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Abstract: The Affordable Care Act mandated that the FDA create rules regarding the posting of
calorie information in restaurants. The ratio is that providing calorie information at the point
of sale can help consumers make he rc , as it is assumed that a lack of information
about caloric content is one barrier ing caloric consumption when eating food prepared
away from home (FAFH). In cergain ar the U.S., chain restaurants already provide point-of-
sale calorie information to consu p-response to local and State mandatory calorie labeling
regulations that pre-dated the natiopal law. Using 2003-2014 National Health and Nutrition
Examination Survey data, 0 estimates the overall impact that these local and State
mandates have had on the relationship between FAFH and caloric intake. We use two days of
dietary intake da Q stimate the effect of each FAFH meal on total daily calories and to test
whether the effect Of¢ 9 on total daily calories is smaller in locations with menu labeling

Ner the impacts are more pronounced in areas with a higher concentration of
ts. The relationship between FAFH consumption and caloric intake may capture

nu labeling laws on consumers’ use of nutrition information in restaurants and their frequency
AFH consumption.

Keywords: Menu Labeling, Food Away From Home, Dietary Intake, Calorie Labeling,
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Introduction Q

Food prepared away from home (FAFH) has been documented to be of | Qitional
quality than food prepared at home (Lin and Guthrie, 2012) and its co umrg({has been found
to increase daily caloric intake and lower diet quality among adults ino et al., 2009). The

national menu labeling provision set forth in the Affordabl Mill require that restaurants

and other establishments that sell FAFH provide consumers with talorie information at the point

of purchase. The Food and Drug Administration (FDA eloped the final regulations, which is
scheduled to take effect on May 5, 2018. inning in 2008, some States and localities

implemented their own regulations, ahd some\chains voluntarily posted calorie and other

nutritional information on menu
Many studies have €stimateg-the impact that State and local menu labeling laws have had

at
on calories purcha: er mealk in restaurants, but systematic reviews of the studies on the impact
of menu Iab 105,to 2016 find that little is known about the impact of calorie labeling on

total d% ake, diet quality, and body weight (Long et al., 2015; Littlewood et al.,

cently, Restrepo (2016) found that local calorie labeling laws in New York City

é&al other New York counties reduced BMI by 1.5 percent and the probability of obesity
12 percent, on average. However, the mechanisms through which these laws reduced body

weight are unknown. Using the same data set that was used to track changes in obesity, Restrepo

was only able to track changes in physical activity and the consumption of alcohol, fruit, and



vegetables—foods which account for only 15% of total energy intake (Block, 2004) — and Q
o
found that the roll-out of these local NY laws had small and statistically insignificant impacts. \
In this paper, we estimate the impact of menu labeling laws on the relationship between Q
FAFH consumption and total daily caloric intakes of individuals by comparing the relationshiQ
among those living in areas with mandatory calorie labeling laws relative to a matched

comparison sample of individuals living in areas without a law, but with similar

environments and observable individual and household characteristics. P 4

Motivation and Theoretical Framework
Individuals who consume FAFH tend to have hig ic intake and lower diet quality
(probably need a citation—will lift from older stud w ever, a simple comparison of dietary
outcomes across FAFH consumers and those who do not consume FAFH does not necessarily
imply that FAFH causes higher calouC intaké,and lower diet quality. Individuals who prefer
higher-calorie foods may also b re | to consume FAFH and therefore the differences in
caloric intake and diet quah#y,could reflect differences in preferences, as well as differences in
the source of the fogd. Todd &t al. (2010) separate the effect of FAFH consumption on caloric
intake from inehwi erences and find that each FAFH meal increases daily caloric intake
by 134 ri g adults, on average.
Th re two main channels through which calorie labeling in restaurants can affect how
AFHNmpacts daily caloric intake. The first is a direct effect, where consumers use the calorie
rmation to choose lower-calorie menu items or to consume a smaller amount. They may also
use the calorie information for the foods they purchase to help manage their caloric intake at

other meals throughout the day. The second is an indirect effect, where restaurants respond to the



mandate to provide calorie information on menus by reformulating or resizing their menu items Q
in order to reduce their caloric content. This would lower the average caloric content of items \
served in restaurants and, even if an individual is not trying to reduce caloric intake, would lowe Q
average calories consumed as well. In addition to these effects of FAFH on daily caloric intakQ

calorie labeling could also affect the frequency with which individuals eat away from home:

Taken together, all of these regulation-induced effects could result in lower total 'Qake of

calories which, in turn, could reduce body weight. ,/

Our primary goal is to estimate the net effect of local and nu labeling laws on the

iet quality. To achieve this

goal, we will exploit the fact that we observe dietary inforn at 2 points in time for
NHANES respondents and use the first-difference )n approach outlined in Todd et al.
(2010), which controls for all time-constant,heterogeneity at the individual level. As noted
above, the relationship between FAEH consumption and caloric intake and diet quality can
odu

reflect both consumer-driven an driven responses.

