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Abstract

Background: Restaurants are ideal settings for implementing food interventions targeted at children. Studies with
adults suggest that changes to the physical menu can lead to healthier food choices; online studies with parents indi-
cate that specific menu designs facilitate healthier choices. However, it is unknown whether applying well-established
nudging and boosting methods to children’s menus also increases their choice of healthier meals in a real-world
restaurant setting.

Methods: The effects of two versions of a restaurant menu on the frequency of choosing a healthy meal (newly cre-
ated, healthy target dish) were tested in a blinded quasi-randomized controlled trial. The menu in the control condi-
tion contained all dishes (including the healthy target dish) in a standardized format. The intervention menu included
nudging (e.g. comic character, fun attractive name for the dish) and boosting elements (e.g. information on low
calorie density) next to the healthy target dish. Over five months, the control and intervention menus were switched
every two weeks and records were made of how often the healthy target dish was ordered.

Results: In total, 607 orders were made from the children’s restaurant menu (57% from the intervention menu). Dur-
ing the intervention phase, 4.2% of all ordered dishes from the children’s menu were the healthy target dish, during
the control phase, 4.4% of orders were for the target dish (p=.896).

Conclusions: Contrary to our hypothesis, a modified children’s menu did not lead to a significant increase in the
number of orders for a healthy dish compared with a neutral control menu. Importantly, given that parents and
children often choose the child’s dish together, particularly boosting methods that focus on social processes and joint
decision making could be promising to increase children’s frequency of healthy food choices in restaurants.

Trial registration: DRKS00027039, registered on 11/22/2021, (Retrospectively registered).

Keywords: Food, Environment, Intervention study, Restaurants, Children

Background

Obesity prevention should start early in life [1]. Educa-

tional intervention programs focusing on the individual
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[2], that is, environmental factors that promote obesity
through inactivity and unbalanced nutrition. In this con-
text, targeting children’s food environments is an innova-
tive and promising field of prevention [3]. Rideout et al.
define the food environment as the sum of all physi-
cal, social, economic, cultural, and political factors that
impact the accessibility, availability, and adequacy of food
within a community or region [3].

Restaurants are important food environments [4—6].
The restaurant sector has reported considerable increases
in revenue [7-9]. Families in many countries cook less
and commonly consume main meals outside of the home
[10]. Therefore, a trip to a restaurant is the perfect setting
to expose children to new foods or unfamiliar healthy
dishes, with the potential for lasting optical, olfactory,
and gustatory experiences. In particular, children’s menus
in restaurants could serve as an innovative and poten-
tially significant approach for improving children’s food
environments [4, 5].

Two systematic reviews have compiled intervention
studies in which an optimized restaurant menu is used to
promote healthier food choices. The first review covered
27 studies from 1979 to 2014 [6]. The review’s central
findings are that point-of-purchase interventions (inter-
ventions using menu labeling) were successful means of
promoting healthier food options (that is, newly intro-
duced healthy meals).

However, interventions using typical promotion meas-
ures (radio spots, newspaper adverts, posters, leaflets or
window signs), training for restaurant owners or service
staff, and price reductions were rather unsuccessful. Six
of the twenty-seven restaurant interventions included
in the review were classified as point-of-purchase inter-
ventions. The authors assessed these six interventions
with “sufficient evidence” [6]. However, the review
authors criticized the fact that only one of these six stud-
ies included the use of a control group. It should also be
noted that none of the 27 studies included in the review
were directed explicitly at children.

The second review exclusively dealt with the type of
point-of-purchase intervention in which the restaurant
menu was manipulated [11]. This review identified 38
studies from real life settings, conducted from 1976 to
2014. This comparison revealed that easy-to-understand
qualitative information such as healthy food symbols,
healthier choice tags, or heart symbols were consider-
ably more effective in increasing the choice of healthy
options than extensive quantitative information (e.g.
calorie, fat and sugar content). However, only 12 of the
studies included in this review were conducted in full-
service restaurants. Likewise, this review did not include
any studies that focused on children’s menus in par-
ticular. This review concludes: “Further research could
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test (...) menu labeling formats (...) by using controlled
randomized trials or other designs that include control
groups and analyze real-life selection or consumption
data before and after menu-labeling interventions” [11].
This is exactly what we have done in the present study.
For this purpose, we followed the theoretical and empiri-
cal literature that proposes the use of nudging and boost-
ing approaches [12, 13].

Nudges are defined as “any aspect of the choice archi-
tecture that alters people’s behavior in a predictable way
without forbidding any options or significantly chang-
ing their economic incentives” [13]. Nudges are shown
to have a medium to large effect, especially when used
to promote a balanced diet and implemented in a res-
taurant context [14]. Previous literature suggests some
nudging measures for use on children’s menus, such as
placing healthy options at the top of the menu where the
reader’s gaze typically falls first [15], giving dishes attrac-
tive, fun descriptive names [15], and using appropriate
children’s comic characters to promote healthy dishes
[16]. These types of nudging measures do not require any
prior knowledge of nutritional values and are accessible
to young visual learners from diverse educational back-
grounds [16].

