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ARTICLE INFO ABSTRACT

Keywords: Several U.S. jurisdictions have adopted policies requiring healthy beverage defaults on children’s menus, but it is
Behavioral economics unknown whether such policies or restrictions leads to fewer calories ordered. We recruited 479 caregivers of
Defaults

children for an online choice experiment and instructed participants to order dinner for their youngest child (2-6
years) from two restaurant menus. Participants were randomly assigned to one type of menu: 1) standard
beverages on children’s menus (Control; n = 155); 2) healthy beverages on children’s menus (water, milk, or
100% juice), with unhealthy beverages available as substitutions (Default; n = 162); or 3) healthy beverages on
children’s menus, with no unhealthy beverage substitutions (Restriction; n = 162). We used linear regression with
bootstrapping to examine differences between conditions in calories ordered from beverages. Secondary out-
comes included percent of participants ordering unhealthy beverages (full-calorie soda, diet soda, and/or sugar-
sweetened fruit drinks) and calories from unhealthy beverages. Calories ordered from beverages did not differ
across conditions at Chili’s [Default: 97.6 (SD = 69.8); p = 0.82; Restriction: 102.7 (SD = 71.5); p = 0.99; Control:
99.4 (SD = 72.7)] or McDonald’s [Default: 90.2 (SD = 89.1); p = 0.55; Restriction: 89.0 (SD = 81.0); p = 0.94;
Control: 96.5 (SD = 95.2)]. There were no differences in the percent of orders or calories ordered from unhealthy
beverages. Though Restriction participants ordered fewer calories from full-calorie soda [(3.0 (SD = 21.6)]
relative to Control participants [13.4 (SD = 52.1); p = 0.04)] at Chili’s, we observed no such difference between
Default and Control participants, or across McDonald’s conditions. Overall, there was no effect of healthy default
beverages or restrictions in reducing total calories ordered from unhealthy beverages for children in our
experiment.

Fast food restaurants
Sit-down restaurants
Kids’ menu

Obesity

1. Introduction

Excess weight among youth is predicted by poor dietary habits
(Rocha et al., 2017), and fast food and sugary drinks account for
approximately 10-15% of daily calories consumed by children and ad-
olescents (Wang et al., 2008). Recent data indicate that over one-third of
children and adolescents in the U.S. consume fast food on a given day,
and the average percentage of calories consumed from fast food among
children and adolescents increased from 10.6% in 2009-2010 to 14.4%

Abbreviations: NYC, New York City.

in 2017-2018 (Fryar et al., 2020). Low-income families, especially low-
income Latinx families, are more likely to live in neighborhoods with
more fast food restaurants and fewer supermarkets than higher-income
families, which may contribute to higher fast food consumption (Ranjit
etal., 2015; Ramirez et al., 2015). Previous research shows that children
who eat fast food consume more calories, fat, carbohydrates, added
sugars, and sugary beverages per day than children who do not eat fast
food (Bowman et al., 2004). Other studies have demonstrated that the
likelihood of purchasing a sugary drink is higher for fast food consumers
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who order a combination meal or from a children’s menu compared to
those who do not (Moran et al., 2019; Cantor et al., 2016).

Amid growing concerns about the poor nutritional quality of chil-
dren’s fast food meals (Batada et al., 2012), some companies have
voluntarily offered healthier side options (e.g., apple slices) and
decreased the portion size of French fries (Harris et al., 2010; Aubrey,
2022). Yet a majority of foods and beverages on children’s menus
continue to exceed U.S. Department of Agriculture recommendations for
estimated energy needs for a single meal, which is about 400 calories per
meal (United States Dietary Guidelines Advisory Committee, 2010), and
many restaurants still feature sugary beverages on their children’s
menu. To improve the nutritional quality of beverages offered on chil-
dren’s meals, the New York City (NYC) Council enacted a bill in April
2019 that requires NYC restaurants to offer water, milk, 100% fruit
juice, or flavored water without added sweeteners as the default (i.e.,
automatic) option in children’s meals (New York City Council, 2019).
The policy does not prohibit restaurants from selling other child-size
beverages (e.g., soda) as substitutions upon request. Similar healthy
default beverage policies have been implemented in several cities and
states (Davis Municipal Code Ch, 2015; Stockton, 2016; Cathedral City
Municipal Code, 2017; Long Beach Ordinance No, 2017; Perris Ordi-
nance, 2017; Lafayette Ord, 2017; State of California Ch, 2018; Louis-
ville City, 2018; Baltimore City, 2018; Daly City Ordinance No 1415,
2018; State of Hawaii, 2018), and other municipalities are currently
considering such policies. (Vermont Gen, 2017; Council of the District of
Columbia, 2019).

Default options leverage the status quo bias, or consumers’ prefer-
ence for inaction and tendency to select automatic options (Thaler and
Sunstein, 2009). Setting default options have powerfully influenced
behavior in other domains, such as organ donation (Johnson and
Goldstein, 2003). One study using receipt data also found that offering
healthier default side options on children’s menus (e.g., salad instead of
fries) increased orders of the healthier options (Anzman-Frasca et al.,
2015). In another study, default beverages on children’s menus at Walt
Disney World restaurants were changed from sugary beverages to low-
fat milk, water, or 100% fruit juice, which led to a decrease in the
percentage of children’s meals served with a sugary beverage (Peters
et al., 2016). A systematic review, however, reported that the study was
at risk of bias due to incomplete outcome data and detection bias (von
Philipsborn et al., 2019). Despite the limited existing evidence, policy-
makers expect that requiring restaurants to offer only healthy beverages
by default will encourage most consumers to stick with the healthy
option, while still giving them the option to switch beverages if they
desire (Roberto and Kawachi, 2015). But requiring healthy default
beverage options may have minimal impact on the number of calories
ordered in cases where restaurants have already removed unhealthy
beverages from children’s menus (Alliance for a Healthier Generation,
2015), or when healthy beverages (e.g., milk) are higher in calories than
unhealthy beverages. A recent evaluation of the implementation of this
policy revealed that menu boards changed to reflect healthy beverage
defaults in California but not in Wilmington, Delaware; and that
restaurant staff in both locations were not always aware of the policy
and thus did not always verbally offer default beverages (Karpyn et al.,
2020). In addition to issues with implementation, customers may adapt
by ordering unhealthy beverages from other parts of the menu.

