the majority of customers notice
menu labeling, only 15% to 33% of patrons use
the information when determining food or
beverage choices.25–30 Therefore, studies ex-
amining the overall impact of menu labeling
find no significant reduction in calorie pur-
chases or consumption.28,31–34 However,
studies looking at those who actively use
calorie information show that users purchase
fewer calories than do nonusers.26,29,30,35,36

Furthermore, there are disparities in who uses
menu labeling. Adults with higher-income
levels,26,30,37,38 adults aged 25 to 44 years,25

and adults who consume fast food more fre-
quently37 aremore likely to usemenu labeling.

The format for displaying menu labeling
can also influence its effectiveness; for ex-
ample, use of colors to identify healthier
options has been shown to enhance com-
prehension and reduce caloric intake.39

As part of the upcoming FDA regulations,
restaurants will also be required to add
contextual language to help consumers
understand menu labeling with respect to
daily calorie recommendations (e.g., “2,000
calories a day is used for general nutrition
advice, but calorie needs vary” for adults and
“1,200 to 1,400 calories a day is used for
general advice for children ages 4 to 8 years,
but calorie needs vary” for children).23 Such
statements have been shown to be beneficial
in informing customers’ purchases.40

Systematic reviews examining the impact
of menu labeling have reported mixed re-
sults.31,39,40 A 2015 meta-analysis concluded
that menu labeling has the potential to reduce
the number of calories purchased and con-
sumed.39 Other reviews conclude that menu
labeling may work only in specific contexts40

or may result in very small declines in calories
purchased.31 Irrespective of differences in
conclusions, all reviews support menu labeling
as a relatively low-cost strategy that may en-
courage consumers to purchase fewer calories.

The FDA projections for the cost benefit
attributed to menu labeling in terms of im-
proved health and longevity, primarily related
to predicted reductions in obesity prevalence,
range from $3.7 billion to $10.4 billion.1

These depend on the extent to which patrons
shift their consumption behaviors toward
healthier diets consistent with the Dietary
Guidelines for Americans. The FDA and the
National Restaurant Association, a long-time
supporter of a uniform standard for displaying
calorie information at chain restaurants,
predict that menu labeling will affect 36% to
40% of US restaurants (approximately
298 600 establishments in 2130 chains).1,41

Because less than half of all restaurants are
projected to be affected, we asked whether all
communities would be equally exposed to
menu labeling. We sought to determine the
proportion of restaurants that will be affected
by the new menu-labeling regulations in 4
urban, high-minority, low-income cities in
New Jersey. Although other factors may
contribute to consumer response to labeling,
exposure is a precondition to its use. We also
investigated whether such exposure to menu
labeling will vary by the income and race/
ethnicity of census tracts within these cities.
Considering that fast-food restaurants cluster
in lower-income and racial/ethnic minority
neighborhoods,42–45 we hypothesized that
restaurants in lower-income census tracts and
restaurants in census tracts with higher pro-
portions of racial/ethnic minorities will be
more likely to be affected by menu labeling.

METHODS
We obtained 2014 geocoded data on

restaurant outlets in 4 New Jersey cities
(Camden, New Brunswick, Newark, and
Trenton) from InfoUSA and classified them
using a standard protocol developed for
a National Institutes of Health–funded
study.46 The final analysis included 1753
restaurant locations. Consistent with the lit-
erature, we defined chain restaurants as es-
tablishments with multiple locations doing
business under the same name, regardless of

ownership type (e.g., individual franchise), that
offer approximately the same menu items.47

Chain restaurants can be full or limited service.
Limited-service restaurants, often referred to as
fast-food restaurants or quick service restaurants,
are establishments where patrons order and pay
before eating. In full-service restaurants, patrons
order and are served while seated and pay after
eating.48Because themenu-labeling lawwill be
applied to all types of outlets with 20 or more
locations nationwide, including full- and
limited-service restaurants, we did not separate
out the different restaurant types. We distin-
guished between restaurants that will (i.e., any
restaurant with 20 or more locations nation-
wide) and those that will not (i.e., restaurants
with fewer than 20 locations nationwide) be
affected by menu-labeling regulations.

Outcome Variable
We first classified restaurants located in the

4 cities using a list of the top 100 chain res-
taurants from a published Technomic, Inc.
report49; all restaurants on this list had 20 or
more locations nationwide. For restaurants
that were not on the Technomic list, we used
store locater features available on restaurant
web pages to determine whether the res-
taurant had 20 or more locations. In accor-
dance with the FDA’s guidelines,23 we
identified restaurants that are part of a chain
with 20 or more locations doing business
under the same name as establishments likely
to be affected by menu-labeling regulations,
which we coded as 1 (vs 0 for others).