Boosts are a different way to influence a person’s deci-
sion-making and can be used as an alternative to nudges
or jointly with them. Boosts do not target behavior (as
nudges do) but rather focus on fostering people’s skills or
knowledge or providing decision-making tools or exter-
nal environments that support people in making their
own decisions [12]. An example of a boost on a children’s
menu in a restaurant would be an easy to understand
label indicating a healthy option on the menu [10, 17] or
a contextual statement giving parents additional, gener-
ally understandable nutritional information [18, 19].

Restaurants are ideal settings for implementing food
interventions aimed at children. Studies of adult cohorts
show that interventions that change the physical menu
itself are successful. However, to date, only few studies
specifically look at children’s menus [10, 15]. The current
MINT (Menu INTervention) study aims to investigate
whether and how a children’s menu from a real restaurant
can be optimized using nudging and boosting techniques
to significantly increase orders of a more nutritious target
dish (intervention dish) compared with a control menu.

Methods

Trial design

Between autumn 2018 and spring 2019, we carried out a
field experiment in a restaurant in the form of a quasi-
randomized trial in which we compared the effect of the
restaurant’s regular children’s menu (that now included
a new, healthier dish) with a new menu that included
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both nudging and boosting elements to promote the
new healthier dish (see Fig. 1). The project was uncon-
ditionally approved by the Medical Ethics Commission
II at the Mannheim Medical Faculty of the Heidelberg
University (2018-646 N-MA from 20 to 2018). The RCT
was pre-registered in the Open Science Framework on 20
November 2018 (https://osf.io/s4t65) and retrospectively
registered in the DRKS - German Clinical Trials Register
on 22 November 2021 (DRKS00027039).

Eligibility Criteria for Intervention Restaurant

and Investigation Units

The MINT study was carried out in a real life setting in
a typical full-service restaurant in the city of Mannheim,
Germany. Mannheim lies in western Germany, it has a
population of 320,080 inhabitants and covers an area of
145 km? [20, 21]. Mannheim is considered to be a ‘typi-
cal major German city, with a historic city center sur-
rounded by suburbs. This large city was chosen for this
study because its social structure is similar to that of the
Federal Republic of Germany as a whole.

Based on Ayala’s criteria [4], the restaurant needed to
fulfill the following criteria to be included in our study:
full-service restaurant; a minimum of 20 tables; offer
of local food; and — for coding purposes — sufficiently
detailed receipts. The restaurant owner should be 21
years or older, have worked at least 20 h per week for a
minimum of 4 months, plan to continue working in the
restaurant for the study duration, have decision-making
authority, and be willing to provide sales data for research
purposes.

The first restaurant that satisfied all of these criteria
was selected for the intervention. The restaurant was
located close to the city center, featured modern furnish-
ings and had a total indoor seating capacity of 70 with a
further 100 seats outside. The restaurant was open from
Tuesday-Saturday from 4pm-11pm and on Sunday from
11lam-10pm. There were parking spaces for bicycles and
cars directly in front of the restaurant as well as a nearby
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public transport stop with regular services running from
early morning until late evening.

Our observations on-site corresponded with the res-
taurant owner’s description that families were a major
part of the clientele and that guests primarily comprised
visitors to a popular city park adjacent to the restaurant,
residents from the surrounding neighborhoods, as well as
adolescent and adult users of the adjacent sports facilities
(hockey, gymnastics, climbing, rowing, basketball, endur-
ance sport) owned by one of Mannheim’s biggest sports
clubs.

Guests ordered from a typical food menu and were
always served at their table by the waiting staff. Prior
to the intervention, each of the 36 copies of the menu
included a children’s menu that comprised two starters
(small soups) and nine main meals for children. It should
be noted that the restaurant supported our study at no
cost and without any form of return service. As this paper
discloses internal operational information and sales fig-
ures, we have refrained from explicitly mentioning the
name of the cooperating restaurant.

Study intervention

Developing the intervention dish

The first step was to set up a meeting between the res-
taurant manager, the head chef, the first and the second
author and create a new dish, in close coordination with
a dietician from the German Federal Research Institute
of Nutrition and Food. During this process, care was
taken to factor in the relevant quality standards used in
Germany when providing catering for children (e.g. in
kindergartens and school [22, 23]), including the follow-
ing criteria: use of lean meat (chicken), low-fat cooking
method (grill), use of less heavily processed conveni-
ence products (fresh pasta instead of dried), use of fresh
vegetables (preparation of raw products) with a cook-
ing method that preserves nutrients (steaming) [22, 23].
One additional criterion was that all elements of the dish
should be available over a long period of time at a reason-
ably cost-effective price. This resulted in a dish that was

Our recommendation
“Superkids plate*:

- )

Grilled chicken breastwith fresh tagliatelle and colorful vegetables (ratatouille)*

b *Note: This dish is cooked using a low-fat cooking method and using our own homemade L o i
“ratatouille; recipe developed in cooperation with health experts at Heidelberg University ‘ﬁ
e

Fig. 1 English translation of the description of the target dish on the intervention menu

6,80 €
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considered to provide optimum nutrition, namely, grilled
chicken breast with fresh tagliatelle and colorful vegeta-
bles (ratatouille). This dish was added to the children’s
menu for the duration of the experiment.

