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Eating out-of-home is linked to higher calorie intake and body weight, risk factors for obesity, diabetes and other
diseases. This study examined whether providing calorie information on online takeaway food menus leads to
lower-calorie food choices. A Menu-based Choice Experiment was conducted in November 2022 among 1040
online takeaway consumers in England (Kantar’s Worldpanel Out of Home Purchase Panel). Each participant
chose their preferred items from ten hypothetical menus including starters/sides, mains, desserts, and drinks.
Participants were randomly allocated to a group in which the ten menus included either: a) no calorie infor-
mation (group A); b) individual item calorie content (group B); or ¢) individual item and total calorie content
(group C). An orthogonal design was used to create the menus and the probability of choosing each of the food
items was estimated using a Multivariate Probit Model (MVP). There was no statistically significant difference in
calories ordered by respondents in group B or group C in comparison to the control group. by. While group B and
C had on average a greater likelihood of choosing low-calorie items compared to group A, the effect was only
statistically significant for the low-calorie main for respondents over 55 years old in group C in comparison to the
control. For these respondents, calorie information increased the probability of choosing the low-calorie main by
11.1pp (p < 0.001). We found no evidence that including a calorie counter had a larger impact on food choices
than providing calorie information for individual items. Choices were relatively inelastic to price changes
although main meals were more price sensitive (own-price elasticity —0.5 to —0.62) compared to starters, deserts
and drinks (—0.22 to —0.39).

1. Introduction

Poor diet is an acknowledged major risk factor for obesity and
associated non-communicable diseases worldwide. The aetiology of
obesity and associated diet-related diseases is complex but the food
environment is considered to play a key role in the growing prevalence
of obesity (Cohen & Bhatia, 2012; Robinson et al., 2021). Eating
out-of-home is linked to higher energy intake and higher body weight,
which are key risk factors for obesity and diabetes (Bahadoran et al.,
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2015; Bezerra et al., 2012; Goffe et al., 2017; Lachat et al., 2012; Nago
et al., 2014). This is because foods eaten out-of-home tend to be more
processed and contain high levels of sugar, salt, saturated fat and calo-
ries compared to home-cooked meals (Cohen & Bhatia, 2012; Davies
et al.,, 2016; Jaworowska et al., 2014; Ziauddeen et al., 2018). To
encourage healthier choices, providing calorie and nutrient labelling on
menus and displays in out-of-home venues has been suggested. While
some policies exist that mandate calorie labelling, they typically cover
only large chain restaurants (e.g. some states in the USA, Canada and
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Australia) (WCRF, 2023).

In England, ‘Calorie Labelling Regulations for the Out of Home Food
Sector’ were implemented in April 2022 (Department of Health and
Social Care, 2021). This required large consumer food retail businesses
(defined as those with more than 250 employees) that fell within the
regulation scope to display the energy content (in kcal) of food and
drinks sold and display the statement ‘adults need around 2000 kcal a
day’. The requirement extends to food and drink sold on a website or
mobile application, including third party delivery apps. The policy is
part of the drive to address high levels of obesity prevalence in England
where 28% of adults live with obesity and a further 36% are overweight
(NHS Digital, 2022). On average, adults in England have been estimated
to consume 200-300 excess calories per day (Public Health England,
2018) while the share of household food expenditure on out-of-home
consumption has steadily risen from 22% in 1995 to 31% in 2019
(Defra, 2020) giving rise to health concerns over its associated dietary
risks. Research has also shown that most main meals served in major
restaurant and fast-food chains in England contain more than the rec-
ommended 600 kcal energy content for a main meal (Robinson et al.,
2018). One in four starters and one in five desserts individually exceed
the recommended energy intake for an entire meal (Muc et al., 2019).

The effects of calorie labelling in out-of-home settings have been
studied mostly in the US, and evidence consists of evaluations of the few
calorie labelling mandates, real world randomized control trials in res-
taurants and experimental studies with hypothetical food selection
tasks. Systematic reviews find mixed evidence with some concluding
that calorie labelling of out-of-home foods and drinks results in either
small reductions in calories ordered, ranging from —18kcal (Long et al.,
2015) to —47kcal per meal (Crockett et al., 2018) while others sug-
gesting more mixed findings (Bleich et al., 2017; Robinson et al., 2023).

The cognitive costs of tracking total calories ordered when choosing
multiple items have been argued as one of the reasons behind the limited
effect of calorie labelling (Gustafson & Zeballos, 2019). A study of US
fast-food chains found that adult consumers underestimated the overall
calorie content of meals purchased by at least 20% (Block et al., 2013). A
more recent randomized experiment in a full-service restaurant, also in
the US, reported that more than half of consumers underestimated the
calories ordered by at least 10% (Cawley et al., 2021). The cognitive
costs of tracking total calories ordered may also make the consumers
prone to random errors or reliant upon simplifying heuristics such as
rounding (Gustafson & Zeballos, 2019).