Explanatory Variables
We obtained census tract characteristics

using data from the 2011 through 2015
American Community Survey.50 We in-
cluded only tracts with restaurants in the
analysis (n = 267). Of the 312 census tracts
across the 4New Jersey cities, 45 did not have
a restaurant located in the tract; we excluded
these from our analysis. Explanatory variables
included median household income and ra-
cial/ethnic characteristics of census tracts
where restaurants were located. We used
these variables in categorical formats to allow
our examination of differences between the
groups that are furthest apart (e.g., lowest
vs highest income), as is often done in simi-
lar studies examining neighborhood con-
text.9,44,45,51,52 We categorized the median
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household income for each tract on the basis
of tertiles to create lower-, middle- and
higher-income categories. We used the
proportions of non-Hispanic Whites, non-
Hispanic Blacks, and Hispanics to calculate
a majority race variable, coding tracts with
predominately non-HispanicWhites (> 50%
of the population) as 1, tracts with pre-
dominately non-Hispanic Blacks as 2, tracts
with predominately Hispanics as 3, and tracts
with no predominate race/ethnicity cate-
gory as 4.

Analysis
We used multivariate logistic regression

analyses to assess the association between
being subject to menu-labeling requirements
and census tract characteristics. We ran
multivariate and descriptive analyses using
SPSS version 23 (IBM-SPSS Statistics, Inc.,
Somers, NY). We set the a-level of signifi-
cance at .05 for all analyses.

RESULTS
A summary of the restaurants in the 4New

Jersey cities that meet the criteria for being
subject to menu labeling is presented in Table
1. Of the 1753 restaurants located in the study
area, 308 (17.6%) belonged to chains with 20
or more locations and will therefore be re-
quired to post calorie information. Of the
restaurants to be affected by menu labeling,
245 locations belonged to chains with a top
100 ranking on the basis of sales,49 and 63
locations were part of local or unranked
chains with at least 20 locations. Chains most
frequently represented in the study sample
that will be required to post menu labels
included Dunkin Donuts, Subway,
McDonald’s, Burger King, Domino’s Pizza,
Wendy’s, Kentucky Fried Chicken, and
Popeyes Louisiana Kitchen. Conversely,
1445 restaurants (approximately 82% of all
restaurants in New Jersey), which were
independent or chains with fewer than 20
locations nationwide, will not be affected by
the FDA’s menu-labeling regulations.

Table 2 shows the characteristics, in-
cluding race/ethnicity, population density,
and land mass, of census tracts in which res-
taurants were located. Median household
income across all tracts was $47 426. We

TABLE 1—Number of Restaurants in Cities Projected to Be Affected by Menu-Labeling
Regulations: 4 New Jersey Cities, 2014

Restaurant Chain No. Locationsa (n = 1753) Rank on Technomic Top 100b (n = 245)

McDonald’s 17 1

Starbucks 4 2

Subway 36 3

Burger King 15 4

Wendy’s 11 5

Taco Bell 6 6

Dunkin’ Donuts 63 7

Pizza Hut 6 9

Applebee’s 3 10

Panera Bread 1 11

KFC 10 12

Domino’s Pizza 11 13

Chipotle Mexican Grill 2 15

Chili’s Bar and Grill 1 17

Little Caesars 6 19

Dairy Queen 3 20

Arby’s 1 22

IHOP 3 23

Papa John’s 9 24

Popeyes Louisiana Kitchen 10 27

Texas Roadhouse 1 32

Jimmy John’s 1 36

TGI Fridays 1 37

Five Guys Burgers & Fries 2 43

Church’s Chicken 1 50

Hooters 1 51

Boston Market 3 68

Baskin-Robbins 2 73

White Castle 5 74

Jamba Juice 1 78

Famous Dave’s 1 82

Quiznos 1 84

Checkers/Rally’s 4 86

On the Border Mexican Grill and Cantina 1 94

Cold Stone Creamery 2 98

Other chain restaurants (identified through

store locater web searches)

63 Not ranked

Note. IHOP= International House of Pancakes; KFC =Kentucky Fried Chicken. Of the total number of
restaurant locations, 1445 (82.4%) will not be affected by the menu labeling and 308 (17.6%) will be
affected.
aIncluded restaurant locations in Camden, New Brunswick, Newark, and Trenton.
b2015 Technomic Inc., Top 100 Chain Restaurant Report. All restaurants included in the list had > 20
locations nationwide and so are eligible for menu labeling.
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categorized approximately 37% of census
tracts as majority non-Hispanic Black, 24.4%
as mixed race/ethnicity tracts, approximately
21% as majority Hispanic, and 18% as non-
Hispanic White. Mean population density
and mean land area across all tracts and across
income and racial/ethnic categories are also
presented.