Developing the intervention material

Based on the recommendations taken from previous lit-
erature, the following measures were implemented dur-
ing the experiment: emphasizing the healthiest meal by.

(a) using a fun and descriptive name (nudging measure
based on recommendation from Anzman-Frasca
et al. [15] and Basak et al. [16]);

(b) using comic characters to highlight the meal on the
menu (nudging measure based on recommendation
from Basak et al. [16] and Lopez et al. [10]);

(c) listing it first on the menu (nudging measure based
on recommendation of Anzman-Frasca et al. [15])
with the information that this dish is recommended
by the restaurant (nudging measure based on Cas-
sady et al. [17] and Krukowski et al. [5]).

In addition to this, the menu included a contextual
statement that the dish was chosen for its low-fat cooking
method, that the ratatouille was not a ready-made sauce
but freshly prepared in the restaurant, and that the rec-
ipe had been designed in cooperation with a healthcare
professional from the University of Heidelberg (boost-
ing measure based on Hobin [18], Lee & Lee [19], Lopez
et al. [10] and Krukowski et al. [5]).

Cognitive pre-test of intervention material
In the next step, a preliminary evaluation was carried out
to assess which name for the dish and which accompany-
ing comic characters (nudging measures) are particularly
attractive to children and adolescents. A convenience
sample of 13 children and adolescents (age: 10.6 +/- 1.0)
were presented with a total of 5 dish names and 6 graph-
ics and asked to select the one that they found to be most
attractive.

Most votes went to the name “Superkids Plate” and to
a graphic showing one female and one male superhero
character. We also asked the participants which descrip-
tions sounded tastiest for the accompanying elements of
the dish. The responses to this question led to the deci-
sion to describe the side dish as “colorful vegetables (rata-
touille)” [buntes Gemiise (Ratatouille)].

Standard pre-test of intervention material

Next, we carried out a standard pre-test to find out which
of the four nudging and boosting measures listed above
would be most likely to lead to an increase in orders. To
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test this, an online survey was set up with a convenience
sample of n=201 participants (age: 32 +/- 8 years) who
were asked which dish they would be most likely to order
for their children at a restaurant. The survey takers were
then shown one of the six following options at random:
a children’s menu in which one of the four measures
described above was included (Option 1-4), a menu in
which all four measures were presented (Option 5) or a
menu without any additional measures (Option 6 =con-
trol). The intervention dish was selected most frequently
when participants were shown Option 5 (31% of all simu-
lated orders), whereas orders were between 24 and 30%
when shown the other options. This result led to the
decision to use Option 5 for the intervention menu in the
field tests (Fig. 1).

Intervention

The unit of investigation was the number of orders made
from the children’s menu. Following the recommenda-
tion of Ayala [4], a baseline was established by recording
the number of orders from the previous children’s menu,
which did not contain the new intervention dish, during
a defined baseline period (6-19 November 2018). This
was followed by an intervention phase which lasted for
five months (20 November 2018-29 April 2019) and was
divided into alternating two-week intervention and con-
trol phases.

During the intervention phases, all of the restaurant’s
36 menus were modified to contain a children’s menu
that included the nudging and boosting measures listed
above. During the control phases, the second author
removed all of the adapted children’s menus from the
restaurant menus and replaced them with an unaltered
children’s menu in which the new dish was presented in
exactly the same way as the other children’s main meals.
Figure 2 shows the two different menus and Fig. 3 shows
the allocation of the baseline and experimental phases
(including intervention and control phases).

Outcomes

As previously defined and specified in the ethics applica-
tion and study registry, the primary outcome was the rel-
ative number (a/b) of times that the intervention dish was
ordered (a) compared with the total number of orders
made from the children’s menu (b). This information
was obtained from the restaurant owner who, together
with the second author, extracted the order data from
the restaurant’s POS system at the end of each two-week
phase. Every order entered into the POS system includes
a unique traceable menu number, date and price, thereby
providing objective information regarding the operation-
alization of our investigation. This corresponds with the
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Children‘s menu

Our recommendation
“Superkids plate“:
Grilled chicken breast with fresh tagliatelle and colourful vegetables (ratatouille)* 6,80 €

%‘No!e: This dish is cooked using a low-fat cooking method and using our own homemade  GgF®
an~ recipe in ion with health experts at Heidelberg University éx
-

Soups (free for under-4s):

Bouillon 250€
with delicious strips of pancake

Fruity tomato soup 250 €
For carnivorous plants:

Viennese-style schnitzel with French fries 6,50 €
— pork loin —

Chicken nuggets with French fries 580€
Bratwurst (slightly spicy) with French fries 5,50 €