Few recent studies have examined the effects of providing informa-
tion on the total amount of calories on food choices. Using an online
hypothetical sandwich selection task, Gustafson and Zeballos (2019)
found that participants provided with total calorie information ordered
significantly fewer calories than those provided with calorie information
for individual ingredients. In a paper by VanEpps et al. (2021) partici-
pants from a US university campus adjusted their caloric intake when
provided with real-time information about the total number of calories
ordered. They observed that participants presented with information on
the total calorie content ordered fewer calories than those presented
with calorie information on individual items only. While they were
randomly allocated to different calorie labelling conditions, it is unclear
whether the effect of providing information on the total amount of
calories holds in more complex choice situations, such as when partic-
ipants can choose more than one item from a range of foods and drinks.

This study conducted a Menu-based Choice Experiment (MBCE) to
analyse the response to calorie labelling on menus featuring ten different
foods and drinks. Using a controlled design, the study aimed to examine
differences in total calories ordered and the probability of choosing
lower calorie alternatives under three conditions: menus with no calorie
information, menus with calorie information for individual food and
drink items, and menus displaying both calories for individual items and
total calorie content of the entire order. Additionally, the study was
designed to estimate the price sensitivity for different meal components
and investigate correlation in choices of individual items. Findings from
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this study contribute to understanding menu-based food demand and
importantly, whether providing calorie information (for individual
items and for the total order) encourages choice of lower-calorie alter-
natives and a reduction in calories ordered.

2. Methods
2.1. Experimental survey design

An MBCE was chosen for this study as it allows to analyse consumers’
stated preferences systematically and consistently on menus consisting
of multiple food items and allows multiple items to be chosen (Caputo &
Lusk, 2022; Kilders et al., 2024). This method also mimics the ordering
task that respondents would undertake in the real world, thus enhancing
the external validity of experimental results (Lancsar & Swait, 2014).
The study was carried out as an online survey consisting of a brief
introduction to the experiment, a set of instructions on how to complete
the choice tasks, ten choice tasks (menus displaying different starters/-
sides, mains, desserts, and drinks) and debriefing questions.

To test the effect of providing calorie information, the sample was
randomly assigned to one of three groups. All three groups received the
same survey with differences only in the type of calorie information
provided. For group A (control), menus displayed only the dish names
and prices. Group B (treatment 1) was shown in addition the calorie
information of each individual dish along with the statement ‘adults
need around 2000 kcal a day’, as mandated by the calorie labelling
regulation in England. Group C (treatment 2) received all the informa-
tion shown to Group B with the addition of a calorie counter summing
the total calorie content of all the dishes selected by respondents. The
experimental design is summarised in Table 1 below.

2.2. Menu-Based Choice Experiment design

Each menu featured ten food and drink options: three starters or
sides, three main courses, two desserts and two drinks. A ‘no choice’
option was provided if the respondent preferred not to choose any of the
items. Respondents were asked to make a choice from the menus based
on a scenario in which they are ordering the takeaway food for personal
dinner consumption on a weekday. To maximise respondent engage-
ment and account for differences across a range of foods that can be
ordered online, menus were created for five cuisines (Pizza, Chinese,
Indian, Burger and Fried Chicken). These cuisines were identified as the
most popular takeaway choices in Great Britain (Kantar’s Worldpanel
Out Of Home purchase panel, online food delivery, 52w/e 17 April
2022). Appendix 1 shows an example choice menu for all three infor-
mation treatments for the Pizza menu, while Appendix 2 shows the
menu items used for each cuisine. We chose not to use visuals on the
menu as the use of photos of dishes on menus (in physical restaurants or
online) is not common in the UK (beyond large fast food chains) and may
influence the respondent to make a choice based on the photo rather
than the attributes of interest.

Table 1
Experimental design.
Group Group A Group B Group C
Price Market Market price Market price
price
Information Statement ‘Adults Statement ‘Adults needs
treatment needs around 2000 around 2000 kcal a day’

keal a day’

Calorie information
of each individual
item is displayed.

Calorie information of each
individual item plus a
calorie counter showing
total amount of calorie
ordered, is displayed in real
time as items are chosen.
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Each of the ten food and drink options on the menu had two attri-
butes: price and calories. Price levels were set based on information on
the most popular food items purchased in Great Britain (Kantar’s
Worldpanel, Out of Home purchase panel, online food delivery, 52w/e
17t April 2022) and calorie content was based on information from web
searches of out-of-home food providers. One option from each of the
four dish types (i.e., starter/side, main, dessert, and drink) was desig-
nated as the low-calorie option. The calorie levels for the two high-
calorie options within each dish (e.g., mains) were set by adding in-
cremental amounts (e.g. 100 kcal) to the low-calorie option. For
instance, if the low-calorie option was 401 kcal, the high-calorie option
was 501 kcal (401 + 100 kcal). Both the low-calorie and high-calorie
options are within the range of real calorie values found for similar
dishes in restaurants, acknowledging the large variations in calorie
content across establishments. Price and calorie levels were the same
across the five cuisines, although calories were shown to groups B and C
only. With four levels per attribute, the number of choice menus from a
full factorial design would have been too large for an individual
respondent. Thus, an orthogonal main effects design from all the
possible combinations was created using the NGENE software
(ChoiceMetrics, 2021). As our design had ten alternatives (i.e., food and
drink options) with two attributes and four levels per attribute, the
minimum number of choice menus needed was 2 x 3 (4 levels-1) x 10 =
60. We used 80 menus to ensure that we capture sufficient information
and used eight blocks so that each respondent would see ten menus (see
Table 2 below).

