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This study investigates the impact of calorie-labeled menus on hypothetical consumer behavior in the United Kingdom (UK),
whilst exploring risk for disordered eating. A general population sample of 415 participants, diverse in age and gender, selected
hypothetical meals from menus either with or without calorie information, having completed the Eating Disorder Examination
Questionnaire (EDE-Q) immediately before or after menu presentation. Regression analyses showed that menu type significantly
predicted calorie selection, with participants in the calorie-labeled condition choosing meals with fewer total calories compared to
those in the non-labeled condition. Global disordered eating scores did not predict total calories, nor did they interact with menu
type. Only the restraint (R) subscale of the EDE-Q was a significant independent predictor of total calories, indicating that higher R
was associated with choosing meals with fewer calories, though this did not interact with menu type. These findings indicate that,
in a hypothetical choice context, calorie information was associated with lower-calorie selections without evidence of immediate
disordered eating risk. However, given the cross-sectional and correlational design, no causal conclusions can be drawn, and
potential longer-term or compensatory effects (e.g., restrictive eating, purging, or exercise behaviors) were not assessed. Further
longitudinal and real-world research is required to validate and expand these findings within the UK context.
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1. Introduction

Dining out in the United Kingdom (UK) has increased signifi-
cantly over the past five decades [1], with nearly a third (32%)
of adults dining out weekly between 2005 and 2015 [2]. This
trend is linked to increased body weight, as studies show that
only 9% of meals in 27 UK restaurant chains met public health
guidelines of under 600 Kcal and 47% of menu items contained
1000 Kcal or more; half the recommended daily intake [3, 4].
In response, UK legislation, effective April 6, 2022, requires
large out-of-home food sector (OHFS) businesses (e.g., restau-
rants, cafés, and takeaways) with more than 250 employes to
display calorie information on menus, along with the recom-
mended daily intake to encourage healthier, informed choices,
and help reduce obesity [5].

The recent UK legislation mandating calorie labeling on
menus reflects current behavioral science models, specifically
the COM-B [6], which identifies three core components of
behavior change: capability (C), opportunity (O), and motiva-
tion (M). Crefers to the physical and psychological capacity to
perform a behavior. O encompasses external factors that
enable the behavior, such as the availability of calorie-labeled
menus and the accessibility of lower-calorie options, which
enable the behavior. M involves both reflective processes
(e.g., conscious goals related to health) and automatic pro-
cesses (e.g., habits or emotional responses) that drive behavior.
Thus, calorie labeling may reduce the cognitive load associated
with estimating calorie content (C), create visible opportunities
for lower-calorie choices, and enhance M by supporting
health-related goals.
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Applying the COM-B model to healthy eating behaviors,
individuals require the C to interpret calorie information, the
O to access calorie information and encounter lower-calorie
options in their environment, and the M to prioritize health
goals when making menu selections. Research highlights that
C and O are crucial determinants of healthy eating, but these
factors are often mediated by M [7]. For example, the absence
of calorie labeling can act as a motivational barrier by increas-
ing the cognitive effort required to estimate caloric content,
whereas the presence of labeling reduces this cognitive load
and can support healthier decision-making,

In addition to enhancing C, calorie labeling enhances O by
enabling social and physical cues for lower-calorie choices.
Willmott and Parkinson [8], in their study of 594 participants
in a weight management programme demonstrated how tar-
geted interventions addressing O—such as expert advice,
social support and practical resources, like meal plans and
shopping lists—can encourage healthy behaviors. Qualitative
findings highlighted that social O (e.g., discussions about food
choices) and physical O (e.g., the availability of healthier meal
options) play vital roles in behavior change. Menu labeling
contributes to both: it creates social opportunities by promot-
ing conversations about calorie and nutritional content and
physical opportunities by making lower-calorie choices visible
and accessible.

The effectiveness of calorie labeling on menus is uncertain,
with studies yielding mixed results. Early reviews reported only
two out of 13 studies showed a significant reduction in calorie
consumption suggesting limited effectiveness [9, 10]. Kiszko
etal. [11] reviewed 31 studies and found a minimal impact on
total calorie intake. However, Bollinger et al. [12] observed a
6% decrease in calories per order in Starbucks after mandatory
calorie labeling was introduced, with a 26% reduction among
those who previously ordered more than 250 calories.