To address the gaps in the literature, the current study aimed to
examine: 1) whether healthy default beverage policies are likely to
reduce beverage calories ordered; and 2) whether the policy is more
effective at reducing beverage calories ordered if consumers are not
permitted to make substitutions for unhealthy beverages. To accomplish
these objectives, we conducted an online randomized controlled
experiment in which we asked parents to make hypothetical purchases
for their children from two national chain restaurants. We hypothesized
that participants in the experimental conditions (i.e., healthy default
beverage options and restrictions on unhealthy beverages) would order
fewer total calories from beverages for their children compared to the
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control condition. We also hypothesized that participants in the exper-
imental conditions would order a lower percentage of full-calorie soda,
diet soda, and/or sugar-sweetened fruit drinks, herein referred to as
“unhealthy beverages”; and order fewer calories from those beverages,
excluding diet soda because it is calorie-free.

2. Methods
2.1. Study sample

In 2019, we used Dynata to recruit a sample of adults ages 18 years or
older living in the U.S. who were the parent or primary caregiver of a
child between the ages of 2 and 6 years. Dynata is a commercial sam-
pling firm that recruits participants via online advertisements, text
messages, and phone alerts. The firm randomly matches participants
with surveys for which they might be eligible and are likely to complete.
Researchers compensate Dynata for survey responses, and Dynata pro-
vides household panelists with points that can be redeemed for prizes.
This survey was administered in April-September 2019 via Qualtrics, an
online survey program. Dynata ensured that the age and gender distri-
bution of study participants approximated national averages.

To calculate our sample size, we used estimates from a similar study
that found that the presence of calorie information on a McDonald’s
menu resulted in parents ordering an average of 102 (SD = 236) fewer
calories for their children than controls (Tandon et al., 2010). Based on
these findings, we estimated that 150 participants in each of the three
arms would provide 90% power to detect a difference of 102 calories
between conditions. We recruited participants until we had exceeded
this minimum sample size. Exceeding the sample size enabled us to
account for participants who were excluded because they failed to meet
eligibility criteria.

A total of 784 eligible parents and primary caregivers provided
consent to participate in our study. Prior to data analysis, we excluded
participants who 1) reused the same IP address (n = 14); 2) ended the
survey before completing any menu ordering questions (n = 9); 3)
finished the survey in under 1/3 of the median completion time, 10.6
min (n = 6); and/or 4) failed our data integrity questions (n = 294). Our
final sample size was 479 participants. In a sensitivity analysis, we
included participants who failed our data integrity questions, and results
did not change (Supplemental Table 1).

2.2. Survey design

We used menus from McDonald’s and Chili’s because we wanted to
study a healthy default beverage policy in both a fast food and casual sit-
down restaurant context, where purchasing behavior and restaurant
location characteristics may differ (see Appendix for menus). These two
restaurants are large, national chains and provide prices and calorie
information online, which facilitated menu creation and modification.
We selected a random sample of entrées, salads, sides, desserts, and
beverages sold by each restaurant to display on the menus so that par-
ticipants could easily view all options, including children’s meal items.
Price and calorie information came from websites or mobile applications
of franchise locations in NYC. Calories and prices were displayed to the
right of or below each menu item.

Participants were told the study would involve viewing restaurant
menu items and answering questions about their attitudes and opinions
of them (see Appendix for survey). Participants were then randomly
assigned to one of three conditions where they ordered from menus
with: 1) standard beverage options on the children’s menu (Control) (n
= 155); 2) healthy default beverage options on the children’s menu,
with the option of ordering unhealthy beverages as a substitution
(Default) (n = 162); or 3) healthy default beverage options on the chil-
dren’s menu, with no option to order unhealthy beverages as a substi-
tution (Restriction) (n = 162). We defined “healthy” beverages using the
criteria in the NYC bill (i.e., white milk, chocolate milk, 100% apple
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juice, water) (New York City Council, 2019). All participants were
offered the opportunity to substitute a beverage or side if they ordered
any combination meal that came with a drink or side by default,
including children’s meals. We first asked all participants: “You have
selected [selected choices] for your child. If you ordered a kids’ meal,
did you want to make a substitution?” If they selected “Yes”, we asked,
“What do you want to swap out in the kids’ meal (select all that apply)?”
If they selected a kids’ drink, we asked “You initially selected [selected
choices] for your child. Which kids’ drink would you like instead?” We
offered substitutions to reflect the healthy default beverage bill in NYC
(New York City Council, 2019), which does not prohibit restaurants
from selling other beverages upon request. For Chili’s and McDonald’s,
this meant excluding full-calorie soda and diet soda from the list of
standard options in children’s meals in the Default and Restriction con-
ditions. In the Restriction condition, if participants wanted an unhealthy
beverage, they would have had to order an additional drink.