Allocation of the cuisines to each menu in the blocks was random
with the restriction that each block of ten menus had to have two menus
from each of the five cuisines. It should be noted that each block is not
orthogonal by itself, only the combination of all blocks is orthogonal.
Blocking, however ensured that attribute level balance is satisfied
(ChoiceMetrics, 2021). Allocation of respondents into treatment group
and block was random.

The survey was piloted in October 2022 on a sample of 113 re-
spondents recruited from the same source as the main sample described
below. The aim of the pilot was to test the clarity of the survey questions
and effort in making choices. Minor adjustments were made as a result
which included a) replacing one starter dish from Chinese cuisine menu
to provide greater variation and b) clarifying the text of a screening and

Table 2
Attributes and attribute levels.

Food and drink options Price Calorie content
Starter/ Low-calorie £1.99; £2.99; 61 kcal, 73 kcal, 86 kcal, 98 kcal
side dish (LC) £3.99; £4.99

High- £1.99; £2.99; (LC) + 150 keal, (LC) + 250 keal,
calorie £3.99; £4.99 (LC) + 350 kcal, (LC) + 450 kcal
(HC1)
High- £1.99; £2.99; (LC) + 150 keal, (LC) + 250 keal,
calorie £3.99; £4.99 (LC) + 350 kcal, (LC) + 450 kcal
(HC2)

Main dish Low-calorie £4.99; £7.49; 401 kcal, 464 kcal, 526 kcal, 588
(LO) £9.99; £12.49 keal
High- £4.99; £7.49; (LC) + 100 kcal, (LC) + 250 kcal,
calorie £9.99; £12.49 (LC) + 400 kcal, (LC) + 550 kcal
(HC1)
High- £4.99; £7.49; (LC) + 100 kcal, (LC) + 250 kcal,
calorie £9.99; £12.49 (LC) + 400 kcal, (LC) + 550 kcal
(HC2)

Dessert Low-calorie £1.99; £3.49; 182 kcal, 238 kcal, 294 kcal, 350
(LC) £4.99; £6.49 kcal
High- £1.99; £3.49; (LC) + 75 keal, (LC) + 150 keal,
calorie £4.99; £6.49 (LC) + 225 keal, (LC) + 300 kcal

Drinks Low-calorie £0.99; £1.85; 1 kcal; 2 keal; 3 kcal, 4 kcal
(LC) £2.65; £3.49
High- £0.99; £1.85; (LC) + 75 keal, (LC) + 116 keal,
calorie £2.65; £3.49 (LC) + 157 keal, (LC) + 200 kcal

Notes: Price levels based on Kantar’s Worldpanel OOH purchase panel, online
food delivery, 52w/e 17 April 2022.
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two post-experiment briefing questions.
2.3. Participant sampling and recruitment

Our sample was drawn from the Kantar Out-Of-Home purchase panel
which has about 7500 individuals in Great Britain and is nationally
representative. We aimed to recruit approximately 1000 respondents
(~350 respondents per group assuming population size of 7500; 95%
confidence and 5% error level for a measured value within 5% of the real
value). Assuming a 65% response rate, the online survey was distributed
in November 2022 to approx. 1600 randomly selected participants
meeting the following selection criteria: respondent was 18 years or
older; resided in England; had ordered takeaway food online at least
once in the past year; and was not vegetarian, vegan or on any other
restricted diet. Invitations were sent via email with a personalised link to
the survey. Respondents did not receive any specific compensation
related to the study beyond the Kantar’s standard recruitment and
retention procedures. This included the receipt of reward points for
providing information on their out-of-home purchases via mobile
application or taking part in market research. These points can then be
redeemed for shopping vouchers.

Kantar provided information on the socio-demographic profile of
respondents, which are collected on an annual basis. This included
occupational socio-economic status (SES) according to the National
Readership Survey (AB - higher & intermediate managerial, adminis-
trative, professional occupations; C1-C2- supervisory, clerical and junior
managerial, administrative and professional and - skilled manual
workers, D-E — semi-skilled and unskilled manual workers, state pen-
sioners, casual and lowest grade workers, and unemployed with state
benefits only) (National Readership Survey, 2018), gender (male or fe-
male) and age (grouped into three categories - under 35 year old, 35-54,
and over 55 years). Finally, to identify respondents that used calorie
information (group B and C) or who would have wanted to know (group
A) we used a debriefing question (see Appendix 3 for the exact wording
of the question).

Ethical approval for this study was obtained from the London School
of Hygiene and Tropical Medicine, UK (reference number: 27959)
including study protocol. The data analysis plan was not preregistered.