For plant-eaters:

Cheese spaetzle 5,50 €
with braised onions upon request

Pasta with tomato sauce 5,00 €
Spaetzle with brown sauce 5,00€
French fries with ketchup and mayonnaise 3,00€

For tarte flambée lovers:

Natural (normal size) 550€
with sour cream and cheese

Margherita (normal size) 580€
with tomato sauce and cheese

Fig. 2 English translation of the intervention menu (left) and the control menu (right)

Children‘s menu

Soups (free for under-4s):

Bouillon 2,50 €
with delicious strips of pancake
Fruity tomato soup 250€

For carnivorous plants:

Grilled chicken breast with fresh tagliatelle and colourful vegetables (ratatouille) 6,80 €
Viennese-style schhnitzel with French fries 6,50 €
— pork loin —

Chicken nuggets with French fries 580€
Bratwurst (slightly spicy) with French fries 550 €

For plant-eaters:

Cheese spaetzle 5,50 €
with braised onions upon request

Pasta with tomato sauce 5,00 €
Spaetzle with brown sauce 5,00 €
French fries with ketchup and mayonnaise 3,00€

For tarte flambée lovers:

Natural (normal size) 550 €
with sour cream and cheese

Margherita (normal size) 580 €
with tomato sauce and cheese

standard procedures followed in other studies [4, 6, 10,
11, 15]. Data was likewise extracted from the POS system
concerning all order details for the other nine main meals
on the children’s menu.

As we were interested in the order behavior concerning
typical children’s dishes from a typical children’s menu
within the context of a typical restaurant visit (i.e. a hun-
gry child orders a main meal from the children’s menu in
a restaurant in interaction with their parents or a respon-
sible adult), we therefore did not include orders for soups
or from the main menu in the evaluation. The restaurant
had an additional menu for senior citizens and its staff
had undergone appropriate training, thereby ensuring
that all orders from the children’s menu were made exclu-
sively by children and adolescents. So as not to disrupt
the atmosphere in the restaurant and to prevent the set-
ting from being influenced by the presence of one of the
field investigators, the children’s menus were replaced
and order data was extracted and transferred from the
POS system outside of the restaurant’s opening times.

Quasi-randomization

From a statistical point of view, there was no reason to
randomly determine whether the experiment phase
began with an intervention phase or a control phase. It

seemed reasonable to begin with a control phase to give
the restaurant and kitchen staff time to first familiarize
themselves with the new dish on the menu and to then
familiarize themselves with the newly designed menu in
the second phase.

Blinding

Due to the nature of the study, it was not possible to
blind the service staff. As part of the preceding train-
ing carried out on-site in the restaurant, the service staff
were instructed to give restaurant guests the same treat-
ment in both phases of the study and not to disclose any
information about the ongoing investigation. It was thus
ensured that the target of the study (the restaurant guest)
was blinded to the different possible conditions. In addi-
tion to this, the study’s design guaranteed that there was
only one version of the menu in circulation at one time
and there was no contact between the investigation team
and the restaurant guests.

Data Analysis

Confirmatory analysis

All analyses were pre-specified. First, the main research
question, whether using the intervention menu (yes/no)
lead to more orders of the healthy dish (intervention
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original menu

2018: CW 45 - 56

baseline phase

intervention menu

2018: CW 49 - 51
2019: CW2-3,6-7,
10-11,14-15

control menu

2018: CW 47 - 48, 52
2019: CW1,4-5,8-9,
12-13,16-17

experimental phase

Fig. 3 Allocation of the baseline and experimental phases (including intervention and control phases)

dish ordered: yes/no), was tested with a two-sided chi-
squared test. The underlying hypothesis was specified
before the data were collected. The predefined signifi-
cance level was set at p<.05. All statistical tests were
performed with the SPSS for Windows (SPSS Version
25.0, IBM Corp., Armonk, NY, 2017).

Additional analyses

For the intervention phase (when intervention and con-
trol menu were exchanged bi-weekly), we also conducted
an exploratory investigation of the effect of weather con-
ditions on ordering behavior. This was done using data
from Germany’s National Meteorological Service. This
data was used to carry out non-parametric correlation

analyses (Spearman’s Rho p) looking at the average tem-
perature during each two week study phase and its corre-
lation with the number of times the intervention dish was
ordered during the respective phase.

Quality Assurance

To ensure the quality of the study and in line with the
procedure outlined by Lopez et al. [10], the second
author paid several unannounced visits, in addition to
the arranged visits for the purpose of exchanging the
menus and obtaining order data, to check whether the
correct versions were in use. A double entry method
was used to set up the data matrix that ensured the
quality of the data analysis. In addition to this, all sta-
tistical analyses were run twice independently (carried
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out by the first and the second author). No differences
were found.

Results

The study was carried out as originally planned. There
were no problems with exchanging the menus, handling
and cooperation between service and kitchen staff. There
were no difficulties in extracting and transferring the
relevant sales data. There were no unexpected events or
other complications.

