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The Effect of Restaurant Menu Labeling on Consumer’s Choice: Evidence from a Choice

Experiment Involving Eye-Tracking

Abstract:

Eating away from home has been noted to be a contributor to the rising obesity epidemic in the
U.S. The U.S. Food and Drug Administration has announced plans to require calorie
information to certain food retail establishments. However, the effectiveness of such a
requirement has been found to be mixed with the literature. The objective of this paper was to
understand the role of various nutritional labels (i.e. calorie, percent daily intake, and traffic light
signals) on food choice at both sit down and fast food establishments. Our results indicate that
participants in the price only treatment chose meals with higher caloric content from both sit
down and fast food menus. However, we find that calorie only information provides the largest
reduction in calories in a meal from a sit down menu, but percent daily intake in conjunction
with calorie information provides the largest reduction in calories for a fast food menu. Further,
via eye tracking technology we find that participants looked at the nutritional information

similarly across treatments.



American consumers have significantly increased their frequency of eating away from home
(EAFH) over the last several decades. As a result, people unconsciously underestimate their calorie
intake and usually over-consume when EAFH (Gutherie et al. 2013). This increase in EAFH has
contributed to the obesity epidemic within the U.S. whereby one-third of Americans are considered
obese. To counteract the upward trend toward unhealthy eating, policy makers and other health

advocates have pushed for increased nutritional labeling at restaurants.

The Food and Drug Administration (FDA) is in the process of releasing rules mandating a
new national menu-labeling standard for how chain restaurants present calorie and other nutrition
information on menus and at the point of sale. Chain restaurants, with 20 or more locations
operating under the same brand name, will be impacted by these changes and will soon need to
disclose calorie information on menus in order to try to get consumers to make healthier choices

(Food and Drug Administration 2014).

Many studies have examined restaurant menu labeling and have reported mixed results. On
one hand, it appears that, for some consumers, there are no statistically significant differences in
calories purchased before and after labeling because they consider taste the most important factor
in their meal selection (Elbel et al. 2011; Finkelstein et al. 2011). However, other research has
shown that people who noticed calorie labels ordered 100 fewer calories with the addition of
information on the recommended daily caloric intake was also shown to enhance this effect

(Moreley et al. 2013; Dumanovsky et al. 2011).

The purpose of this study was to address these concerns by utilizing eye-tracking
technology (ETT) in combination with different experimental treatments associated with calorie

information display formats. Using ETT we can objectively measure consumer’s visual attention



to nutrition information by examining the pattern and duration of attention to them. This analysis
looked at the number of fixations and total visit duration as a function of different variables: label

formats, calorie content, and consumer’ choice (healthy vs. unhealthy)

This study contains several strengths. First, we examine how calorie information on restaurant
menus may help reduce the total amount of calories people order and consume for a meal and
therefore improve their ability to estimate calories consumed. Second, we test whether the impact
of menu labeling is uniform and how a consumer’s choice differs by restaurant type. Finally, using
ETT we can investigate the extent attention to nutrition labels mediates their effect on choice, and
how this differs between different label formats. This research is important for informing possible
public health education and marketing campaigns about menu labeling by testing marketing

strategies in order to draw consumer attention to the calorie information.

Data Collection and Measures

For this study, a sample of 242 university students with diverse demographic characteristics were
presented with two different restaurant menus: a sit-down restaurant menu (Olive Garden) and a
fast food restaurant menu (McDonalds). These two restaurants were chosen among others because
they are well known franchises throughout the U.S (more than 800 locations for Olive Garden and
more than 14,267 locations for McDonald’s) and they both possess considerable food variety
offerings, with diverse nutritional profiles. Furthermore, their menus are broken down into the
following categories: entrees, appetizers, desserts and drinks. Participants were randomly assigned

to one of six treatment groups:

1) Menu items, no nutrition information (control group).



2) Menu items plus calories for each item, similar to the FDA proposed guidelines.

3) Menu items, calories, and percent daily intake (% DI) of calories based on a 2,000 calorie
diet.

4) Menu items, calories, and traffic light menu labeling. A green symbol represents low
calories (<750 calories for entrees, <250 calories for appetizers, sides, or desserts; O
calories for beverages.) and a red symbol represents high calories (>750 calories for entrée,
>250 calories for appetizers, sides, or desserts; >0 calories for beverages). This is similar
to traffic light signals used in school systems throughout the nation.