2.4. Model specification and estimation

As a first step we compared calories ordered per menu overall, and
for starters/sides, mains, desserts, and drinks across the three groups
using a bivariate Ordinary Least Square (OLS) model where total calo-
ries ordered from a menu (overall or from starter/side, mains, desserts or
drinks) were regressed against a categorical variable describing group
treatment. We then added covariates of prices and calories of each of the
dishes on the menu, and cuisine type. Finally, to understand sub-group
effects, we included socio-demographic characteristics as categorical
variables (SES, age group, and gender) in the models and their in-
teractions with the group treatment.

As a second step, to understand if using calorie information changes
choices, we compared average calories ordered overall and for starters/
sides, mains, desserts and drinks within each of the three groups based
on how respondents replied to the question on calorie information use
(see Appendix 3 for question wording). We first ran an unadjusted model
which regressed the total calories ordered against a categorical variable
describing whether respondents used the calorie information (for group
A the categorical variable describes whether respondents would have
liked to have calorie information). We then included controls for prices
and calories (group B and C only) of each dish, cuisine type and socio-
demographic variables to run adjusted models.

As a third step, to understand how the provision of calorie infor-
mation affected the probability of choosing items we used a Multivariate
Probit Model (MVP) which accounts for possible correlation in choices.
This allows, for example, the decision to order a starter to be correlated
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with the decision to order a main course. In the MVP model the utility of
respondent i from item j is given by:

Uij :Vij+5ij =0 -‘rZﬁ}kak-'ré’i;
k

where Vj is the deterministic part, &; the stochastic part, of the utility
function, the a; is the alternative-specific constant, Xj in the first

instance included the prices of all dishes, the calories of all dishes,
dummy variables indicating group treatment and a dummy for cuisine
type. As above, to understand sub-group effects, the same set of socio-
demographic characteristics and their interactions with group treat-
ment were then included. For both OLS and MVP models we present
results from the models with sub-group effects included. The interme-
diate models with adjustment for prices, calories and cuisine type only
are available from the authors.

To account for the fact that group A did not see any calorie infor-
mation, calories for group A were included as zero while for group B and
C calories were computed as calories seen by respondents less the
average calorie for that item (i.e., deviation from the overall mean level
of calories across all ten menus). For group B and C we then scaled the
calorie variable using formula X/MAX(ABS(X)). The error vector term ¢
follows a multivariate normal distribution with mean 0 and a JxJ
variance-covariance matrix sigma X, J the number of distinct dishes in
the menu (J = 10 in our design). The estimation was done using the CMP
command in Stata using 1009 draws (Roodman, 2007). Clustered stan-
dard errors by respondent were used in all the above-described models.
To control for the false discovery rate in multiple hypothesis testing,
p-values were adjusted using the Benjamini-Hochberg (BH) procedure.
This adjustment was applied across all variables with reported co-
efficients (see Appendix 6, 7 and 9) and using an alpha level of 0.05. The
BH procedure ranks p-values in ascending order and compares each to a
threshold determined by multiplying the rank’s position by o/m where
m is the total number of tests. This ensures that the expected proportion
of false positives among significant results remains controlled at the
chosen alpha level.

3. Results

Table 3 below presents descriptive statistics for the sample of N =

Table 3
Descriptive statistics of the sample.
Socio-demographics Full sample Group A Group B Group C
(% in the population)* (%, N = (%, N = (%, N = (%, N =
1040) 341) 341) 358)
Age
Under 35 (19%) 10.2 9.1 10.3 11.2
35-54 (48%) 56.5 59 57.5 43.8
Over 55 (34%) 33.3 31.9 32.2 45
Gender
Female (52%) 68.5 71.9 69.8 64.0
Male (49%) 315 28.2 30.2 36.0
SES
AB (22%) 22.4 23.5 25.8 18.2
C1-C2 (61%) 62.3 61.5 60.7 64.5
D-E (18%) 15.3 15 13.5 17.3

Notes: SES was based on occupation and is based on National Readership Survey
(https://nrs.co.uk/nrs-print/lifestyle-and-classification-data/social-grade/).
AB=Higher & intermediate managerial, administrative, professional occupa-
tions; C1-C2=Supervisory, clerical and junior managerial, administrative and
professional, and skilled manual workers, D-E = Semi-skilled and unskilled
manual workers, state pensioners, casual and lowest grade workers, unemployed
with state benefits only. Group A - control, group B - individual item calories,
group C - individual item calories and total calories of the order. N — number of
respondents in the group: *online takeaway market population in England
(Kantar’s Worldpanel OOH purchase panel, online food delivery, 52w/e 17
April 2022).
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1040 respondents which were equally distributed across the three
groups. In total, 67% of the total sample invited completed the survey
with 2% drop out rate for those who started the survey. There were no
specific pages in the survey where respondents were more likely to drop
out. The median response time was 11 min (no statistically significant
difference between the three groups). In 1089 (10.5%) out of 10,400
observations (1040 respondents x 10 menus) no items were chosen (see
Appendix 4 for frequency distribution). This was slightly more common
in group A (control) where in 12.6% of menus nothing was chosen
compared to 9.4% in groups B and C (p < 0.001).