Throughout the study period, a total of 607 orders were
made from the children’s menu, of which, 585 were made
during the experiment phase (of these, n=335 or 57%
were made from the intervention menu and n=250 from
the control menu). During the experiment phase, the
intervention dish was ordered 25 times. This represents
4.3% of all orders (see Fig. 4). A comparison between
the baseline situation and the experiment phase clearly
shows that the introduction of the intervention dish ran
parallel to the decline in the number of orders for pasta
with sauce, while the relative frequency of the number of
orders for the other dishes on the menu remained com-
paratively stable (see Fig. 4).

The use of the intervention menu or the control menu
did not have a significant effect on the number of orders
for the intervention dish (see Fig. 5). During the inter-
vention phases, the number of times the intervention
dish was ordered made up 4.2% of all orders (14 of 335
orders) and 4.4% of all orders during the control phase
(11 of 250). The difference between these percentage
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shares was not significant (chi*> = 0.017, df = 1, P = .90).
In addition to this, further analyses showed a clear cor-
relation between the average temperature and both the
absolute number and the relative proportion of orders
for the intervention dish. During the five-month experi-
ment phase, temperatures ranged from 1.4 to 14 °C (35
to 57 °F). As the temperature increased, not only did
the total number of orders increase (Spearman’s rho
p=0.731; p=.011) as did the number of times the inter-
vention dish was ordered (p=0.854; p<.001), but more
importantly, the relative (!) proportion of times the inter-
vention dish was ordered out of the total orders from the
children’s menu also increased (p=0.843; p<.001). In
other words — as temperatures rose, the healthy inter-
vention dish (comprising lean meat and steamed vegeta-
bles) was ordered more frequently at the expense of other
dishes (including a number of deep fried meals).

Discussion

Key Findings

Following its introduction, the newly created interven-
tion dish was only ordered once for every twenty orders
made. This makes up just 4.3% of all orders made from
the children’s menu. This value is considerably lower than
was expected on the basis of the pre-test.

However, the most important finding is that the modi-
fied menu design, optimized based on recommendations
from previous literature, clearly did not affect customer
choices. Contrary to our expectations, a children’s menu
that had been modified to include boosting and various

4.3 %

17.4 %

23.4%
9.1%

Baseline phase Experimental
phase

Grilled chicken breast with tagliatelleand
vegetables

Pasta (spaetzle) with sauce

Chicken nuggets with French fries

Other

Schnitzel with French fries

Cheese spaetzle

Fig. 4 Relative frequency of the number of orders during baseline and experimental phase
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p=.896; Chi?*=0.017; df=1

100%
95.8% 95.6%
80%
60%
40%
20%
4.2% 4.4%
0%  E— I
intervention menu control menu
M target dish other main dish
Fig. 5 Relative frequency of orders for the target dish using the intervention menu or the control menu

well-established nudging and elements did not lead to a
significant increase in the number of orders for the inter-
vention dish compared with a neutral control menu.

These results are disappointing for us, particularly
in light of the additional expense and effort that was
required to design and present the new, healthy children’s
meal. Besides this, the intervention dish — a more bal-
anced, low-fat and more nutritious dish compared with
the other children’s meals — was ordered more frequently
on warm, sunny days.

Comparison with Findings from Other Studies

A synopsis of the current state of research provides a vari-
ety of possible explanations for the initially surprising
results. The reviews that were discussed in the introduction
to this paper only covered studies of adult behavior. To date,
only a few intervention studies have been carried out look-
ing at the effects of menu design on children. To the best
of our knowledge, the oldest such study was conducted in
2010 and investigated how different menu labeling formats
affected parents’ demand for fast food kid’s meals for their
children. This study found that when the nutritional infor-
mation provided was aimed at the parents (i.e. boosting
information), this did indeed lead to healthier food choices
being made based on the menu options available. However,
this study only described a simulated experimental auction
with a clinical sample population (n=99) [24].

Another study from 2016 that likewise employed an
experimental auction method and which was only con-
ducted online also led to the same result [18]. In this
study, Canadian parents were found to be more likely to
order healthier meals for their children when nutritional

information (boosting) was included on the simulated
children’s menu. Recently, a very similar study emerged
from South Korea — here too, parents were provided with
different types of nutritional information in the interven-
tion arm of a simulated online experimental auction. This
study reported mixed results depending on the type of
restaurant and the elements included in the menu [19].

While the three abovementioned studies only reported
on simulated situations that did not involve any real
ordering, dining and payment processes, the following
two studies from the USA did take place in a real-life set-
ting. The intervention arm of the one study employed
a similar method to our study, using a combination of
nudging and boosting measures (toy incentives, place-
mats, server prompts, signage) to increase the number
of orders of healthy kid’s meals. However, these meas-
ures only had a small, not significant effect on the rela-
tive sales figures (baseline vs. t,: 5% vs. 6%) in full-service
restaurants and an unexpected reverse effect in quick-
service restaurants (28% vs. 26%, p<.05) [10].