Table 3 shows, for all census tracts having at
least 1 restaurant, the numberof restaurants and
the proportion required to post menu labels,
by income and race/ethnicity of the tracts.
Middle-income tracts had the largest number
of restaurants, followed by high-income tracts.
Higher-income tracts had the greatest pro-
portion of restaurants (20.7%) projected to

be affected by menu labeling, followed by
middle-income tracts (16.5%). Lower-income
tracts had the smallest proportion of restaurants
that met the criteria for menu labeling at
15.4%. Tracts with no racial/ethnic majority
had the most restaurants, followed by majority
non-Hispanic Black tracts, majority Hispanic
tracts, andmajority non-HispanicWhite tracts.
Tracts with no racial/ethnic majority had the
largest proportion of restaurants projected to
be affected by menu labeling, at 20.7%; fol-
lowed by majority non-Hispanic Black
neighborhoods, at 20.5%; and majority non-
Hispanic White neighborhoods, at 16.5%.
Majority Hispanic tracts had the smallest
proportion of restaurants likely to be subject
to menu labeling, at 10.9%.

Results from logistic regression assessing
the independent association between the
potential for being affected by menu labeling
and restaurant census tract characteristics are
also presented in Table 3. Restaurants located
in the highest-income tracts have 55% higher
odds of being affected by menu labeling than
do restaurants in lowest-income tracts (odds
ratio [OR]= 1.55; confidence interval
[CI] = 1.08, 2.23; P= .02). Restaurants lo-
cated in majority non-Hispanic Black tracts
have 62% greater odds of being affected
by menu labeling than do restaurants
located in majority non-Hispanic White
tracts (OR=1.62; CI = 1.08, 2.43; P= .02).
Restaurants located in census tracts with no
majority racial/ethnic group have 44%greater
odds of being affected by menu labeling than
do restaurants in majority non-Hispanic
White tracts (OR=1.44; CI = 1.01, 2.07;
P= .048).We also ran regressionmodels with
continuous variables (data not shown), and
we observed similar results for racial/ethnic
characteristics; restaurants in neighborhoods
with higher proportions of non-Hispanic
Black residents weremore likely to be eligible
for menu labeling. However, when we used
income as a continuous variable, the in-
cremental association was not significant.

DISCUSSION
Less than a fifth (17.6%) of restaurants in 4

New Jersey cities (Camden, New Brunswick,
Newark, and Trenton) will be required to
comply with the mandated US menu-
labeling law, set to take effect onMay 7, 2018.

TABLE 2—Characteristics of Census Tracts Where Restaurants Were Located: 4 New Jersey
Cities, 2014

Characteristic Total
Population Density,

People/km2, Mean 6SD
Land Area,

km2, Mean 6SD

Mean land area, km2 (SD) 1.51 (3.06)

Mean population density, people/km2 (SD) 5 788 (3 829)

Mean median household Income, $ (SD) 47 426 (20 563)

Lower tertile, $ < 36 997 6 186 63 001 0.73 60.51

Middle tertile, $ 36 997–52 557 7 249 64 215 1.03 61.71

Higher tertile, $ > 52 557 3 977 63 414 2.60 64.55

Race/ethnicity proportionsa

Majority non-Hispanic White, % 18.0 4 047 64 078 2.38 63.03

Majority non-Hispanic Black, % 36.8 6 128 62 843 0.85 61.66

Majority Hispanic, % 20.8 8 227 64 232 0.92 61.91

No majority, % 24.4 4 498 63 449 2.35 64.74

Note. Number of census tracts was n = 267. The cities were Camden, New Brunswick, Newark, and
Trenton.
aMajority categories defined as census tracts with > 50% of residents of the specified race/ethnicity.