Existing research on calorie-labeled menus in the UK is
limited. Masic et al. [13] conducted a randomized control trial
(RCT) with 458 UK adults, finding that any form of nutrition
labeling led participants to choose lower-calorie options over
higher-calorie ones. However, the study’s constrained choice
setup may have inadvertently primed negative framing, limit-
ing the applicability of the findings to real-world settings. More
recently, Marty et al. [14] recruited a total of 1743 UK parti-
cipants using a simulated fast-food restaurant, discovering that
the availability of low-calorie options, rather than calorie label-
ing, led to lower calorie intake. Further considering links to the
COM-B, Tapper et al. [15] found those with higher reflective
M—individuals who consciously reflect on and plan their
health-related goals—chose fewer calories, were more aware
of menu labeling, and better at estimating calorie content in a
hypothetical coffee shop scenario, indicating that M plays a
crucial role in influencing eating behavior. However, they
found no significant impact of calorie labeling on calorie selec-
tion among the 370 participants.

The potential for calorie labeling to exacerbate maladaptive
eating behaviors, particularly among individuals with disor-
dered eating pathology and diagnosed eating disorders (EDs),
has been a concern alongside its potential effectiveness in pro-
moting lower-calorie choices [16]. Certain groups, including
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women [17] and dieters [18] are typically considered more
vulnerable to the onset of EDs based on existing research,
although recent findings suggest the evidence is mixed [19,
20]. This overlap between groups more likely to attend to
calorie information (e.g., females, dieters) and those more vul-
nerable to ED onset presents an important interpretive chal-
lenge. It becomes difficult to disentangle whether lower-
calorie selections in response to labeling reflect general die-
tary goals, gendered differences in health behavior, or an
underlying vulnerability to disordered eating. Calorie label-
ing may also function as a “safety behavior” [21] whereby
individuals use calorie information to avoid high-calorie
foods and manage anxiety or fear related to weight gain
[22]. Research shows that women are more influenced by
calorie labels than men [23-25] and dieters are more influ-
enced than non-dieters (15). Gerend [26] found that
women presented with calorie-labeled menus chose 146
tfewer calories per meal compared to those without labels.
Similarly, Ellison et al. [23] observed in a restaurant setting
that women ordered significantly fewer calories than men
when calorie information was available.

This debate is particularly important given the high prev-
alence of both obesity and EDs in the UK. In England, 37.9% of
adults are overweight, and an additional 25.9% are classified as
obese [27]. Obesity is associated with numerous adverse health
outcomes, including increased risk of cardiovascular disease,
diabetes and certain cancers [28]. At the same time, EDs affect
approximately 2%—3% of the population (NICE, 2019) and
carry severe health risks, including a mortality rate of 5.6%
over 10 years for anorexia nervosa (AN) - higher than any
other psychiatric disorder [17]. Concerns have been raised
that obesity prevention strategies, such as calorie labeling,
may unintentionally contribute to the development or exacer-
bation of disordered eating behaviors [29], highlighting the
tension between public health strategies targeting obesity
and those aiming to reduce ED prevalence [30].

Research by Haynos and Roberto [31] examined the effects
of calorie-labeled menus on food choices among 716 women
with disordered eating symptoms, assessed using the ED
Examination Questionnaire (EDE-Q). The study found no
significant overall effect of calorie labeling on calorie intake.
However, individuals with AN or bulimia nervosa (BN)
selected significantly fewer calories when calorie information
was displayed, while those with binge-ED (BED) chose more.
These findings highlight the potential for calorie labeling to
differentially affect individuals based on ED pathology. Under-
standing the relative benefits of calorie labeling to support
public health initiatives in relation to obesity reduction against
potential risks for disordered eating is important considering
such concerns.