After random assignment to conditions, participants viewed menus
from McDonald’s and Chili’s one at a time in a random order. For each
menu, they were asked to imagine they were at that restaurant with their
youngest child and to order dinner for that child by clicking on the text
of each item (up to five items per restaurant). After ordering for their
child from each restaurant, participants were asked to order dinner for
themselves from the same restaurants, for a total of four separate
ordering tasks. After ordering from menus, participants completed de-
mographic questions about themselves and their youngest child (see
Appendix for questions). At the end of the survey, participants also
completed questions about frequency of drinking sugary drinks; fre-
quency of purchasing food from McDonald’s and Chili’s; how likely they
were to bring their child to McDonald’s and Chili’s; how healthy they
rated the children’s meals at McDonald’s and Chili’s; the degree to
which they supported a law that would improve the nutritional stan-
dards of beverages included in children’s meals at restaurants; whether
they noticed the absence of soda offered as a default option with chil-
dren’s meals (experimental conditions only); whether they were trying
to lose, gain, or maintain their weight; and their history of chronic
diseases and health conditions.

2.3. Outcomes

Our primary outcome was total calories from beverages ordered for
the child. This differed from our pre-specified analysis plan to measure
total calories because the survey software did not have a tool to allow us
to track substitutions; thus we could not infer which side participants
wished to substitute from their combination meal(s). We were able to
calculate total calories from beverages, however, by making the
following decisions about beverage orders and substitutions: 1) If a
participant chose to substitute a kids’ drink and their subsequent choice
was the same kids’ drink, we did not modify total calories from bever-
ages (n = 17); 2) If a participant chose to substitute a kids’ drink but did
not order any drink in their original order, then we added the drink to
their order (n = 51); 3) If a participant ordered multiple drinks in their
original order (because we did not force participants to choose one kids’
drink in a kids’ meal) and chose to swap out a kids’ drink, we excluded
these participants because we could not discern which drink they chose
for substitution (n = 7); and 4) If a participant ordered no beverage, we
assigned a value of zero calories from beverages (n = 210).

We pre-specified several secondary outcomes, including the per-
centage of participants who ordered an unhealthy beverage for their
child and the total number of unhealthy beverage calories participants
ordered for their child. At McDonald’s, unhealthy beverages included
small-sized full-calorie and diet sodas on the children’s menu; and small-
, medium-, and large-sized full-calorie soda, diet soda, and sweet tea on
the main menu. At Chili’s, unhealthy beverages included small-sized
full-calorie and diet sodas on the children’s menu; and large-sized full-
calorie soda, diet soda, Minute Maid lemonade, strawberry lemonade,
and mango iced tea on the main menu. Our rationale for including these
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secondary outcomes was that some beverages that are classified as
healthy in the NYC bill (e.g., chocolate milk) have more calories than
some unhealthy beverages (e.g., sweet tea). We also calculated the total
calories from beverages that participants ordered for themselves to
capture whether changes to kids’ menu options influenced parents’
preferences and choices.

In order to report key beverage-related analyses that were not
initially included in our pre-specified analysis plan, we added three
secondary outcomes prior to analysis: 1) the percentage of participants
who ordered diet soda; 2) the percentage of participants who ordered
full-calorie soda; and 3) total calories participants ordered from full-
calorie soda. Our rationale was based on the language of the NYC bill,
which, in the restaurants included in this study, only prohibits full-
calorie and diet soda from children’s menus.

2.4. Statistical analysis

We assessed whether demographic characteristics were balanced
across conditions using chi-square tests and one-way analysis of vari-
ance tests. We also used chi-square tests to assess whether the mean
response for health status and policy support questions differed by
condition. To examine differences in calories ordered from beverages
between conditions, we used a linear regression model with boot-
strapping to account for non-normality in the outcome residuals. We
used logistic regression models to examine whether the likelihood of
ordering specific beverages differed between conditions.

We tested for potential interactions by 1) child’s gender, 2) child’s
BMI z-score, and 3) noticing our changes to the menus by including a
cross-product term in separate regression models. Due to differences in
calorie needs per day by weight status and gender (Institute of Medicine,
2005), we hypothesized that the influence of default options and re-
strictions on parents’ hypothetical purchase decisions would be greater
among parents ordering for a male child and children with higher BMI 2-
scores. We hypothesized that the difference in calories would be greater
among participants who reported noticing our changes to the menus
because these participants may be more responsive to cues that default
options are normal (Roberto and Kawachi, 2015). In all analyses, we
used a p < 0.05 significance threshold and corrected for multiple com-
parisons using the Bonferroni-Holm procedure (Holm, 1979). We also
report uncorrected p-values in cases where they were significant but
corrected values were not significant. We used Stata version 15.1 (Sta-
taCorp LP, College Station, TX) for all analyses.

3. Results

In the full sample, 94.4% and 85.9% of participants reported visiting
a fast food restaurant like McDonald’s and a sit-down restaurant like
Chili’s, respectively, at least once in the past month (Table 1). Only
42.4% and 25.4% of participants, however, reported that they were
likely or very likely to bring their youngest child to McDonald’s and
Chili’s, respectively, in the next four weeks. A greater percentage of
participants rated children’s meals at McDonald’s as unhealthy or very
unhealthy (35.3%) versus children’s meals at Chili’s (16.0%). Half of
participants in the experimental conditions reported noticing that the
children’s meals did not come with regular or diet soda (55.3%). All
conditions were balanced on demographic characteristics, health status,
and policy support questions.