TABLE 3—Total Restaurants andProportion of Restaurants Required toPostMenu Labels by
Census Tract, and Adjusted Associations Between Menu-Labeling Status and Census Tract
Characteristics: 4 New Jersey Cities, 2014

Characteristic No. Restaurants No. Required to Post Menu Labels (%) ORa (95% CI)

Total 1753 308 (17.6)

Income categories,b tertile, $

Lower, < 36 997 506 78 (15.4) 1 (Ref)

Middle, 36 997–52 557 689 114 (16.5) 1.25 (0.90, 1.73)

Higher, > 52 557 552 114 (20.7) 1.55 (1.08, 2.23)

Race/ethnicityc

Majority non-Hispanic White 339 56 (16.5) 1 (Ref)

Majority non-Hispanic Black 487 100 (20.5) 1.62 (1.08, 2.43)

Majority Hispanic 405 44 (10.9) 0.74 (0.47, 1.17)

No majority 521 108 (20.7) 1.44 (1.01, 2.07)

Note. CI = confidence interval; OR =odds ratio. Cities were Camden, New Brunswick, Newark, and
Trenton.
aFrom multivariate logistic regression analysis used to assess associations between menu-labeling
status and census tract characteristics, adjusting for income and race/ethnicity.
bIncome information missing for 6 census tracts; regression models adjusted for race/ethnicity.
cRace/ethnicity information missing for 1 census tract; majority categories defined as tracts with > 50%
of residents of the specified race/ethnicity; regression models adjusted for income.
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The proportion of restaurants subject to
menu-labeling regulations in this sample is less
than half of what the FDA and the National
Restaurant Association project nationally
(36%–40%).1,41

We found the most restaurants overall in
middle-income tracts and tracts with no racial/
ethnic majority. Low-income tracts and ma-
jority non-Hispanic White tracts had the
fewest restaurants. Previous research on res-
taurant density and neighborhood character-
istics produced mixed results. Although most
studies found that both full- and limited-
service restaurants aremore likely to be located
in low- and middle-income neighbor-
hoods,43–45,53 aswell as in predominatelyBlack
or mixed race/ethnicity neighborhoods,42–44

this is not always the case. Wang et al.,52 using
a sample from 4 cities in California, found that
residents of middle socioeconomic status tracts
lived closer to fast-food restaurants than did
residents of low andhigh socioeconomic status.
In a nationally representative sample, Powell
et al.,45 found that minority communities were
less likely to have fast-food or sit-down res-
taurants than were White neighborhoods.
Finally, Mazidi and Speakman found that
full-service restaurants and fast-food restaurants
were more likely to be located in wealthier,
more educated neighborhoods.54

We found that anticipated exposure to
menu labeling varies by neighborhood in-
come and race/ethnicity. Restaurants located
in the highest-income tracts (median income
above $52 557) are more likely to be affected
bymenu labeling than are those located in the
lowest-income tracts (median income below
$36 997), and restaurants located in majority
non-Hispanic Black or majority mixed
race/ethnicity tracts are also more likely to be
affected by the menu-labeling mandate.
These findings are consistent with the re-
search of Austin et al.,51 who found that
fast-food chain restaurants in Chicago, Illi-
nois, were more likely to be located in
high-income areas and that few restaurants
were located in low-income neighborhoods
(neighborhoods with median household in-
comes below $30 300).

Currently, only chain restaurants (those
with 20 or more locations nationwide) are
required to post calorie information and
provide additional nutrition information to
customers on request. Austin et al. argue that
chain restaurants may be hesitant to locate in

impoverished areas.51 Similar results have
been observed with grocery stores, with
low-income neighborhoods having fewer
supermarkets than do high-income areas.55

Market demand and land availability may
explain location decisions for both restaurants
and grocery stores.55 Notably, a relatively
high proportion of restaurants in non-
Hispanic Black neighborhoods, the pop-
ulation among whom obesity prevalence is
the highest,9 will be subject to menu labeling.
A similar prevalence was not observed in
majority Hispanic tracts, however.

These findings raise multiple concerns
with regard to the impending implementa-
tion of the national menu-labeling law. First,
less than a fifth of all restaurants in low-
income communities are projected to be
required to display calorie menu labels.
Furthermore, the odds of having restaurants
with calorie menu labeling are lower in the
lowest-income neighborhoods and in
Hispanic neighborhoods—communities with
higher rates of obesity. The consequences in
terms of health equity of this differential ex-
posure tomenu labeling for obesity prevention
may be further exacerbated by the fact that
adults with lower-income levels are less likely
to notice and use menu labeling.26,30,37,38

Therefore, additional interventions are needed
in low-income areas to help consumers make
healthier choices when dining out to prevent
further health disparities among at-risk
populations.