While research outside the UK has explored the effects of
calorie-labeled menus, the findings may not directly translate
to the UK due to differences in public health frameworks,
cultural attitudes towards eating, and food environments.
For example, the UK’s recent introduction of mandatory calo-
rie labeling legislation in the OHFS is part of a broader strategy
aimed at reducing obesity, which reflects specific policy and
health priorities unique to the region [5]. Additionally, the
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UK’s food culture differs from that of other countries where
similar studies have been conducted, such as the US, where
portion sizes, dietary norms and perceptions of health messag-
ing vary significantly and France where there is a notable
difference in sugar intake [32]. Furthermore, existing UK-
based research on calorie labeling is scarce, creating a critical
gap in understanding its effects within the sociocultural and
regulatory context of the UK.

It is also important to recognize that lower-calorie selec-
tions cannot automatically be equated with “healthier” eating.
While excess energy intake is a major driver of obesity and
related conditions, the nutritional quality of calories con-
sumed, including macronutrient composition, food source,
and timing has a profound impact on long-term health out-
comes [33]. Moreover, excessive calorie restriction, particu-
larly if poorly balanced nutritionally, may increase the risk of
malnutrition and adverse health effects [34]. Thus, in the pres-
ent study we use the term “lower-calorie” rather than “health-
ier” to more accurately describe the outcomes.

Given the recent policy implementation and the potential
for unintended consequences among individuals with disor-
dered eating tendencies, further UK-specific research is essen-
tial. Therefore, the present study aims to: (i) better understand
the influence of calorie labeling on hypothetical food choices
typical of UK OHES (in the current study pub menus), (ii)
assess its impact in relation to disordered eating, (iii) identify
specific aspects of disordered eating relevant to food choices in
a nonclinical sample, (iv) inform public health strategies for
obesity prevention, and (v) provide evidence-based recom-
mendations for real-world applications. This study examines
the relationship between menu type (calorie-labeled vs., non-
labeled) and disordered eating symptomology, as measured by
the EDE-Q, as predictors of sum calorie choice in a UK
population.

Based on previous literature we hypothesized that:

1. Menu type (calorie labeled vs., non-labeled) and EDE-Q
scores (global [G] and the restraint [R], eating concern
[EC], shape concern [SC], and weight concern [WC] sub-
scales) will be significant predictors of sum calories chosen.

2. Menu type will be a significant independent predictor of
sum calorie choice, with the calorie-labeled menu group
choosing fewer calories than their noncalorie labeled
menu counterparts.

3. Disordered eating symptomology (G, R, EC, SC, and
WC) will be a significant independent predictor of
sum calorie choice, with higher EDE-Q scores predict-
ing fewer sum calories chosen.

4. Menu type will moderate sum calorie choice, such that
the calorie labeled menus will exert more influence on
those with higher disordered eating symptomology
resulting in significantly lower sum calorie choices.

2. Method

2.1. Design. The study used a hypothetical menu choice design
consistent with a typical UK OHFS (pub menu), with two

TasLE 1: Baseline demographic characteristics of participants.

Demographics Mean + SD or n (%) Range
Age (years), Mean =+ SD 30.87 £11.08 18-77
Gender n (%)
Female 257 (61.90) NA
Male 150 (36.10) NA
Nonbinary/third gender 5 (1.20) NA
Prefer not to say 3 (.70) NA

Abbreviations: M, mean; N, number; NA, not applicable; SD, standard devi-
ation.

main predictors (menu type and disordered eating) and one
outcome variable (sum calories chosen). Counter-balancing of
presentation order for the menu selection task and completion
of the EDE-Q was employed to control for potential priming
effects.

2.2. Participants. Prospective sample size calculations using
G "Power indicated that 158 participants were required to
achieve a medium effect size with a power of 0.80. Eligibility
criteria included being a UK resident, over 18 years old and not
having a current or recent history (last 12 months) of an ED
diagnosis or preexisting ED requiring clinical management
to reflect a nonclinical, general population sample. A total of
478 participants were initially recruited via O sampling. After
excluding 42 participants who either did not complete the
study (n =38), did not meet study criteria (n=2); or did not
select any menu items (n =2), the data of the remaining 436
were data were screened and 21 (4.8%) were identified and
excluded as outliers using z-score transformations. This
resulted in a final sample of 415 available for analyses
(86.8% response rate; age range 18-77 years, mean & SD,
30.87 £11.08). Participants were recruited through online
platforms, specifically Reddit and Facebook, with university
students from a Midlands institution receiving course credit.
To ensure data authenticity, IP addresses were reviewed to
identify unique respondents, and survey completion times
were assessed (>120s) via Qualtrics to detect and exclude
bot activity or low-quality responses. These measures helped
prevent duplicate submissions and improve data integrity.
Demographic data are presented in Table 1.