As there is no population level information on the distribution of
socio-demographic characteristics of online takeaway consumers we
compared our sample distribution with that of the Kantar’s Worldpanel
Out-Of-Home purchase panel demographic estimates of the online
takeaway market in England. The sample was broadly comparable to the
distribution of the Kantar estimates, however we did have a slight under-
representation of those younger than 35 years (10% compared to 19%
on the panel), males (32% vs 49%), and those in social class D-E (15% vs
18%). Conversely, there was a slight over representation of those aged
between 35 and 54 years old (57% vs 48%) and females (69% vs 52%).
The groups were balanced across the socio-economic status and age.
Gender showed the biggest variance with slightly more male re-
spondents in group C.

3.1. Calories ordered

Table 4 below shows the unadjusted calories chosen per menu for
group A (control) and differences with treatment groups B and C for each
dish type and in total, estimated with bivariate OLS. On average, re-
spondents in group A chose food and drink containing 1046 kcal. Re-
spondents who saw calorie information in both treatment groups B and
C ordered slightly more calories. However, these effects were not sta-
tistically significant (at least at 5% level).

Table 5 below shows the average calories ordered by respondents in
each group depending on how they replied to the question on calorie
information use. Respondents in groups B and C reported similar rates of
using calorie information when making choices (30% and 29%,
respectively). By contrast, 40% of respondents in group A reported they
would have liked to have the calorie information on the menu. Com-
parison of total calories ordered showed that within groups B and C
those who reported using calorie information chose consistently fewer
calories than those who reported not considering it. This difference was

Table 4
Unadjusted comparison of calories per respondent per menu overall and within
dish type.

Group A (SE)n = Bvs.A(SE)n = Cvs.A(SE)n Cvs. B (SE)
3410 3410 = 3580
N =341 N =341 N =358
Starters 244.3 (8.0) +17.0 (11.1) +3.5(10.9) —14.4 (10.8)
(kcal)
Mains 619.9 (10.8) +22.3 (15.2) +11.1 (14.7) —11.2 (14.6)
(kcal)
Dessert 156.5 (9.2) +9.5(12.9) +12.5 (12.7) 3.0 (12.7)
(kcal)
Drinks 25.8 (2.4) +4.4 (3.6) +2.7 (3.5) -1.7 (3.7)
(kcal)
Menu 1046.4 (10.8) +54.1 (14.9)* +29.8 (14.7) —24.3 (31.6)
total
(kcal)

Notes: includes menus where nothing was chosen (see Appendix 5 for figures
where these menus were excluded) estimated via bivariate OLS with standard
error (SE) clustered by respondent; group A — control, group B — individual item
calories, group C - individual item calories and total calories of the order. n —
number of observations in the group, N — number of respondents in the group.
*p < 0.10, **p < 0.05 and ***p < 0.01. Authors’ own analysis of Kantar’s
Worldpanel Panel Voice survey of 1,040 respondents, November 2022.
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Table 5
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Average calories per respondent per menu within group by reported use of (for B and C) or preference for (group A) calorie information.

Group Average calories chosen (kcal)
Menu total (SE) Starters (SE) Mains (SE) Desserts (SE) Drinks (SE)
An=3410N = 341 Would have liked to have calorie info 1079.9 (36.3) 255.7 (13.2) 639 (15.8) 162.6 (14.4) 22.7 (3.5)
Existing info sufficient 1024.1 (30.6) 236.7 (9.9) 607.2 (14.7) 152.4 (11.9) 27.8 (3.2)
Unadjusted difference 55.8 (47.5) 19 (16.5) 31.8 (21.6) 10.1 (18.6) -5.2(4.8)
Difference (OLS adjusted) 59 (94.8) 20.12 (16) 34.3 (21.5) 10.2 (18.8) —5.7 (4.8)
Bn=23410N = 341 Considered calorie info 982.6 (41.2) 211.4 (12.9) 594.9 (19.4) 159.9 (11) 16.4 (3.5)
Did not consider calorie info 1150.1 (27.1) 283.6 (9.2) 662.1 (12.7) 168.6 (16) 35.9 (3.49)
Unadjusted difference —167.5 (49.2)*** —72.2 (15.8)*** —67.1 (23.1)** —8.7 (19.4) —19.5 (4.9)***
Difference (OLS adjusted) —164.7 (47.4) *** —72.3 (15.6) *** —63.6 (22.1) ** -9 (19.5) —19.8 (4.9) ***
Cn = 3580 N = 358 Considered calorie info 986.2 (38.9)** 210.5 (8.7) 596.6 (17.6) 158.9 (14.6) 20.3 (3.8)
Did not consider calorie info 1113.5(25.9) 263.3 (14.2) 645.2 (11.9) 173.2 (11) 31.8(3.2)
Unadjusted difference —127.3 (46.7)** —52.8 (16.6)** —48.6 (21.2)** —14.3 (18.3) —11.6 (5)**
Difference (OLS adjusted) —128.9 (44.9) ** —52.3 (16.1) *** —50.7 (20.4) ** -14 (18.1) —11.9 (5) **