3.1. Calories ordered from beverages for children

We did not observe differences across conditions in our primary
outcome of total calories from beverages ordered for a child from either
restaurant (Table 2). Approximately 85% of participants ordered a
beverage for their children at Chili’s (n = 405). Few participants chose
to substitute their beverage (2.1%) or add a beverage to their order
(3.8%) (Supplemental Table 2). The total calories from beverages
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bringing child to a
fast food
restaurant in the
next 4 weeks,
likely or very
likely

Table 1
Descriptive statistics of sample, by experimental condition.
All (n Controls Defaults Restriction Test for
= (n= (n= (n =162) equality
479) 155) 162)
Mean Mean Mean Mean (SD)
(SD) (SD) or (SD) or or %
or % % %
Child
Age 3.7 3.7(1.4) 3.7(1.4) 3.7 (1.3) 0.83
1.4
Male 48.1 53.1 41.3 50.3 0.18
BMI z-score 1.6 1.4 (5.3) 2.1 (5.3) 1.4 (4.9) 0.62
(5.1)
Parent or primary
caregiver
Age 35.2 35.1 35.5 35 (8.6) 0.50
(8.7) (8.4 9.2)
Male 50.0 51.0 56.1 44.0 0.15
BMI 28 27.1 27.8 29.3 (7.5) 0.13
(7.0) (6.4) 6.7)
Hispanic 17.6 13.8 22.7 16.1 0.11
Race
Asian 8.4 11.1 5.9 8.4 0.49
Black 5.5 5.6 3.3 7.7
White 78.5 77.8 81.7 76.1
Hawaiian/Pacific 0.2 0.7 0.0 0.0
Islander
Native American/ 1.1 0.7 1.3 1.3
Alaska Native
Other 3.3 1.4 3.9 4.5
More than 1 2.9 2.8 3.9 1.9
Married 72.7 73.6 71.7 72.9 0.93
Number of children 2.2 2.2 (1.1) 2.3 (1.4) 2.3(1.3) 0.06
(1.3)
High school or less 79.4 77.2 81.6 79.4 0.65
Income
<$25,000 10.7 9.0 12.6 10.3 0.37
$25,001-50,000 4.2 2.8 6.0 3.9
$50,001-75,000 28.7 29.9 22.5 33.6
$75,001-100,000 23.8 23.6 21.9 25.8
$100,001-125,000 13.8 16.0 13.9 11.6
$125,001-150,000 11.1 9.7 15.9 7.7
>$150,000 7.8 9.0 7.3 7.1
Relationship to
weight
Trying to gain 5.5 7.2 5.4 4.0 0.41
weight
Trying to lose 61.7 56.1 61.7 66.9
weight
Not trying to gainor ~ 32.8 36.7 329 29.1
lose weight
No heart disease 96.4 96.4 98.0 94.7 0.60
No diabetes 93.6 92.1 94.0 94.7 0.71
No high cholesterol 84.5 86.3 87.8 79.5 0.29
No high BP 83.3 85.6 82.4 82.1 0.73
No cancer 96.6 97.1 97.3 95.4 0.30
Frequency of 14.3 16.1 14.6 12.3 0.38
consuming SSBs,
never
Frequency of eating 5.6 5.6 6.6 4.6 0.99
at a fast food
restaurant, never
Frequency of eating 14.1 16.2 15.2 11.0 0.51
at a sit-down
restaurant, never
Likelihood of 42.4 41.6 40.7 44.8 0.74
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Table 1 (continued)

Test for
equality

Restriction
(n =162)

All (n Controls Defaults
= (n= (n=
479) 155) 162)

Likelihood of 25.4 23.4 26.7 26.0 0.80
bringing child to a
sit-down
restaurant in the
next 4 weeks,
likely or very
likely

How healthy are 35.3 32.6 34.7 38.3 0.58
kid’s meals at
McDonald’s,
unhealthy or very
unhealthy
How healthy are 16.0 14.1 14.0 19.5 0.34
kid’s meals at
Chili’s, unhealthy
or very unhealthy

Support or strongly 48.8 52.9 44.7 49.0 0.38
support beverage
policy

Noticed menu 55.3 - 53.0 57.6 0.42
changes?

participants ordered for their children at Chili’s did not differ in the
Default condition [(97.6 (SD = 69.8); p = 0.82)] or the Restriction con-
dition [(102.7 (SD = 71.5); p = 0.99)] relative to the Control condition
[(99.4 (SD = 72.7)]. For the McDonald’s ordering task, 83.1% of par-
ticipants ordered a beverage for their children (n = 398), including 4
(0.8%) beverage substitutions. The total calories from beverages or-
dered for a child at McDonald’s did not differ for participants in the
Default [(90.2 (SD = 89.1); p = 0.55)] or the Restriction [(89.0 (SD =
81.0); p = 0.94)] conditions relative to the Control condition [(96.5 (SD
= 05.2)]. We also did not observe differences in total calories from
beverages participants ordered for themselves across conditions at
either restaurant. In interaction analyses, we did not observe statistically
significant differences in total calories from beverages across conditions
by child gender (p for interaction = 0.28); child’s BMI z-score (p for
interaction = 0.27); or noticing our changes to the menus (p for inter-
action = 0.94).

3.2. Percent ordering unhealthy beverages for children and calories from
those beverages

The percentage of participants ordering an unhealthy beverage for
their children at Chili’s was lower for participants in the Default (11.7%;
p = 0.75) and Restriction (7.4%; p = 0.22) conditions relative to the
Control condition (12.9%), but these did not reach statistical significance
(Table 2). Total calories from unhealthy beverages ordered for a child at
Chili’s was also lower for participants in the Default [15.2 (SD = 50.0); p
= 0.29] and Restriction [12.5 (SD = 52.0); p = 0.32] conditions relative
to the Control condition [22.7 (SD = 71.2)], though differences were not
statistically significant. We observed no differences in the percentage of
and total calories from unhealthy beverages across conditions at
McDonald’s.

Although not statistically significant, the percentage of participants
ordering a full-calorie soda for their children at Chili’s was lower in the
Default (11.7%; p = 0.34) and Restriction (3.1%; uncorrected, p = 0.03;
corrected, p = 0.06) conditions compared to the Control condition
(9.0%). There were no significant differences in the percentage of par-
ticipants ordering diet soda for their children at Chili’s between Default
(1.2%; p = 0.99) and Restriction (1.9%; p = 0.64) conditions compared
to the Control condition (0.6%). Participants in the Restriction condition,
however, ordered statistically significantly fewer total calories from full-
calorie soda for their children at Chili’s [3.0 (SD = 21.6)] compared to
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Table 2
Effect of potential healthy beverage defaults and unhealthy beverage restrictions
on calories ordered from beverages.