Strengths and Limitations
To our knowledge, we are the first to assess

the extent to which restaurants located in
low-income and high-minority communities
will be affected bymenu-labeling regulations.
We are also the first to investigate differences
in menu-labeling exposure on the basis of
variations in neighborhood demographics,
including income and race/ethnicity. A dis-
tinguishing strength of our study is that we
categorized restaurants using a standardized
process, with commercially available sources
and web searches.

A study limitation was the inclusion of
only 4 low-income urban cities in the sample.
Additionally, we confined food outlets to
restaurants; other eating establishments, in-
cluding movie theaters, corner stores, grocery
stores, and vending machines, will also be

subject to the menu-labeling mandate. The
FDA estimates that an additional 20% of other
food establishments will be affected by the
final menu-labeling rule, including 18% of
grocery stores, 30% of convenience stores,
and 54% of movie theaters.1 Exposure to
menu labeling will be increased in commu-
nities with these venues.

Public Health Implications
Previous research indicates that individuals

who use menu labeling purchase fewer cal-
ories than do those who do not. Because only
15% to 33% of patrons report using menu
labeling in restaurants that display the in-
formation, educational and promotional
campaigns have the potential to increase
menu label use among those exposed to it.
However, because less than a fifth of the
restaurants we studied are projected to be
required to comply with menu-labeling re-
quirements, low exposure—particularly in
low-income communities and in Hispanic
and non-HispanicWhite communities—may
limit the impact of the policy on population
health and health inequities.

Additional strategies are needed to help
consumers make healthier choices when
eating in restaurants that will not be affected
by menu labeling under the current law. One
strategy would be to increase menu-labeling
exposure at restaurants not currently covered
by the law. Expanding menu labeling may
require technical assistance and financial in-
centives if smaller chains and independent
restaurants, which have been shown to serve
energy-dense meals,6 are to offer nutrition
information to consumers. The FDA esti-
mates the cost of nutrition analysis to be
between $32 800 and $120 500 per chain.1

Although this cost is likely to be affordable for
larger chains, economic incentive may be
critical for others. Consumer demand may
also promote expansion of menu labeling;
results from previous studies suggest that the
majority of customers want to see calorie
information posted in restaurants.56,57

Effective communication strategies are
needed to raise consumer awareness, un-
derstanding, and use of menu labeling. Other
strategies for helping consumers make
healthier choices when eating out include
reformulating restaurant meals to lower-
calorie options, adding healthier sides and
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entrée options, modifying and standardizing
portion sizes, and promoting options that
meet specific nutritional guidelines.39,58–60

Such efforts should target low-income
communities, which already carry a dispro-
portionate burden of poor diet quality and
health outcomes, to address diet-related
health inequities.

CONTRIBUTORS
J. Gruner collected data, conducted the analysis, and
wrote the first draft of the article. R. S. DeWeese created
the database. R. S. DeWeese, C. Lorts, and M. J. Yedidia
revised the article. C. Lorts collected the data.
M. J. Yedidia interpreted the findings. M. J. Yedidia
and P. Ohri-Vachaspati procured grant funding.
P. Ohri-Vachaspati conceptualized the study, analyzed
the data, and developed the article.

HUMAN PARTICIPANT PROTECTION
The Arizona State University and Rutgers University
institutional review boards approved this study.

REFERENCES
1. Food andDrug Administration. Food Labeling: Nutrition
Labeling of Standard Menu Items in Restaurants and Similar
Retail Food Establishments. US Department of Health and
Human Services: Washington, DC; 2014.

2. Lakdawalla D, Philipson T. The Growth of Obesity and
Technological Change: A Theoretical and Empirical Exami-
nation. Cambridge, MA: National Bureau of Economic
Research; 2002. NBER working paper 8946.

3. Philipson TJ, Posner RA. The Long-Run Growth in
Obesity as a Function of Technological Change. Cambridge,
MA: National Bureau of Economic Research; 1999.
NBER working paper 7423.

4. Lin B-H, Guthrie J. Nutritional Quality of Food Prepared
at Home and Away From Home. Washington, DC: US
Department of Agriculture, Economic Research Service;
2012.

5. Urban LE, Weber JL, Heyman MB, et al. Energy
contents of frequently ordered restaurant meals and
comparison with human energy requirements and U.S.
Department of Agriculture database information: a mul-
tisite randomized study. J Acad Nutr Diet. 2016;116(4):
590–598.e596.