Notes: includes menus where nothing was chosen, estimated via bivariate OLS (for unadjusted differences) Adjusted models estimated via multivariate OLS including
price, cuisine, calories (except for group A), and socio-demographic characteristics. Standard errors (SE) were clustered by respondent; group A — control, group B —
individual item calories, group C - individual item calories and total calories of the order. n — number of observations in the group, N — number of respondents in the

group. *p < 0.10, **p < 0.05 and ***p < 0.01. Authors’ own analysis of Kantar’s Worldpanel Panel Voice survey of 1,040 respondents, November 2022.

statistically significant across all dishes, except desserts. Using the
adjusted differences, those that reported using calorie information or-
dered 165 less kcal if in group B (p < 0.001) and 129 less kcal if in group
C (p < 0.05) compared to those that did not use the calorie information.
In group A, respondents who would have liked to have calorie infor-
mation did not choose significantly less calories than respondents that
believed the existing menu was sufficient.

Estimates of socio-demographic differences in the effect of calorie
labelling on calories chosen are shown in Appendix 6. While the coef-
ficient estimates for the interaction terms generally suggested fewer
calories ordered by respondents in group C across SES and age, no evi-
dence of a distinct pattern in calories ordered emerged between those
exposed to calorie information (group B or C) and the control group after
adjusting for multiple testing. Following this adjustment, only one sig-
nificant interaction term remained: compared to the baseline group
(females in group A), men in group C ordered more calories from drinks

(23 kcal).

3.2. Probability of choosing dishes in the whole sample

The likelihood ratio test of independence of error terms in the MVP
model was significant (Prob > y 2 = <0.001) and thus the use of MVP
was justified, indicating that the model captured wider effects than the
single equation-probit model would. Fig. 1 shows the predicted choice
probabilities of each menu item by treatment groups which were esti-
mated with the MVP model including socio-demographic characteristics
and interaction with group treatment effect (see Appendix 7 for full
model output). As the MVP model coefficients are not directly inter-
pretable as choice probabilities, the figure presents choice probabilities
estimated via marginal effects (see Appendix 8 for table of estimates).

Fig. 1 indicates that low-calorie options were consistently less likely
to be chosen compared to high-calorie options except for drinks where

Choice probability across the dishes and treatment groups
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main 2 dessert dessert drink drink

Fig. 1. Predicted choice probabilities across the 10 food and drink options and treatment groups.

Notes: group A — control, group B — treatment 1 with individual item calories, group C — treatment 2 with individual item calories and total calories of the order.
Marginal effects of variables describing treatment group, estimated from MVP model controlling for prices, calories, cuisines and group interaction with socio-
demographic characteristics (age, gender and occupational SES class). See Appendix 8 for the table of estimates. Authors’ own analysis of Kantar’s Worldpanel

Panel Voice survey of 1,040 respondents, November 2022.
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the opposite was observed. However, those in group C had higher
likelihoods of choosing low-calorie options in comparison to the control
group A. The pattern was similar in group B, with the exception of low
calorie starter/sides. However, after adjusting for multiple testing, no
significant differences between the three groups remained.

3.3. Probability of choosing dishes by socio-demographic characteristics

Fig. 2 below shows choice probabilities across the dishes for group B
and C vs. group A by socio-demographic characteristics. These were
estimated from the MVP model as contrasts of marginal effects of the
interaction between group and socio-demographic characteristic (see

Appetite 207 (2025) 107894

Appendix 9 for detailed coefficients). The top panel of Fig. 2 shows the
comparison between group B and C vs. A on the probability of choosing
the low-calorie items. Those in group B and C had, on average, a greater
likelihood of choosing low-calorie dishes compared to those in group A,
although after multiple testing adjustment the effect was only statisti-
cally significant for over 55 years old for the low-calorie main (by
11.1pp, p < 0.001). The average likelihoods were overall more pro-
nounced for low-calorie mains and low-calorie drinks and stronger for
group C than group B.

The bottom panel showing the difference in choice probability for
high-calorie dishes indicates a more heterogenous pattern with no sta-
tistically significant effects in either group B or C in comparison to
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Fig. 2. Treatment effects of seeing calorie information of individual dishes (group B) and in addition total calorie content (group C) by socio-demographic char-
acteristics on choice probability of low-calorie (top panel) and high-calorie (bottom panel) dishes.