5) Menu items, calories, traffic light, and % DI of calories.

6) Menu items with only green traffic lights to indicate low calorie food.

Respondents within each treatment group were asked to select the food item(s) that they would

like to order for dinner from each menu. Table 1 describes our sample characteristics.

To measure consumer’s visual attention to nutrition information presented by different
types of labelling, we simultaneously incorporated ETT into the experiment. We hypothesized that
consumer’s choice would be affected by the labelling information only if the latter receives
attention. Therefore, we assume that the labeling formats we employed will affect food choices
differently given that some formats are more attention capturing than others. In this context,
participants eye gaze measures were tracked and collected when viewing different labelling
scenarios on a computer screen. For each area of interest (AOI) (i.e., AOI can be calories, price,
traffic lights, etc.), ETT data were generated and consisted of time to first fixation (TFF), first

fixation duration (FFD), fixation count (FC), and total visit duration (TVD)!. At the end of the

! Although all these variables are generated using the ETT, however, we will only use fixation
count in our analysis.



experiment, participants were presented with a questionnaire regarding their dinning habits and

their restaurant layout preferences.

Methodology

The main purpose of this study was to examine the effect of different types of nutritional labelling
on consumer purchasing of food at different retail outlets. Using equation 1 we can capture the
impact of nutrition labeling on calorie purchasing. In equation 1 the outcome variable (Calj) can

be defined as total calories ordered by person i in each treatment j and is a function of:
Cal;; = f(Trj,Xl-,PBi Positionj,Timei) i=1,..242and j=1,..,6 (1)

where, Trjis a set of dummy variables indicating which treatment is being used, Xi and PBi are
respectively, demographic and purchasing behavior characteristics of each participant i. Position;
is a binary variable that indicates if the menu was seen first or second. Time; indicates what time

of the day every individual i participated in the experiment.

Results

Table 2 indicates the average calories chosen across locations. Consistent with previous research,
the prices only treatment indicated they would have purchased the most calories for both the fast
food (1282 calories) and sit down (1480 calories) restaurant menus compared to the other
treatments. Further, we see that treatment 3 (prices, calorie, and % daily intake) provided the

lowest calorie value for the fast food menu only with the average participant choosing a meal with



992 calories. For the sit down restaurant we see that the calorie only information treatment had
the largest reduction in calories compared to treatment 1 (1194 vs. 1480). From these results it is
clear that adding increased nutritional information to both fast food and sit down restaurant menus

can reduce the number of calories chosen in a meal.

Table 3 reports the average fixation count among participants which is an indicator of how
many times participants fixated on an area of interest (AOI). Of interest in Table 3 we see that
respondents looked at price more at McDonald’s than at Olive Garden while looking at the other
information a similar number of times. For instance, treatment 1 (price only) the average
participant fixated on price 33 times during their fast food decision process while fixating on price
only 26 times at the sit down restaurant. We also see this trend hold for calorie information across
restaurant types. The % daily intake was almost identical across restaurant types. From these
results it is clear that calorie information, % daily intake, and the red/green light labeling will draw

attention, but as shown in Table 2, the impacts will vary by restaurant type.

Regression results of equation (1) are reported in table 4. We estimated the effect of
different menu labeling treatments by restaurant type. At McDonalds we see that all informational
treatments provide a lower calorie purchase compared to treatment 1 (price only). Treatment 2,
where we added only calorie information, was found to be the most powerful labeling method. On
average, people were likely to order 297 calories less when they were shown calorie information
in conjunction with prices. The color-coded labeling whereby only a green traffic light was used
provided the second largest reduction at 279 calories. Of interest for the McDonald’s menu, the
informational treatment with all information provided only a 224 reduction in calorie purchasing.
This may suggest that too much information may require a longer time for consumers to process

it and understand it; therefore, it is more efficient to focus only on one labeling aspect. With respect



to demographics we see that males chosen food options that had 361 more calories compared to
females while participants that were on a diet chose 177 fewer calories than participants that were

not on a diet.