The second study was conducted exclusively in a fast
food restaurant. In the intervention arm of this study, a
healthy children’s meal was promoted with similar nudg-
ing measures to those in our study (including listing the
target items prominently at the top of the menu and giv-
ing the meal an attractive title, “the Nutty Monkey”). This
study also found that participating families did not order
the healthy dish more frequently than under control con-
ditions [15].

It clearly seems to make a difference whether the vari-
ous measures are only employed in a hypothetical situ-
ation or in a real-life setting. Both the existing literature
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and our own pre-test showed that nudging and boosting
measures were effective when parents (in the context of a
simulation) were able to have full responsibility for decid-
ing what to order for their children, when the order does
not have any potential consequences for them.

However, if the order is actually to be served, the nudg-
ing and boosting measures employed here clearly fail to
make any difference whatsoever. This has previously been
observed in two US studies and now also in our study,
the first of its kind outside the USA. Importantly though,
future research needs to test further nudging and boosting
approaches. For example, boosting measures could also
aim at building parents’ competences to engage in joint,
healthy food-related decision making with their children.
Such measures still need to be developed and evaluated.

Limitations

The primary limitations of this study relate to the minor
differences between the pre-test and the interven-
tion material, the limited time covered by the baseline
phase, the deliberate decision not to conduct on-site
observations, and the extent to which the results can be
generalized.

The restaurant had not completed their price calcula-
tions at the start of the online pre-tests. We therefore
listed the intervention dish with a price of €5.80 through-
out the course of the online pre-tests. However, the res-
taurant management then chose to price the intervention
dish at €6.80 on all versions of the menu. This price dif-
ference thus limits the extent to which comparisons can
be made between the pre-test and the experiment phases.
However, it does not have any impact on the results of
the main study.

It was necessary to limit the baseline phase to just two
weeks owing to internal organization reasons. The com-
paratively low number of orders made during the baseline
phase (n=22) should be kept in mind when interpreting
the data from Fig. 4. This limitation is not significant with
regard to the interpretation of the central question of this
study (Fig. 5).

A deliberate decision was made not to continuously
observe the guests at the restaurant during the field
phase, which lasted for several months. German data
protection law would not have permitted such observa-
tion of underage guests and their parents. Furthermore,
it would not have been an economic use of research
resources to have a researcher inconspicuously observing
customers at every single table in such a large area. It is
therefore entirely possible, that children and adolescents
ordered alternative meals from the main menu. However,
the main research question — which version of the menu
lead to the intervention dish being ordered more fre-
quently — was little affected by this limitation. In addition
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to this, the restaurant staff underwent training which
ensured that only children and adolescents ordered from
the children’s menu.

Lastly, the findings from this one restaurant in a single
city in Germany can by no means be considered to be
representative. Nevertheless, it is important to note that
the selected restaurant served a typical and demographi-
cally varied clientele, providing typical regional cuisine at
an average price level.

The main strength of our study is its high degree of
external validity. First, unlike other comparable online,
clinical, or simulation studies, our intervention took
place during the normal operating activities of a real res-
taurant. As every family was unaware — blinded — that
they were automatically included in the study, there was
no possibility that participation bias might have an effect.
Secondly, our study features a comparatively long study
period, spread out over three seasons, as well as a satisfy-
ingly high sample size. Thirdly, both the intervention and
control phases were carried out in the same restaurant.
Comparable studies have differentiated between inter-
vention and control restaurants leading to confounding
influences (differences in location, clientele, premises,
staff) or featured several months of pre-post design,
during which time seasonal, weather, or economic con-
ditions could change considerably [10]. In contrast, our
study circumvented these methodological problems by
alternating frequently between intervention and control
phases within the same restaurant at short intervals.

Conclusions

Interventions that involve making changes to children’s
menus seem to be a tempting, smart, simple, and cost-
effective approach [15]. Our online pre-test led us to
expect considerably higher order numbers and indicated
that the intervention menu featured a superior design.
However, any evidence of the desired effect quickly evap-
orated when the experiment was subsequently carried out
in a real restaurant setting. This seems to indicate that,
in addition to how information is presented in a restau-
rant context, social interactions also play a decisive role
in eating-related behavior [25, 26]. When interviewed
after visiting a restaurant, parents reported that, in half
of all cases, the child made the order decision completely
by themselves and that they were at least involved in the
decision in a further third of all cases [27]. Our findings
indicate that the nature of how parents and children
interact with one another at the table when making food-
related decisions is an important unknown intermediary
factor in this context, i.e. the missing link between stimu-
lus and decision. Future research should focus on these
psychological decision-making processes.



Schneider et al. BMC Public Health (2022) 22:78

Abbreviations
MINT study: Menu INTervention study; POS: Point of sale.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512889-021-12365-5.

Additional file 1. Original German version of the intervention menu (left)
and the control menu (right).