Notes: LC - low-calorie, HC - high calorie; group A — control, group B — treatment 1 with individual item calories, group C — treatment 2 with individual item calories
and total calories of the order. Contrasts of marginal effects estimated from MVP model controlling for prices, calories, cuisines and socio-demographic charac-
teristics: age, gender, occupational SES class. Full table of estimates are presented in Appendix 9. Authors’ own analysis of Kantar’s Worldpanel Panel Voice survey of
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Table 7
Correlation coefficients of MVP model.
Low-calorie High-calorie High-calorie Low-calorie High-calorie High-calorie Low-calorie High-calorie Low-calorie High-
Starter Starter 1 Starter 2 Main Main 1 Main 2 Dessert Dessert Drink calorie
Drink
LCS 1
HCS1 —0.273%*** 1
HS2 —0.254*** 1
LCM E —0.037 E 1
HCM1 —0.018 0.162%** .158* —0.392%** 1
HCM2  —-0.048* 0.146%** 0.174%** —0.286%** —0.653*** 1
LCDE 0.416* 0.001 0.304%** 0.009 0.037 1
HCDE 0.039 0.306%** 0.054** 0.138%** 0.187*** —0.352%** 1
LCDR 0.176*** 0.086** E 0.139%** 0.046** 0.081*** 0.395%** 0.293%** 1
HCDR 0.084* 0.212%** 0.137* 0.030 0.132%** 0.137%** 0.004 0.376%** —0.566%** 1

Note: LCS - low-calorie starter, HCS - high calorie starter, LCM — low-calorie main, HCM - high-calorie main, LCDE — low-calorie dessert, HCDE — high-calorie dessert,
LCDR - low-calorie drink, HCDR - high-calorie drink *p < 0.10,**p < 0.05 and ***p < 0.01. Authors’ own analysis of Kantar’s Worldpanel Panel Voice survey of 1,040

respondents, November 2022.

choosing a low-calorie main dish (11.1 pp) among respondents aged 55
and older.

We also found that respondents in groups B and C who reported using
calorie information (29-30% in both groups) ordered significantly fewer
calories overall (129-164 kcal) and across most dishes compared to
those who reported not using it. In contrast, in Group A there were no
significant differences between those who reported that they would
have liked to have had calorie information (40%) and those who did not.
This suggests that access to calorie information might be used in the
desired direction by some people although we acknowledge that cau-
sality cannot be inferred due to the correlational nature of this
relationship.

On average, respondents in the study full sample chose 1074 kcal per
menu, which well exceeds the recommended calorie content of 600 kcal
per lunch or dinner meal. This is consistent with two recent studies. A
first one conducted customer intercept surveys in out-of-home eating
venues in four local authorities in England and found that people or-
dered on average, across a range of different outlets, 1,013 kcal (Polden
et al., 2023). A second, experimental study with UK adults using a vir-
tual food delivery app also found that orders from fast-food outlets were
between 1000 and 1,050 kcal (Finlay et al., 2023).

We also found that low-calorie alternatives were consistently chosen
less frequently compared to high-calorie options in all three groups. This
finding might suggest that takeaway is likely to be considered as a treat,
as found in studies by Blow et al. (2019) and Liddiard and Hamshaw
(2024). Low-calorie drinks were an exception to this, being chosen
around twice as often as high-calorie drinks. This, however, is unsur-
prising given that these are commonly available and widely purchased
in the UK market (Berger et al., 2020). Stronger correlation within
low-calorie alternatives and within high-calorie alternatives than across
low- and high-calorie alternatives further indicates that choices are
likely to be either all low-calorie or high-calorie instead of mixing across
dishes.

Our findings also align with some of the recent systematic reviews
and meta-analyses on nutrition labelling in out-of-home contexts.
Crockett et al. (2018) looked at the evidence of the effect of nutrition
labels on menus or placed on a range of food options. They presented
their findings separately for real-world settings and simulated (labora-
tory) settings. Their meta-analysis of the 17 studies that were, similarly
to this study, conducted in simulated (laboratory) settings indicated no
statistically significant impact of labelling on calories consumed.
Another systematic review by Bleich et al. (2017) included 21 studies
from simulated settings and concluded that results were heterogeneous
with many studies of fast-food orders generally reporting no change in
calories ordered while studies mimicking full-service restaurants found
that calorie labels led to fewer calories ordered. Our findings also align
with a recent study by Polden et al. (2024) that found no significant
reduction in calories purchased or consumed in out-of-home outlets

after the introduction of the calorie labelling legislation in England.
However, their study was a pre-post observational study where cus-
tomers were surveyed upon exiting an out-of-home outlet. No impact
was also concluded in two randomized control trials of calorie labelling
of alcoholic drinks. (Jones et al., 2024).

However, our findings differ from those of Finlay et al. (2023) who
found that in UK adults ordered fewer calories in two out of the three
studied outlet types (—19 to —54kcal from a coffee shop and fast-food
outlet, respectively whereas no change was observed in orders from a
sandwich shop). The main difference with this study is that Finlay et al.
did not include desserts on the menus. Our findings also do not align
with a recent study by Liddiard and Hamshaw (2024) who found that UK
participants exposed to calorie information in a hypothetical online
survey ordered less calories compared to the control group. Finally, our
findings are also in contrast with those of Luick et al. (2024) who re-
ported significant calorie reductions across several calorie label formats.
Unlike our study that asked each respondent to make choices from ten
different menus across five different cuisines, the studies by Liddiard
and Hamshaw (2024) and Luick et al. (2024) only asked respondents to
make a single choice from one menu.