2.3. Materials

2.3.1. Demographic Questionnaire. Participants were asked to

state their age and gender (“Male”, “Female”, “Nonbinary/
third gender”, and “Prefer not to say”).

2.3.2. EDE-Q Scale. The EDE-Q [35] was used to assess the
frequency, duration, and severity of behaviors associated with
EDs. The scale comprises four subscale scores (R, EC, SC, and
WC) each representing characteristics of ED psychopathology,
and a G score providing a holistic measure associated with an
ED diagnosis. Participants report on a 7-point Likert scale
from 0 to 6 (0="“no days” 6 = “every day”) on whether they
experienced ED pathology over the past 28 days (e.g., have you
had a definite desire to have a totally flat stomach?) in relation
to 28-items, with higher scores indicating higher ED
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pathology. Good internal consistency (Cronbach’s a=
0.7-0.9), test—retest reliability, and discriminative validity
have been reported for this scale [36-39].

2.3.3. Hypothetical Menu. To examine the effect of calorie
labeling a hypothetical OHFS menu was modelled from com-
mon UK pub chains (Sizzling Pubs, JD Wetherspoon, Greene
King, Marston’s), including a choice of appetizers, main meals,
burgers, and desserts with multiple vegan options. Prices were
redacted and participants were asked to: “Imagine you are
attending a restaurant for dinner with friends or family. You
will not be sharing food so please order for yourself and assume
all dietary needs are met”. Both menus for the two experimen-
tal conditions (calorie-labeled vs., non-labeled) were identical
except for calorie information. These menus are displayed in
Supporting Information 1: Figure S1 and Supporting Informa-
tion 2: S2.

2.4. Procedure. The online experimental study was developed
using Qualtrics XM software (Provo UT; version December
2022 — March 2023) and was run between December of 2022
and March of 2023. This study adhered to the British Psycho-
logical Society (BPS) Code of Human Research Ethics and the
BPS Ethics guidelines for internet mediated research (BPS,
2021) and was approved by the University of Derby College
of Health, Psychology and Social Care research ethics commit-
tee (Approval Number ETH2223—-1841; December 12, 2022).
After gaining informed consent all participants completed the
demographic questionnaire. Next, participants were randomly
assigned to one of four conditions to ensure that the presenta-
tion order of the EDE-Q before or after menu presentation was
randomized (using a Latin square design) to control for order
effects. In condition one, participants were presented with the
EDE-Q scale then the calorie labeled menu to complete the
meal selection task. Condition two had the same order but
presented the menu without calories. Condition three pre-
sented the meal selection task using the calorie labeled menu
first, followed by completion of the EDE-Q scale and, condi-
tion four repeated this order but used the non-calorie labeled
menu. Participants were fully debriefed and thanked for their
time. On average participants took 7.2 min to complete the
survey.

2.5. Analytic Strategy. Statistical analyses were performed
using SPSS (version 27; IBM Corp.). We first examined the
relationship between menu type (calorie labeled vs., non-
labeled), G disordered eating symptomology via the EDE-Q
[35] and presentation order to control for potential order
effects as predictors of sum calories chosen among a UK gen-
eral population sample. This analysis was then repeated for the
individual subscales of the EDE-Q (R, EC, SC, and WC) for a
more nuanced exploration of specific disordered eating
symptomology.

Subsequent analyses (moderation and ANOVA) were per-
formed to examine specific risks posed by calorie-labeled
menus in the context of identified disordered eating sympto-
mology appropriate to the above analyses and in relation to
gender given previous literature has highlighted these groups a
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potentially being more influenced by calorie information on
menus.