The impact of men eli
calorie information,as measuhed by both proximity to the chain restaurants that are required to
post calorie i %menus and the length of time the mandate has been in place. For

exampl may be most responsive to the information when the information is initially

is likely to vary according to an individual’s exposure to

p an y become desensitized to it over time. Alternatively, if it takes repeated exposure

orc mers to understand the new information, the informational effects may grow as
%osure increases over time. The FDA estimated that there would be 298,600 total

establishments, including grocery stores that serve prepared food (from a total of 2,130 chains)

that would be covered by the national menu labeling law (Food and Drug Administration, 2014).



These establishments are not spread uniformly across the country or in uniform proximity to the Q

o
population. If the effect of the law depends on an individual’s exposure to the information, then \
the benefits to public health will also vary across the U.S. The primary and secondary estimation\‘Q
approaches discussed above will investigate whether the effect of menu labeling is greater in Q

areas with higher concentrations of restaurants covered by the law (chain restaurants), as w

whether the effect increases or lessens the longer the law has been in place.

4
Y4

Empirical Approach

To study the effect of menu labeling on the effect of££ARH consumption on dietary
intake, we employ the approach used by Todd et al. (201 regresses the change in intake
between two days on changes in meal patterns bet 2 days and other factors that affect
daily intake (such as day of week).

Because the States and localities that adopted menu labeling laws prior to the national
mandate are likely to be differe %that did not adopt such policies, we will limit the
sample of individuals in a that do not adopt a menu labeling law by matching them to

individuals in areas.that adopt the law based on observable individual and household-level

characteristic Income and county-level obesity rates, as well as on their observable food
environ nce, we construct a comparison group of individuals that are most like the
individualse observe in areas with menu labeling laws. This will minimize any differences in
actorsyrelated to caloric intake, diet quality, and their relationship to FAFH consumption

een individuals with and without labeling laws.

Our identification of the effect of menu labeling laws will rely on the variation in time

when laws were introduced and when an individual is observed in the sample, and variation in



the share of restaurants around the individual’s home that must comply with the law. We will

first estimate a model where the change in FAFH consumption is interacted with an indicator for

the menu labeling policy being in effect. \

ADQ; =y,(AFAFH,) + 7, (AFAFH,)(MenuLaw, ) + a(AMeals,) + S(Aweekend,) + Ae; &
In equation 1, FAFH; indicates the number of meals consumed{rom EAFH in the day,
MenuLaw is an indicator variable taking on a value of 1 if the indivi is observed when a

errence in intake between

the two days of intake (ADQ;) removes the effect of fimg-invariant observed characteristics (e.g.,
age, gender, household size, year, county) and unob haracteristics (e.g., food preferences

and dietary knowledge) from the remaininWter estimates. We also account for other

menu law is in effect in their home tract and 0 otherwise. T

factors that affect total daily caloricifitake and diet quality, such as changes in meal patterns
(AMEAL;j) and whether the reca was on a weekend (Aweekendi). Thus, yo provides an
estimate of the average eﬁw ining one additional meal from FAFH on diet quality when
a menu law is not yreffect, and y1 provides an estimate of the difference in FAFH’s effect on the

DQ measure w is in effect.

e ge effect of a menu labeling law to depend on how often an individual is
likely to see’the menu information, which in turn depends on the percent of restaurants around
% indiwidual that must comply with the law (Chain%).

ADQ; = y,(AFAFH,) + y, (AFAFH,)(MenuLaw, ) + », (AFAFH,)(Chain%,)
+ 7,(AFAFH,)(Chain%,)(MenuLaw, ) + a(AMeals;) + S(Aweekend,) + Ae,



In equation 2, y1 estimates the effect of the Menu law on how FAFH affects caloric intake or diet Q
o
quality for the day when there are zero chain restaurants around an individual’s home, and y2 \
estimates the additional effect on the effect of FAFH for a one unit increase in the percent of C)
chain restaurants around an individual. Finally, y3 estimates the additional effect of the Menu 0
Law for each one unit increase in the percent of chain restaurants.
Recognizing that the effect of the law may vary over time since the law Qn place,
we will also replace the MenuLaw indicator variable with a continuous,measur€’of time since the
law has been in effect—MenuTime (e.g. months, quarters, years). w the effect to be
nonlinear, we replace the MenuTime variable with a set of iadiCagors for being within the first
year after implementation or more than 1 year (as well as -offs, for example, within 2
years or more than 2 years).
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