Controls (n Defaults (n Restriction (n

= 155) =162) =162)
Mean (SD) Mean (SD) Mean (SD) orn
or n (%) orn (%) (%)
Primary outcomes
Total beverage calories ordered 99.4 (72.7) 97.6 (69.8) 102.7 (71.5)
for child at Chili’s
Total beverage calories ordered 96.5 (95.2) 90.2 (89.1) 89.0 (81.0)
for child at McDonald’s
Secondary outcomes
Ordered an unhealthy beverage 20 (12.9%) 19 (11.7%) 12 (7.4%)
for child at Chili’s
Total calories from unhealthy 22.7 (71.2) 15.2 (50.0) 12.5 (52.0)

beverages ordered for child at
Chili’s'

Ordered an unhealthy beverage
for child at McDonald’s

20 (12.9%) 21 (13.0%) 23 (14.2%)

Total calories from unhealthy 30.8 (94.6) 28.4 (77.6) 27.4 (73.4)
beverages ordered for child at
McDonald’s'

Ordered diet soda for child at 3(1.9%) 2 (1.2%) 1 (0.6%)
Chili’s

Ordered full-calorie soda for 14 (9.0%) 10 (6.2%) 5 (3.1%)
child at Chili’s

Total calories from full-calorie 13.4 (52.1) 6.1 (31.2) 3.0 (21.6)
soda ordered for child at Chili’s

Ordered diet soda for child at 7 (4.5%) 6 (3.7%) 4 (2.5%)
McDonald’s

Ordered full-calorie soda for 14 (9.0%) 16 (9.9%) 13 (8.0%)
child at McDonald’s

Total calories from full-calorie 18.8 (70.8) 20.3 (65.1) 16.1 (56.7)
soda ordered for child at
McDonald’s'

Total beverage calories ordered 61.0 (89.3) 70.6 (94.0) 76.7 (98.7)

for themselves at Chili’s
Total beverage calories ordered 102.2 108.3
for themselves at McDonald’s (118.1) (116.6)

108.9 (148.3)

Note: Boldface indicates statistical significance at p < 0.05 relative to the Con-
trols condition (after correcting for multiple comparisons using the Bonferroni-
Holm procedure).

f Unhealthy beverages include regular and diet soda and sweet tea at McDo-
nald’s; and regular and diet soda, Minute Maid lemonade, strawberry lemonade,
and mango iced tea at Chili’s.

the Control condition [13.4 (SD = 52.1)] (p = 0.04). There was no dif-
ference in total calories from full-calorie soda between the Default
condition [6.1 (SD = 31.2)] relative to the Control condition (p = 0.13).
At McDonald’s, we observed no differences across conditions in the
percentage of participants ordering full-calorie or diet soda for their
children, nor total calories from full-calorie soda.

4. Discussion

There were no statistically significant differences across conditions
in the number of total calories from beverages that parents hypotheti-
cally ordered for their children from our online menus. Yet, parents with
no option to order unhealthy beverages as a substitution (Restriction
condition) ordered significantly fewer calories from full-calorie soda and
marginally significantly fewer calories from unhealthy beverages for
their children from the Chili’s menu relative to control participants.
Though differences were not statistically significant, potentially due to
inadequate statistical power, calories from unhealthy beverages at
Chili’s were also marginally lower among parents who had the option of
ordering unhealthy beverages as a substitution upon request (Default
condition) relative to parents ordering from standard menus. We did
not, however, observe differences in the likelihood of ordering or total
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calories from unhealthy beverages available on the McDonald’s menu
across conditions.

Although many of the results in this study were in the expected di-
rection, almost none of the results were statistically significant. Our
findings, therefore, are in contrast to a study showing that healthy
default food items in sit-down restaurants may lead to lower calories
ordered for children.(29) This suggests that policies that require healthy
default beverages or that restrict unhealthy beverages on children’s
menus may not reduce total beverage calories ordered, or may do so only
by a small amount. The success of these policies also depends on how
each policy classifies a beverage as “unhealthy”. If the approach to
classification undermines the intended goals of such policies, consumers
may not behave as expected—as suggested by our results. It is always
possible that the policies may not work for other reasons, but policy-
makers should strive to use an evidence-based classification system.

Though the restriction policy tested in this study led to reductions in
total calories from full-calorie soda at a full-service chain restaurant, we
did not, however, observe significant differences in total calories from
unhealthy beverages. These findings suggest that parents may have or-
dered other unhealthy beverages for their children in lieu of soda on the
Chili’s menu (e.g., sweet tea, lemonade). Furthermore, the changes to
menus did not lead to reductions in total calories or calories from un-
healthy beverages ordered at McDonald’s, suggesting such policies may
have differential effects across types of restaurants. It is possible these
differences are due to different beverage offerings at the two restaurants
(e.g., Chili’s has a greater number of unhealthy beverage options), or the
position of menu items (e.g., first, last, etc.), which has been shown to
influence beverage choice in previous research (Schmidtke et al., 2019).
Future studies should test beverage default and restriction policies using
a range of restaurants.

This study has several limitations, including the hypothetical design,
which may fail to capture the experience of a default policy in a real-
world setting. For example, cashiers may not always ask customers if
they want to substitute the default beverage in their child’s meal; res-
taurants typically offer tap water as an option even though it is not
included on the menu; restaurants may also introduce promotions that
undermine policy; and participants may have behaved differently if they
were making actual choices with their own money, though our ran-
domized design still enables us to compare differences across groups.
Natural experiments of children’s meal default policies are needed to
understand the long-term effects on purchasing in the real-world. It is
also critical to understand the factors that shape parents’ fast food
purchases for their children, including “pester power,” where children
beg parents for specific foods, toys, or products; cooking confidence;
time pressures; and perceptions of ease and convenience (Baldassarre
et al., 2016; Fulkerson, 2018; Huang et al., 2016; Lawlor and Prothero,
2011). This study also had a moderate sample size, and thus had limited
statistical power to detect small but potentially meaningful reductions in
calories ordered from unhealthy beverages. Though the study was
anonymous, it is also possible that social desirability may have affected
parents’ orders, particularly orders related to their children, resulting in
fewer orders of unhealthy beverages across all conditions.