3. Results

3.1. Investigating Menu Type and EDE-Q as Predictors of
Sum Calories Chosen. To assess hypotheses 1-3, two multiple
regression analyses were conducted. First, a multiple linear
regression was used to investigate the relationship between
menu type (calorie-labeled, non-labeled), and G EDE-Q scores
as predictors of sum calories. To control for potential order
effects, EDE-Q presentation order (before, after menu selec-
tion task) was also included in the model. This was followed by
a second multiple linear regression to explore the EDE-Q sub-
scales again controlling for presentation order. Preliminary
checks revealed scatterplots as linear and that assumptions
of normality, linearity, and homoscedasticity were met, and
variance inflation factors of multicollinearity were < 10. Both
models used the forced entry method. Table 2 outlines the
correlation coefficients.

The first regression equation produced a small effect size
(R*=0.031, R%adj.=0.023), and indicated that menu type,
presentation order and G EDE-Q scores were significant pre-
dictors of sum calories chosen, F (3, 411) =4.313, p<0.005.
The effect size (R°) suggests 3.1% of variability in sum calories
can be explained by variability in menu type, presentation
order and G EDE-Q scores.

When considering the individual predictors, there was a
significant negative relationship between menu type and sum
calories, t = —2.874, df =414, p = 0.004 with the model predict-
ing that the calorie labeled menu type would correspond with a
decrease of 351.67 sum calories chosen. However, G EDE-Q
scores and presentation order were not significant predictors
of sum calories (p = 0.06 and p = 0.371, respectively).

The second regression examining menu type, presenta-
tion order and EDE-Q subscales (R, EC, SC, and WC) pro-
duced a small effect size (R>=0.051, Rzadj.=0.037), and
indicated that menu type, presentation order and EDE-Q
subscales were significant predictors of sum calories chosen,
F (6,408) =3.637, p=0.002. As above, menu type remained
a significant independent predictor of sum calories cho-
sen (p<0.001).

Consideration of the individual EDE-Q subscales revealed
EC, SC, and WCs were not significant predictors (p = 0.743,
0.642, 0.943 respectively). However, there was a significant
negative relationship between R scores and sum calories cho-
sen, t=—3.227, df=414, p =0.001, with the model predicting
that a one unit increase in the R score would correspond with
a decrease of 170.83 calories chosen. Again, presentation
order was not a significant predictor of sum calories chosen
(p=0.322).

3.2. Effects of Menu Type in Relation to Disordered Eating,
Gender, and R. To investigate hypotheses 4, designed to
address concerns relating to the influence of calorie informa-
tion for those at risk of disordered eating tendencies, a series of
simple moderation analysis were conducted (using Hayes
PROCESS, Hayes, 2024) to explore the extent to which
menu type moderated the relationships between EDE-Q
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scores (G, and subscales for R, EC, SC, and WC) and sum
calories chosen. In each case, the interaction term was not
significant suggesting that menu type did not moderate the
relationship between G EDE-Q scores (p =0.890) or any of
the specific subscales scores R (p =0.832), eating (p = 0.896),
shape (p = 0.918), weight (p = 0.697), and sum calories chosen.

In addition, given the prior literature relating to the influ-
ence of calorie information for female gender on food choice,
gender differences between male gender (N= 150, with 81 in
the calorie-labeled condition and 69 in the non-labeled condi-
tion) and female gender (N=257, with 117 in the calorie-
labeled condition and 140 in the non-labeled condition) was
explored using a 2 X 2 independent samples ANOVA. Find-
ings showed that whilst there was a significant main effect of
menu type, F (1,403) =6.925, p = 0.009 where those presented
with calorie information selected significantly fewer sum-
calories, there was no main effect of gender, F (1, 403) =
2.079, p=0.150 and no interaction between menu type and
gender, F (1, 403)=.024, p=0.876 suggesting that female
participants were no more influenced by calorie information
being included on the menu than their male counterparts.

Finally, given the significant relationship observed in our
data between R scores and sum calories chosen and the risk R
poses for the development of EDs it was important to explore
the impact of providing calorie information on R scores them-
selves. To explore the influence of providing calorie informa-
tion on subsequent R scores a 2X 2 independent samples
ANOVA was performed for menu type and presentation order
on R scores. Findings showed that there was no main effect of
menu type F (1, 411) =0.026, p=0.872, no main effect of
order F(1,411)=1.886, p =0.170, and no interaction between
menu type and presentation order F (1, 411)=1.293, p=
0.256, which suggests that being presented with calorie infor-
mation prior to selecting food choices did not significantly
influence R scores.