6.Urban LE, Lichtenstein AH,GaryCE, et al. The energy
content of restaurant foods without stated calorie in-
formation. JAMA Intern Med. 2013;173(14):1292–1299.

7. Kirkpatrick SI, Reedy J, Kahle LL, Harris JL, Ohri-
Vachaspati P, Krebs-Smith SM. Fast-foodmenu offerings
vary in dietary quality, but are consistently poor. Public
Health Nutr. 2014;17(4):924–931.

8. Guthrie J, Lin B-H, Smith TA. Linking federal food
intake surveys provides a more accurate look at eating out
trends. 2016. Available at: https://www.ers.usda.gov/
amber-waves/2016/june/linking-federal-food-intake-
surveys-provides-a-more-accurate-look-at-eating-out-
trends. Accessed July 24, 2017.

9. Zagorsky JL, Smith PK. The association between
socioeconomic status and adult fast-food consumption
in the US. Econ Hum Biol. 2017;27(pt A):12–25.

10. Nguyen BT, Powell LM. The impact of restaurant
consumption among US adults: effects on energy and
nutrient intakes. Public Health Nutr. 2014;17(11):
2445–2452.

11.Malik VS,WillettWC,Hu FB.Global obesity: trends,
risk factors and policy implications. Nat Rev Endocrinol.
2013;9(1):13–27.

12. Fulkerson JA, FarbakhshK, Lytle L, et al. Away-from-
home family dinner sources and associations with weight
status, body composition, and related biomarkers of
chronic disease among adolescents and their parents.
J Am Diet Assoc. 2011;111(12):1892–1897. [Erratum in
J Am Diet Assoc. 2012;112(5):762]

13. Ogden CL, Carroll MD, Fryar CD, Flegal KM.
Prevalence of Obesity Among Adults and Youth: United States,
2011–2014. Hyattsville, MD:National Center for Health
Statistics; 2015. NCHS data brief no. 219.

14. Smith LP, Ng SW, Popkin BM. Trends in US home
food preparation and consumption: analysis of national
nutrition surveys and time use studies from 1965–1966
to 2007–2008. Nutr J. 2013;12:45.

15. Poti JM, Popkin BM. Trends in energy intake among
US children by eating location and food source, 1977–
2006. J Am Diet Assoc. 2011;111(8):1156–1164.

16. US Department of Health and Human Services. The
Surgeon General’s Call to Action to Prevent and Decrease
Overweight and Obesity. Rockville, MD; 2001.

17. Koplan J, Liverman C, Kraak V. Preventing Childhood
Obesity: Health in the Balance. Washington, DC: National
Academies Press; 2005.

18. Armstrong K. Menu Labeling Legislation: Options for
Requiring the Disclosure of Nutritional Information in Res-
taurants. St. Paul, MN: Tobacco Law Center; 2008.

19. Center for Science in the Public Interest. Menu
labeling timeline. 2017. Available at: https://cspinet.
org/sites/default/files/attachment/menulabeling.pdf.
Accessed July 24, 2017.

20. Patient Protection and Affordable Care Act, Pub L
No. 111-148, 124 Stat. 855 (March 2010), section 4205.

21. Backstrand J, Wootan MG, Young L, Hurley J. Fat
Chance. Washington, DC: Center for Science in the
Public Interest; 1997.

22. Elbel B. Consumer estimation of recommended and
actual calories at fast food restaurants. Obesity (Silver
Spring). 2011;19(10):1971–1978.

23. Food and Drug Administration. Food Labeling: Nu-
trition Labeling of Standard Menu Items in Restaurants and
Similar Retail Food Establishments. Washington, DC: US
Department of Health and Human Services; 2014.

24. Food and Drug Administration. Nutrition Labeling of
Standard Menu Items in Restaurants and Similar Retail Food
Establishments; Extension of Comment. Washington, DC:
US Department of Health and Human Services; 2017.

25. Dumanovsky T, Huang CY, Bassett MT, Silver LD.
Consumer awareness of fast-food calorie information in
New York City after implementation of a menu labeling
regulation. Am J Public Health. 2010;100(12):2520–2525.

26. Dumanovsky T, Huang CY, Nonas CA, Matte TD,
Bassett MT, Silver LD. Changes in energy content of
lunchtime purchases from fast food restaurants after in-
troduction of calorie labelling: cross sectional customer
surveys. BMJ. 2011;343:d4464.