The demographic characteristics of our sample may limit the
generalizability of our findings. Our sample was primarily comprised of
families earning between $50,000-125,000 (66.3%), whereas the U.S.
Census reports 40% of families earn less than $50,000 annually (U.S.
Census, 2019). Our sample also had a slightly higher percentage of
people who reported trying to lose weight (61.6%) compared to the US
populations (49.1%), and those trying to lose weight may make different
choices than those who are not (Martin et al., 2018). One real-world
study indicated that 60% of female adults make fast food purchases
for children, which is slightly higher than our balanced sample, though
their sample size was small (n = 50) (Cohen et al., 2017). There was also
a higher percentage of orders from children’s menus (72-80%) in this
study relative to previous real-world studies where the percentage of
meals ordered for children ranged from 35 to 48% (Elbel et al., 2015;
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Otten et al., 2014), potentially due to the inclusion of older children in
their samples (e.g., 7-12 years of age). Due to the limitations of Qual-
trics, we were not able to calculate total calories from all foods and
beverages because we could not make unambiguous assumptions about
participants’ substitutions of entrees and sides. This study has a number
of strengths, however, including a randomized-controlled design, the
use of real menus from two popular chain restaurants, and the ability to
directly compare two different beverage policies. Most studies evalu-
ating fast food policies have examined the influence of one policy with
actual receipt data (Anzman-Frasca et al., 2015; Elbel et al., 2015; Otten
et al., 2014; Hobin et al., 2012), though we often want to know whether
one policy design would perform better than another, which may be not
be feasible in the real-world.

5. Conclusions

The results of this study, which may be underpowered, provide
limited evidence that current healthy default beverage policies and
potential beverage restriction policies may be effective in reducing the
total calories ordered from unhealthy beverages for children, especially
calories from full-calorie soda. Our moderate sample size may have
reduced our ability to detect small but meaningful reductions in calories
ordered. Therefore, future studies should focus on beverage calories as a
primary outcome a priori, and ensure adequate sample sizes to detect
those effects. More experimental research should compare the effects of
removing additional calorie-dense default beverage choices on chil-
dren’s menus (e.g., chocolate milk), making healthy beverages the
default options on the whole menu, and implementing healthy food
defaults.

CRediT authorship contribution statement

Pasquale E. Rummo: Conceptualization, Data curation, Formal
analysis, Investigation, Methodology, Project administration, Visuali-
zation, Writing - original draft, Writing - review & editing. Alyssa J.
Moran: Conceptualization, Investigation, Methodology, Writing - orig-
inal draft, Writing - review & editing. Aviva A. Musicus: Conceptuali-
zation, Investigation, Methodology, Visualization, Writing - original
draft, Writing - review & editing. Christina A. Roberto: Conceptuali-
zation, Investigation, Methodology, Writing - original draft, Writing -
review & editing. Marie A. Bragg: Conceptualization, Funding acqui-
sition, Investigation, Methodology, Supervision, Visualization, Writing -
original draft, Writing - review & editing.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.
Acknowledgements

None.

Ethics approval

The study protocol was approved by the New York University
Grossman School of Medicine Institutional Review Board.

Funding

This work was supported, in part, by an NIH Early Independence
Award (DP50D021373-05; PI: Dr. Marie Bragg) from the NIH Office of
the Director. Dr. Musicus’ time on this work was supported by NIH grant
number 2T32CA057711-27. These funding source had no role in the
study design; in the collection, analysis, or interpretation of data; in the

Preventive Medicine Reports 20 (2020) 101279

writing of the report; nor in the decision to submit the article for
publication.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.pmedr.2020.101279.

References

Alliance for a Healthier Generation. McDonald’s and Alliance for a Healthier Generation
Announce Progress on Commitment to Promote Balanced Food and Beverage
Choices. (2015). https://www.healthiergeneration.org/articles/mcdonalds-and-a
lliance-for-a-healthier-generation-announce-progress-on-commitment-to. Accessed
28 May 2020.

Anzman-Frasca, S., Mueller, M.P., Sliwa, S., Dolan, P.R., Harelick, L., Roberts, S.B., et al.,
2015. Changes in children’s meal orders following healthy menu modifications at a
regional US restaurant chain. Obesity 23, 1055-1062. https://doi.org/10.1002/
oby.21061.

A. Aubrey McDonald’s Commits to More Balanced Happy Meals by 2022 https://www.
npr.org/sections/thesalt/2018,/02/15/585881037/mcdonald-s-commits-to-more-
balanced-happy-meals-by-2022 2018 Accessed 28 May 2020.

Baldassarre, F., Campo, R., Falcone, A., 2016. Food for kids: how children influence their
parents purchasing decisions. J. Food Product. Market. 22 (5), 596-609.

Baltimore City C.B. 17-0152 C.F.R. (2018).

Batada, A., Bruening, M., Marchlewicz, E.H., Story, M., Wootan, M.G., 2012. Poor
nutrition on the menu: children’s meals at America’s top chain restaurants.
Childhood Obesity (Formerly Obes. Weight Manage.) 8, 251-254. https://doi.org/
10.1089/chi.2012.0016.

Bowman, S.A., Gortmaker, S.L., Ebbeling, C.B., Pereira, M.A., Ludwig, D.S., 2004. Effects
of fast-food consumption on energy intake and diet quality among children in a
national household survey. Pediatrics 113, 112-118. https://doi.org/10.1542/
peds.113.1.112.