Acknowledgements

This study would not have been possible without the generous, free sup-
port of the restaurant where the intervention was carried out. The authors
also thank the nutritionist Jennifer Hilger-Kolb (Max Rubner-Institut, Federal
Research Institute of Nutrition and Food, Germany) for her scientific assistance
in creating the healthy dish for the children’s menu. The authors also thank
Laura Schilling MSc. and Bérbel Holzwarth, M.A.

Authors’ contributions

All authors contributed to the study conception and design. Material
preparation, data collection and analysis were performed by the first and the
second author. The first draft of the manuscript was written by the first and
the second author, the second by the first and the last author. All authors
commented on previous versions of the manuscript. All authors read and
approved the final manuscript.

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Availability of data and materials

The datasets analyzed during the current study are not publicly available as
the restaurant owner refrained to disclose operational information and sales
figures to the public but are available from the corresponding author on
reasonable request.

Declarations

Ethics approval and consent to participate

The project was unconditionally approved by the Medical Ethics Com-
mission Il at the Mannheim Medical Faculty of the Heidelberg University
(2018-646 N-MA from 20th Nov 2018). In particular, the aforemen-
tioned ethics committee confirmed that an informed consent from

the restaurant guests was not necessary under German data protec-
tion law, as no individual personal data of the guests or other persons
were collected, nor were guests questioned or observed in any way.
According to German jurisdiction, this was therefore not a study on or
with human beings (Sect. 3 (1ff.) German Federal Data Protection Act
(BDSG)). All necessary written informed consent forms were available for
the pre-test.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

"Medical Faculty Mannheim, Heidelberg University, Mannheim Institute

of Public Health, Social and Preventive Medicine (MIPH), Ludolf-Krehl-Stral3e
7-11 ZIP, 68167 Mannheim, Germany. School of Social Sciences, Chair

of Health Psychology, Mannheim University, L13, 17,68161 Mannheim,
Germany.

Page 10 of 11

Received: 20 January 2021 Accepted: 1 December 2021
Published online: 12 January 2022

References

1. Osei-Assibey G, Dick S, Macdiarmid J, et al. The influence of the food
environment on overweight and obesity in young children: a systematic
review. BMJ open. 2012;2(6).

2. Swinburn B, Egger G, Raza F. Dissecting obesogenic environments:
the development and application of a framework for identifying and
prioritizing environmental interventions for obesity. Preventive Medicine.
1999;29(6):563-70.

3. Rideout K, Mah CL, Minaker L. Food environments: an introduction for
public health practice. Vancouver, BC: National Collaborating Centre for
Environmental Health; 2015.

4. Ayala, G. X, Castro, I. A, Pickrel, J. L, et al. A restaurant-based interven-
tion to promote sales of healthy children’s menu items: the Kids' Choice
Restaurant Program cluster randomized trial. BMC Public Health. 2016;
16(250).

5. Krukowski RA, Eddings K, West DS. The children’s menu assessment:
development, evaluation, and relevance of a tool for evaluating children’s
menus. J Acad Nutrit Dietetics. 2011;111(6):884-8.

6. Valdivia Espino JN, Guerrero N, Rhoads N, et al. Community-based
restaurant interventions to promote healthy eating: a systematic review.
Preventing Chronic Disease. 2015;12:E78.

7. Abrams, R, & Gebeloff, R. Thanks to Wall St, There May Be Too Many Res-
taurants. The New York Times. 2017 .https://www.nytimes.com/2017/10/
31/business/too-many-restaurants-wall-street.html. Accessed 12 Oct 2020.

8. Lock, S. Restaurant and foodservice industry in the U.S. - Statistics & Facts.
Statista. 2018 https://www:.statista.com/topics/4476/restaurant-and-
foodservice-industry-in-the-us/. Accessed 12 Oct 2020.

9. Statistisches Bundesamt [Federal Statistical Office]. Monatsstatistik im
Gastgewerbe [Monthly statistics for the restaurant sector]. 2018 Destatis,
Wiesbaden, HE. Accessed 12 Oct 2020.

10. Lopez NV, Folta SC, Glenn ME, Lynskey VM, Patel AA, Anzman-Frasca
S. Promoting healthier children’s meals at quick-service and full-
service restaurants: results from a pilot and feasibility study. Appetite.
2017;117(10):91-7.

11. Fernandes AC, Oliveira RC, Proenca RP, Curioni CC, Rodrigues VM, Fiates
GM. Influence of menu labeling on food choices in real-life settings: a
systematic review. Nutrition Reviews. 2016;74(8):534-48.

12. Hertwig R, Griine-Yanoff T. Nudging and boosting: Steering or
empowering good decisions. Perspectives on Psychological Science.
2017;12(6):973-86.

13. Thaler RH, Sunstein CR. Nudge: Improving decisions about health, wealth,
and happiness. New York, NY: Penguin Group; 2008.

14. Cadario R, Chandon P. Which healthy eating nudges work best? A meta-
analysis of field experiments. Marketing Science. 2019;39(3):465-86.