27. Elbel B, Gyamfi J, Kersh R. Child and adolescent
fast-food choice and the influence of calorie labeling:
a natural experiment. Int J Obes (Lond). 2011;35(4):
493–500.

28. 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
(Millwood). 2009;28(6):w1110–w1121.

29. Pulos E, Leng K. Evaluation of a voluntary menu-
labeling program in full-service restaurants. Am J Public
Health. 2010;100(6):1035–1039.

30. Green JE, Brown AG, Ohri-Vachaspati P. Socio-
demographic disparities among fast-food restaurant cus-
tomerswhonotice and use caloriemenu labels. J AcadNutr
Diet. 2015;115(7):1093–1101.

31. Long MW, Tobias DK, Cradock AL, Batchelder H,
Gortmaker SL. Systematic review andmeta-analysis of the
impact of restaurant menu calorie labeling. Am J Public
Health. 2015;105(5):e11–e24.

32. Sinclair SE, Cooper M, Mansfield ED. The influence
of menu labeling on calories selected or consumed:
a systematic review and meta-analysis. J Acad Nutr Diet.
2014;114(9):1375–1388.e1315.

33. Swartz JJ, BraxtonD,VieraAJ.Caloriemenu labeling on
quick-service restaurant menus: an updated systematic re-
view of the literature. Int J Behav Nutr Phys Act. 2011;8:135.

34.Cantor J, Torres A, AbramsC, Elbel B. Five years later:
awareness of New York City’s calorie labels declined,
with no changes in calories purchased. Health Aff
(Millwood). 2015;34(11):1893–1900.

35. Krieger JW, Chan NL, Saelens BE, Ta ML, Solet D,
Fleming DW. Menu labeling regulations and calories
purchased at chain restaurants.Am J Prev Med. 2013;44(6):
595–604.

36. Bassett MT, Dumanovsky T, Huang C, et al. Pur-
chasing behavior and calorie information at fast-food
chains in New York City, 2007.Am J Public Health. 2008;
98(8):1457–1459.

37.WethingtonH,Maynard LM,Haltiwanger C, Blanck
HM. Use of calorie information at fast-food and chain
restaurants among US adults, 2009. J Public Health (Oxf).
2014;36(3):490–496.

38. Ellison B, Lusk JL, Davis D. Looking at the label and
beyond: the effects of calorie labels, health consciousness,
and demographics on caloric intake in restaurants. Int
J Behav Nutr Phys Act. 2013;10:21.

39. Littlewood JA, Lourenço S, Iversen CL, Hansen GL.
Menu labelling is effective in reducing energy ordered and
consumed: a systematic review andmeta-analysis of recent
studies. Public Health Nutr. 2016;19(12):2106–2121.

40. VanEpps EM, Roberto CA, Park S, Economos CD,
Bleich SN. Restaurant menu labeling policy: review of
evidenceand controversies.CurrObesRep. 2016;5(1):72–80.

41. Health Affairs. The FDA’s menu-labeling rule
(updated). 2015. Available at: http://www.healthaffairs.
org/do/10.1377/hpb20150713.56602/full. Accessed
July 22, 2017.

42. Larson NI, Story MT, Nelson MC. Neighborhood
environments: disparities in access to healthy foods in the
US. Am J Prev Med. 2009;36(1):74–81.

43. Block JP, Scribner RA, DeSalvo KB. Fast food, race/
ethnicity, and income: a geographic analysis. Am J Prev
Med. 2004;27(3):211–217.

44. Morland K, Wing S, Diez Roux A, Poole C.
Neighborhood characteristics associated with the
location of food stores and food service places. Am J
Prev Med. 2002;22(1):23–29.

45. Powell LM, Chaloupka FJ, Bao Y. The availability of
fast-food and full-service restaurants in the United States:
associations with neighborhood characteristics. Am J Prev
Med. 2007;33(4 suppl):S240–S245.

46. Ohri-Vachaspati P,MartinezD,YedidiaMJ, PetlickN.
Improving data accuracy of commercial food outlet
databases. Am J Health Promot. 2011;26(2):116–122.