Cantor, J., Breck, A., Elbel, B., 2016. Correlates of sugar-sweetened beverages purchased
for children at fast-food restaurants. Am. J. Public Health 106, 2038-2041. https://
doi.org/10.2105/AJPH.2016.303427.

Cathedral City Municipal Code Ch. 5.92 C.F.R. (2017).

Cohen, J.F., Roberts, S.B., Anzman-Frasca, S., et al., 2017. A pilot and feasibility study to
assess children’s consumption in quick-service restaurants using plate waste
methodology. BMC Public Health 17 (1), 259. https://doi.org/10.1186/512889-017-
4171-5. Published 2017 Mar 15.

Council of the District of Columbia. (2019). Healthy Beverages for Kids Meals Act of
2019. B23-0190.

Daly City Ordinance No. 1415 C.F.R. (2018).

Davis Municipal Code Ch. 17, Art. 17.02 C.F.R. (2015).

Elbel, B., Mijanovich, T., Cantor, J., Bragg, M.A., 2015. New York City “Healthy Happy
Meals” Bill: potential impact on fast food purchases. Am. J. Preven. Med. 49,
e45-e46. https://doi.org/10.1016/j.amepre.2015.05.030.

Fryar CD, Carroll MD, Ahluwalia N, Ogden CL. Fast Food Intake Among Children and
Adolescents in the United States, 2015-2018. NCHS Data Brief. No. 375. August
2020.

Fulkerson, J.A., 2018. Fast food in the diet: Implications and solutions for families.
Physiol. Behav. 193, 252-256.

Harris, J.L., Schwartz, M.B., Brownell, K.D., 2010. Evaluating Fast Food Nutrition and
Marketing to Youth. Yale Rudd Center for Food Policy & Obesity, New Haven, CT.

Hobin, E.P., Hammond, D.G., Daniel, S., Hanning, R.M., Manske, S.R., 2012. The Happy
Meal® effect: the impact of toy premiums on healthy eating among children in
Ontario, Canada. Can. J. Public Health 103, e244-e248. https://doi.org/10.1007/
BF03404228.

Holm, S., 1979. A simple sequentially rejective multiple test procedure. Scand. J. Stat.
65-70.

Huang, C.Y., Reisch, L.A., Gwozdz, W., Molnar, D., Konstabel, K., Michels, N., et al.,
2016. Pester power and its consequences: do European children’s food purchasing
requests relate to diet and weight outcomes? Public Health Nutr. 19 (13),
2393-2403.

Institute of Medicine, 2005. Dietary Reference Intakes for Energy, Carbohydrate, Fiber,
Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids. The National Academies
Press, Washington, DC.

Johnson, E.J., Goldstein, D., 2003. Do defaults save lives? Science 302, 1338-1339.
https://doi.org/10.1126/science.1091721.

Karpyn, A, Ritchie, L., Harpainter, P., et al., 2020. Assessing the Implementation of Kids’
Meals Healthy Default Beverage Policies in the State of California and City of
Wilmington, Del. Available at:. Healthy Eating Research, Durham, NC http://health
yeatingresearch.org.

Lafayette Ord. No. 2017-40, § 1 C.F.R. (2017).

Lawlor, M.-A., Prothero, A., 2011. Pester power—A battle of wills between children and
their parents. J. Market. Manage. 27 (5-6), 561-581.

Long Beach Ordinance No. ORD-17-0027 C.F.R. (2017).

Louisville City Ch. 118 Ord. No. 081 C.F.R. (2018).

Martin C.B., Herrick K.A., Sarafrazi N., Ogden C. Attempts to Lose Weight Among Adults
in the United States, 2013-2016. NCHS Data Brief No. 313, July 2018. National
Center for Health Statistics, Hyattsville (2018).


https://doi.org/10.1016/j.pmedr.2020.101279
https://doi.org/10.1016/j.pmedr.2020.101279
https://www.healthiergeneration.org/articles/mcdonalds-and-alliance-for-a-healthier-generation-announce-progress-on-commitment-to
https://www.healthiergeneration.org/articles/mcdonalds-and-alliance-for-a-healthier-generation-announce-progress-on-commitment-to
https://doi.org/10.1002/oby.21061
https://doi.org/10.1002/oby.21061
https://www.npr.org/sections/thesalt/2018/02/15/585881037/mcdonald-s-commits-to-more-balanced-happy-meals-by-2022
https://www.npr.org/sections/thesalt/2018/02/15/585881037/mcdonald-s-commits-to-more-balanced-happy-meals-by-2022
https://www.npr.org/sections/thesalt/2018/02/15/585881037/mcdonald-s-commits-to-more-balanced-happy-meals-by-2022
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0020
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0020
https://doi.org/10.1089/chi.2012.0016
https://doi.org/10.1089/chi.2012.0016
https://doi.org/10.1542/peds.113.1.112
https://doi.org/10.1542/peds.113.1.112
https://doi.org/10.2105/AJPH.2016.303427
https://doi.org/10.2105/AJPH.2016.303427
https://doi.org/10.1186/s12889-017-4171-5
https://doi.org/10.1186/s12889-017-4171-5
https://doi.org/10.1016/j.amepre.2015.05.030
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0080
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0080
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0085
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0085
https://doi.org/10.1007/BF03404228
https://doi.org/10.1007/BF03404228
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0095
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0095
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0100
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0100
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0100
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0100
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0105
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0105
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0105
https://doi.org/10.1126/science.1091721
http://healthyeatingresearch.org
http://healthyeatingresearch.org
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0125
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0125

P.E. Rummo et al.