Our own-price elasticity estimates indicated relatively inelastic de-
mand with the smallest own-price elasticity estimates ranging between
—0.5 and —0.63 for main meals. To our knowledge only one study in the
UK has measured out-of-home food demand which found the own-price
elasticity of main meals in restaurants to be —1.38 and —0.69 in fast-
food outlets (Law et al., 2022). Although we did not specifically indi-
cate which type of restaurant (fast food or not) the menus were from, our
findings align with estimates for fast-food demand where prices tend to
vary less and demonstrate that our findings from this experimental
setting (at least regarding in price response) are comparable to those
from real-life conditions. A recent menu-based choice experiment from
the US also demonstrated predominantly inelastic online food delivery
demand (Kilders et al., 2024). Relative demand inelasticity indicates
that fiscal policies (such as taxes) may be limited in reducing the de-
mand (and thus calories consumed) in out-of-home settings.

While a small number of existing studies (Gustafson & Zeballos,
2019; VanEpps et al., 2021) have found that providing a calorie counter
of total calories ordered in the menu is effective in reducing calories
ordered (by 34-105 kcal) compared to providing individual item calo-
ries alone, we did not find consistent evidence for this. We only observed
that the addition of the calorie counter increased the probability of
choosing the low-calorie main dish for respondents over 55 years old.
One of the reasons why we found no consistent evidence could be the
way the calorie counter was presented. VanEpps et al. (2021), for
example, tested both numeric and traffic-light aggregation of calories
and found both to be effective in reducing calories chosen in comparison
to item labels only. Finkelstein et al. (2021) tested the joint impact of a
healthy choice logo and a physical activity equivalent label and, similar
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to our study, found no effect on the overall calories chosen. Marty et al.
(2021) found that providing both individual calorie and total calories in
the form of a physical activity equivalent actually led to an increase in
portion sizes ordered.

The study has some limitations. First, we were limited in sample size.
We did not explicitly conduct sample size calculations based on effect
sizes overall or in subsamples as at the time these were not available in
the UK context. Retrospective power calculation using our estimates
(group A mean 1046 kcal, SD 629; N = 341 (group A) and N = 358
(group C); power 0.8, alpha 0.05) indicated we would have detected an
effect size of 133 kcal (approx. 7% change). Our choice scenarios were
hypothetical, and respondents were not expected to follow through a
choice with an actual purchase. However, the relative similarity in terms
of average calories ordered compared to the study by Polden et al.
(2023), along with comparable price elasticity estimates to those esti-
mated from real-world settings (Law et al., 2022) provides confidence
that these considerations did not affect food decisions. Our scenario
asked the respondent to make choices for a weekday dinner for them-
selves. Choices made at the weekend or for the whole family may have
differed from what we observe. However, including these various sce-
narios in the experiment were out of scope. We acknowledge that de-
mand characteristics may have influenced respondents’ engagement
with the survey, as we did not include a cover story or assess partici-
pants’ perceptions of the study’s aims. This could have led to behaviours
aligning or misaligning with perceived expectations, potentially
impacting the findings. However, we believe such biases to be minimal
due to the between-group design, the modest calorie information format
aligned with existing labelling policies, and the possibility that partici-
pants may have believed the study was examining price sensitivities or
preferences for different cuisines rather than calorie choices.

To understand responses to calorie information more completely,
future research could examine how individuals process and attend to
calorie information by using eye-tracking methods. By tracking eye
movements during a similar choice experiment as the one reported in
this article, research could examine which calorie information on the
menu attracts the most attention (e.g. main course, dessert etc.; indi-
vidual item calories or total calories) and shed further light into the
effectiveness of different calorie information formats. Eye-tracking
could also be used to examine the impact of different takeaway menu
formats and calorie information placements on attention and food
choices. Another alternative technique to consider is the Think Aloud
method whereby participants are encouraged to talk along when
completing choice tasks which provides insights into their decision-
making process. For example, it is unclear how the statement ‘adults
need about 2000 kcal a day’ is interpreted and whether it features in
consumers decisions and if so, how it interacts with calorie values and
numeracy skills. Also, out-of-home labelling legislations and related
studies tend to focus on calories only which however does not always
fully explain product healthiness or nutritional quality. Therefore,
future studies could expand the labelling to provide a more compre-
hensive measure of the nutritional quality of the food purchased that is
not solely based on the calorie content. Finally, it would be useful to
understand the socio-demographic and other characteristics (e.g. health
or value oriented preferences, health numeracy, motivations for take-
away consumption) of consumers who report noticing or acting upon
calorie information compared to who do not.

In conclusion, we did not find evidence that providing calorie in-
formation leads to wider changes in choices or calories ordered. This
might suggest that providing calorie information in a way it is currently
mandated by the policy in England, is unlikely to be successful in
reducing the overall calories ordered in the online takeaway context.
Including information on total calories of the order (calorie counter) is
also not likely to achieve this effect. The finding that most respondents
did not consider any calorie information suggests that further under-
standing is needed on how takeaway food decisions can be influenced to
improve diets.
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