With respect to the Olive Garden menu, our results show that only treatment 2, where
calories are added next to prices, is significant. In this context, consumers focused only on calories
associated with each food item and did not care much about health statement or color-coded
labeling formats. This may be explained by the fact that people perceive Olive Garden’s food
healthier and not as “bad” as McDonald’s food, and therefore, it is sufficient for them to be aware
of food calorie content when making meal selection. In addition, we observed that, on average,
White and Asian participants tended to order over 500 calories less from the Olive Garden menu.
Further, the introduction of a time trend, when the participant took the survey, did not affect the

outcome variable in either model, and the menu position did not affect participants’ decision

Conclusion

The purpose of this study was to assess the impact of calorie information presented in different
formats on consumers’ food choices. In this case, a sample of 242 participants with diverse
demographic characteristics were presented with two different restaurant menus: a sit-down
restaurant menu (Olive Garden) and a fast food restaurant menu (McDonalds). In addition to our
experimental choice task towards food items, we also added an eye tracking experiment to
objectively measure consumer’s visual attention to nutrition information, by examining the pattern

and duration of attention to them.



Results of this study are important for informing possible public health education and marketing
campaigns about menu labeling in order to draw consumer attention to the calorie information.
Our results indicate that calorie information is effective at reducing caloric choice at sit down and
fast food restaurants. However, other types of nutritional information reduced caloric choice at

only the fast food restaurant.
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Table 1: Demographic Profile of Participants by Treatment

Trl Tr2 Tr3 Tr4 Tr5 Tr6
Prices Prices  Prices+calories Prices+calories . .
only +calories +% DI +TL All info  Prices+TL
Male 52% 43% 53% 28% 50% 31%
Age 21.5 21.5 21.8 21.8 21.5 22
White/Caucasian 68% 75% 68% 68% 65% 50%
African American - 1% - 5% 5% 17%
Hispanic 13% 3% 5% - 8% 4%
Asian 18% 13% 25% 27% 22% 21%
Other 3% - 2% - - 7%
On diet 18% 15% 23% 13% 23% 12%




Table 2: Average Calories and Prices of Food Ordered by Treatment and Menu Type

Trl Tr2 Tr3 Tr4 Tr5 Tr6
Er::;es Prices+calories E(.;/ioceDlercalorieS E‘?f_esmalories All info Prices+TL
McDonald's Calories | 1282 1163 992 998 1077 999
Olive Garden Calories | 1480 1194 1489 1316 1287 1322




Table3: Average Fixation count in Seconds

McDonald's Olive Garden

Price  Calories % DI TL Price Calories % DI TL
Trl 33.3 - - - 26.4 - - -
Tr2 34.8 23.4 - - 37 22.4 - -
Tr3 26.8 22.8 10.2 - 23.2 21.1 10 -
Trd 32.2 31.8 7.7 - 26.5 21.9 7.1 -
Tr5 34.4 27.8 17.5 8.3 26.2 20.7 17.4 7.4
Tr6 38.5 - - 75 30.7 - - 7.2




Table 4: Linear Regression Estimates

Calories ordered from Calories ordered from

McDonald’s Olive Garden
Treatment:
Tr2 -144.9 -299.1*
(-108.6) (-162.8)
Tr3 -297.4%** 46.01
(-105.5) (-158.2)
Tr4 -224.1%* -96.15
(-105.2) (-157.6)
Tr5 -212.5%* -149.5
(-104.1) (-156.1)
Tr6 -279.6%** -203.5
(-105.1) (-157.6)
Demographics:
White -25.48 -539.2*
(-213.1) (-319.4)
African American 310.9 -54.04
(-241) (-361.2)
Hispanic -17.33 -521.9
(-243.9) (-365.6)
Asian -42.5 -562.8*
(-218.2) (-327)
Age -0.703 -9.198
(-9.505) (-14.25)
Male 360.8*** 242 .2%**
(-61.12) (-91.6)
On diet -176.8** -178.9
(-79.9) (-119.8)
Time of the day:
Noon -24.36 163.9
(-94.86) (-142.2)
Afternoon 29.38 130.6
(-81.32) (-121.9)
Menu position -1.808 -129.8
(-60.37) (-90.48)
Constant 1,167*** 2,047%**
(-322.5) (-483.3)
Observations 242 242
R-squared 0.223 0.111