AJPH RESEARCH

February 2018, Vol 108, No. 2 AJPH Gruner et al. Peer Reviewed Research 239

https://www.ers.usda.gov/amber-waves/2016/june/linking-federal-food-intake-surveys-provides-a-more-accurate-look-at-eating-out-trends
https://www.ers.usda.gov/amber-waves/2016/june/linking-federal-food-intake-surveys-provides-a-more-accurate-look-at-eating-out-trends
https://www.ers.usda.gov/amber-waves/2016/june/linking-federal-food-intake-surveys-provides-a-more-accurate-look-at-eating-out-trends
https://www.ers.usda.gov/amber-waves/2016/june/linking-federal-food-intake-surveys-provides-a-more-accurate-look-at-eating-out-trends
https://cspinet.org/sites/default/files/attachment/menulabeling.pdf
https://cspinet.org/sites/default/files/attachment/menulabeling.pdf
http://www.healthaffairs.org/do/10.1377/hpb20150713.56602/full
http://www.healthaffairs.org/do/10.1377/hpb20150713.56602/full


47. Department of Health and Human Services. A la-
beling guide for restaurants and retail establishments
selling away-from-home foods—part II (menu labeling
requirements in accordance with the Patient Protection
Affordable Care Act of 2010). Fed Regist. 2016;81:
27067–27068.

48. US Census Bureau. North American industry clas-
sification system. 2017. Available at: https://www.census.
gov/cgi-bin/sssd/naics/naicsrch?code=722511&search=2017%
20NAICS%20Search. Accessed July 22, 2017.

49. Romero P. New top 500 chain ranking shows cracks
in the status quo. 2015. Available at: http://www.
restaurantbusinessonline.com/financing/new-top-
500-chain-ranking-shows-cracks-status-quo. Accessed
November 12, 2015.

50. US Census Bureau. American Community Survey
(ACS). Available at: https://www.census.gov/programs-
surveys/acs/methodology.html. Accessed November 12,
2015.

51. Austin SB, Melly SJ, Sanchez BN, Patel A, Buka S,
Gortmaker SL. Clustering of fast-food restaurants around
schools: a novel application of spatial statistics to the study
of food environments. Am J Public Health. 2005;95(9):
1575–1581.

52. Wang MC, Kim S, Gonzalez AA, MacLeod KE,
WinklebyMA. Socioeconomic and food-related physical
characteristics of the neighbourhood environment are
associated with body mass index. J Epidemiol Community
Health. 2007;61(6):491–498.

53. Larson N, Neumark-Sztainer D, Laska MN, StoryM.
Young adults and eating away from home: associations
with dietary intake patterns and weight status differ by
choice of restaurant. J Am Diet Assoc. 2011;111(11):
1696–1703.

54.MazidiM, Speakman JR.Higher densities of fast-food
and full-service restaurants are not associated with obesity
prevalence. Am J Clin Nutr. 2017;106(2):603–613.

55. Karpyn A, Treuhaft S. The Grocery Gap: Who Has
Access to Healthy Food and Why It Matters. New York, NY:
PolicyLink; Food Trust; 2010.

56. Fitch RC, Harnack LJ, Neumark-Sztainer DR, et al.
Providing calorie information on fast-food restaurant
menu boards: consumer views. Am J Health Promot. 2009;
24(2):129–132.

57. Bleich SN, Pollack KM. The publics’ understanding
of daily caloric recommendations and their perceptions of
calorie posting in chain restaurants. BMC Public Health.
2010;10:121.

58. Anzman-Frasca S,MuellerMP, Sliwa S, et al. Changes
in children’s meal orders following healthy menu mod-
ifications at a regional US restaurant chain. Obesity (Silver
Spring). 2015;23(5):1055–1062.

59. Cohen DA, Story M. Mitigating the health risks of
dining out: the need for standardized portion sizes in
restaurants. Am J Public Health. 2014;104(4):586–590.

60. Kraak VI, Englund T, Misyak S, Serrano EL. A novel
marketing mix and choice architecture framework to
nudge restaurant customers toward healthy food envi-
ronments to reduce obesity in theUnited States.Obes Rev.
2017;18(8):852–868.

AJPH RESEARCH

240 Research Peer Reviewed Gruner et al. AJPH February 2018, Vol 108, No. 2

https://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=722511&search=2017%20NAICS%20Search
https://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=722511&search=2017%20NAICS%20Search
https://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=722511&search=2017%20NAICS%20Search
http://www.restaurantbusinessonline.com/financing/new-top-500-chain-ranking-shows-cracks-status-quo
http://www.restaurantbusinessonline.com/financing/new-top-500-chain-ranking-shows-cracks-status-quo
http://www.restaurantbusinessonline.com/financing/new-top-500-chain-ranking-shows-cracks-status-quo
https://www.census.gov/programs-surveys/acs/methodology.html
https://www.census.gov/programs-surveys/acs/methodology.html