15. Anzman-Frasca S, Braun AC, Ehrenberg S, et al. Effects of a randomized
intervention promoting healthy children’s meals on children’s ordering
and dietary intake in a quick-service restaurant. Physiology & Behavior.
2018;192(8):109-17.

16. Basak S, Steinberg A, Campbell A, et al. All Aboard Meal Train: Can Child-
Friendly Menu Labeling Promote Healthier Choices in Hospitals? The
Journal of Pediatrics. 2019;204(1):59-65.

17. Cassady D, Housemann R, Dagher C. Measuring cues for healthy choices
on restaurant menus: development and testing of a measurement instru-
ment. American Journal of Health Promotion. 2004;18(6):444-9.

18. Hobin E, Lillico H, Zuo F, Sacco J, Rosella L, Hammond D. Estimating the
impact of various menu labeling formats on parents'demand for fast-
food kids'meals for their children: An experimental auction. Appetite.
2016;105(10):582-90.

19. Lee K, Lee Y. Parents'meal choices for their children at fast food and family
restaurants with different menu labeling presentations. Nutrition Res
Pract. 2018;12(3):243-50.

20. Stadt Mannheim [City of Mannheim]. Bevolkerung [Population].
Kommunale Statistikstelle [municipal statistical office], Mannheim,


https://doi.org/10.1186/s12889-021-12365-5
https://doi.org/10.1186/s12889-021-12365-5
https://www.nytimes.com/2017/10/31/business/too-many-restaurants-wall-street.html
https://www.nytimes.com/2017/10/31/business/too-many-restaurants-wall-street.html
https://www.statista.com/topics/4476/restaurant-and-foodservice-industry-in-the-us/
https://www.statista.com/topics/4476/restaurant-and-foodservice-industry-in-the-us/

Schneider et al. BMC Public Health

21.

22.

23.

24.

25.

26.

27.

(2022) 22:78

BW. 2018 https.//www.mannheim.de/de/stadt-gestalten/daten-und-fak-
ten/bevoelkerung. Accessed 12 Oct 2020.

Stadt Mannheim [City of Mannheim]. Stadtgebiet und Flachennutzung
[City area and land use]. Liegenschaftskataster [real estate cadaster], Man-
nheim, BW. 2018 https://www.mannheim.de/de/stadt-gestalten/daten-
und-fakten/stadtgebiet-und-flaechennutzung. Accessed 12 Oct 2020.
Deutsche Gesellschaft fur Erndhrung e.V. [German Association for Nutri-
tion]. DGE-Qualitdtsstandard fur die Schulverpflegung [Quality standard
for school meals]. Bonn, NRW: Deutsche Gesellschaft fir Erndhrung e.V.
[German Association for Nutrition]; 2015.

Deutsche Gesellschaft fur Erndhrung e.V. [German Association for Nutri-
tion]. DGE-Qualitdtsstandard fur die Verpflegung in Tageseinrichtungen
fur Kinder [Quality standard for menus at day care centres]. Bonn:
Deutsche Gesellschaft fur Ernahrung e.V. [German Association for Nutri-
tion]; 2018.

Tandon PS, Wright J, Zhou C, Rogers CB, Christakis DA. Nutrition menu
labeling may lead to lower-calorie restaurant meal choices for children.
Pediatrics. 2010;125(2):244-8.

Herman CP. The social facilitation of eating. A review. Appetite.
2015;86:61-73.

Herman CP, Roth DA, Polivy J. Effects of the presence of others on food
intake: A normative interpretation. Psychol Bull. 2003;129(6):873-86.
Anzman-Frasca S, Folta SC, Glenn ME, et al. Healthier children’s meals in
restaurants: an exploratory study to inform approaches that are accept-
able across stakeholders. J Nutrit Educ Behavior. 2017;49(4):285-95.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.mannheim.de/de/stadt-gestalten/daten-und-fakten/bevoelkerung
https://www.mannheim.de/de/stadt-gestalten/daten-und-fakten/bevoelkerung
https://www.mannheim.de/de/stadt-gestalten/daten-und-fakten/stadtgebiet-und-flaechennutzung
https://www.mannheim.de/de/stadt-gestalten/daten-und-fakten/stadtgebiet-und-flaechennutzung

	Nudging and boosting children’s restaurant menus for healthier food choice: a blinded quasi-randomized controlled trial in a real life setting
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 
	Trial registration: 

	Background
	Methods
	Trial design
	Eligibility Criteria for Intervention Restaurant and Investigation Units
	Study intervention
	Developing the intervention dish
	Developing the intervention material
	Cognitive pre-test of intervention material
	Standard pre-test of intervention material

	Intervention
	Outcomes
	Quasi-randomization
	Blinding
	Data Analysis
	Confirmatory analysis
	Additional analyses

	Quality Assurance

	Results
	Discussion
	Key Findings
	Comparison with Findings from Other Studies
	Limitations

	Conclusions
	Acknowledgements
	References