Moran, A.J., Subramanian, S., Rimm, E.B., Bleich, S.N., 2019. Characteristics associated
with household purchases of sugar-sweetened beverages in US restaurants. Obesity
27, 339-348. https://doi.org/10.1002/0by.22380.

New York City Council (2019). Nutritional standards for beverages included in meals
aimed at children. Int. No. 1064.

Otten, J.J., Saelens, B.E., Kapphahn, K.I., Hekler, E.B., Buman, M.P., Goldstein, B.A.,
et al., 2014. Impact of San Francisco’s toy ordinance on restaurants and children’s
food purchases, 2011-2012. Preven. Chronic Dis. 11, E122. https://doi.org/
10.5888/pcd11.140026.

Perris Ordinance 1340 Ch. 7.46 C.F.R. (2017).

Peters, J., Beck, J., Lande, J., Pan, Z., Cardel, M., Ayoob, K., et al., 2016. Using healthy
defaults in Walt Disney World restaurants to improve nutritional choices. J. Assoc.
Consum. Res. 1, 92-103. https://doi.org/10.1086/684364.

Ramirez AG, Gallion KJ, Perry A, Patlak M. Making Healthy Food and Beverages the
Affordable, Available, Desired Choices Among Latino Families. Salud America! The
Robert Wood Johnson Foundation Research Network to Prevent Obesity Among
Latino Children. 2015. https://salud-america.org/food-latino-kids-research-review/.
Accessed 28 May 2020.

Ranjit, N., Wilkinson, A.V., Lytle, L.M., Evans, A.E., Saxton, D., Hoelscher, D.M., 2015.
Socioeconomic inequalities in children’s diet: the role of the home food
environment. Int. J. Behav. Nutr.. Phys. Act. 12 (S1), S4.

Roberto, C.A., Kawachi, 1., 2015. Behavioral Economics and Public Health. Oxford
University Press, United Kingdom.

Rocha, N.P., Milagres, L.C., Longo, G.Z., Ribeiro, A.Q., de Novaes, J.F., 2017. Association
between dietary pattern and cardiometabolic risk in children and adolescents: a
systematic review. J. Pediatr. (Versao em Portugués) 93, 214-222. https://doi.org/
10.1016/j.jpedp.2017.02.015.

Preventive Medicine Reports 20 (2020) 101279

Schmidtke, K.A., Watson, D.G., Roberts, P., Vlaev, 1., 2019. Menu positions influence soft
drink selection at touchscreen kiosks. Psychol. Market. https://doi.org/10.1002/
mar.21248.

State of California Ch. 608 SB 1192 C.F.R. (2018).

State of Hawaii S.B. 2056 SD2 C.F.R. (2018).

Stockton Municipal Code Ch. 5.70 C.F.R. (2016).

Tandon, P.S., Wright, J., Zhou, C., Rogers, C.B., Christakis, D.A., 2010. Nutrition menu
labeling may lead to lower-calorie restaurant meal choices for children. Pediatrics
125 (2), 244-248. https://doi.org/10.1542/peds.2009-1117.

Thaler, R.H., Sunstein, C.R., 2009. Nudge: Improving decisions about health, wealth, and
happiness. Penguin, US.

U.S. Census. Selected Characteristics of Households by Total Money Income. http
s://www.census.gov/data/tables/time-series/demo/income-poverty/cps-hinc/hinc-
01.html. Published 2019, Accessed 28 May, 2020.

United States Dietary Guidelines Advisory Committee, 2010. Dietary guidelines for
Americans, 2010. United States Department of Health and Human Services, United
States Department of Agriculture, p. 232.

Vermont Gen. Assembly, S.70, H.264 C.F.R. (2017).

von Philipsborn, P., Stratil, J.M., Burns, J., Busert, L.K., Pfadenhauer, L.M., Polus, S.,
et al., 2019. Environmental interventions to reduce the consumption of sugar-
sweetened beverages and their effects on health. Cochrane Database Systemat. Rev.
6 https://doi.org/10.1002/14651858.

Wang, Y.C., Bleich, S.N., Gortmaker, S.L., 2008. Increasing caloric contribution from
sugar-sweetened beverages and 100% fruit juices among US children and
adolescents, 1988-2004. Pediatrics 121, e1604-e1614. https://doi.org/10.1542/
peds.2007-2834.


https://doi.org/10.1002/oby.22380
https://doi.org/10.5888/pcd11.140026
https://doi.org/10.5888/pcd11.140026
https://doi.org/10.1086/684364
https://salud-america.org/food-latino-kids-research-review/
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0175
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0175
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0175
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0180
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0180
https://doi.org/10.1016/j.jpedp.2017.02.015
https://doi.org/10.1016/j.jpedp.2017.02.015
https://doi.org/10.1002/mar.21248
https://doi.org/10.1002/mar.21248
https://doi.org/10.1542/peds.2009-1117
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0215
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0215
https://www.census.gov/data/tables/time-series/demo/income-poverty/cps-hinc/hinc-01.html
https://www.census.gov/data/tables/time-series/demo/income-poverty/cps-hinc/hinc-01.html
https://www.census.gov/data/tables/time-series/demo/income-poverty/cps-hinc/hinc-01.html
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0225
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0225
http://refhub.elsevier.com/S2211-3355(20)30237-0/h0225
https://doi.org/10.1002/14651858
https://doi.org/10.1542/peds.2007-2834
https://doi.org/10.1542/peds.2007-2834

	An online randomized trial of healthy default beverages and unhealthy beverage restrictions on children’s menus
	1 Introduction
	2 Methods
	2.1 Study sample
	2.2 Survey design
	2.3 Outcomes
	2.4 Statistical analysis

	3 Results
	3.1 Calories ordered from beverages for children
	3.2 Percent ordering unhealthy beverages for children and calories from those beverages

	4 Discussion
	5 Conclusions
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	Ethics approval
	Funding
	Appendix A Supplementary data
	References