4. Discussion

This study tested several hypotheses: (1) menu type (calorie-
labeled vs., non-labeled), EDE-Q scores (G and subscales) and
presentation order would significantly predict sum calories
chosen, (2) menu type would be a significant independent
predictor, with the calorie-labeled group choosing fewer calo-
ries, (3) disordered eating symptomology would be a signifi-
cant independent predictor, with higher EDE-Q scores (G and
subscales) resulting in fewer sum calories chosen, and (4)
menu type would moderate the relationship between disor-
dered eating symptomology and food choices, such that the
calorie labeled menus would exert more influence on those
with higher disordered eating symptomology resulting in sig-
nificantly lower sum calorie choices.

The findings provided mixed support for these hypotheses.
Hypothesis 1 was supported based on the overall models,
whereby menu type and EDE-Q scores for both G and the
subscales relating to R, EC, SC, and WC combined to predict
sum calories chosen. Hypothesis 2 was supported, as partici-
pants presented with calorie-labeled menus chose significantly
fewer calories, consistent with previous studies [3, 12].
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Hypothesis 3 was partially supported; while G EDE-Q scores
did not significantly predict sum calorie choice; the R subscale
of the EDE-Q was a significant predictor. Specifically, higher R
scores were associated with choosing meals containing fewer
calories, consistent with previous literature in relation to the
influence of R on calorie consumption [40—42]. Hypothesis 4
was not supported, as menu type did not moderate the influ-
ence of disordered eating symptomology in relation to R, the
only symptomology suggested as being of influence in our
data. Those with higher R scores were no more influenced
by calorie information as they did not select meals containing
significantly fewer calories than those not provided with calo-
rie information.

Our analysis also revealed no impact of gender, addressing
concerns about the potential risk of providing calorie informa-
tion on female food choices. Furthermore, the presence or
absence of calorie information did not significantly influence
dietary R scores, addressing concerns about the potential for
calorie information to increase the risk of disordered eating
symptomatology. These findings differ from some prior
research suggesting that individuals with higher dietary R
may be more sensitive to calorie information [31]. In our
sample, R was associated with lower calorie selection overall,
but this effect was not moderated by the presence of calorie
labeling

The reduction in sum calorie choice observed with calorie-
labeled menus supports the effectiveness of such interventions
in promoting lower-calorie food choices to support healthier
eating efforts, aligning with prior research [9, 10]. This sug-
gests that providing dietary information at the point of
decision-making can influence consumer behavior, aligning
with the UK’s public health strategies aimed at reducing obe-
sity [5]. However, as noted in previous reviews [11], the effect
size is relatively modest, highlighting that while beneficial,
calorie labeling should be part of a broader suite of interven-
tions. Our findings also go some way to alleviating concerns
about the potential harms posed by the inclusion of calorie
information, including for those with ED symptomology
within the general population.

These findings align with the COM-B model, which posits
that behavior change is influenced by C, O, and M [6]. Calorie
menu labeling enhances C by providing clear, accessible infor-
mation about the calorific content of menu items, allowing
consumers to make informed choices that align with their
health goals [7]. For individuals with varying levels of dietary
R or disordered eating symptomology, calorie-labeled menus
may alter the cognitive demands associated with estimating
calorie content, given their heightened sensitivity to food-
related cues [31]. However, whether this reduction in cognitive
load represents a benefit or a risk is contested, as it may facili-
tate dietary control but could also reinforce preexisting restric-
tive tendencies. The findings also demonstrate how calorie
labeling creates opportunities for lower-calorie choices by
making lower-calorie options more visible and normalizing
discussions about dietary decisions. Social and physical oppor-
tunities are further enhanced as calorie labeling reinforces
social norms around healthier eating and provides tangible
opportunities for consumers to align their choices with their
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health goals. Finally, M, driven by health beliefs and weight
management goals, interacts with the presence of calorie labels
to influence behavior. To expand, calorie labeling can act as a
motivational cue, reinforcing health-conscious decision-
making and supporting adherence to dietary plans. For those
motivated by weight management or health improvement,
calorie labels can serve as a prompt to select options aligned
with these objectives [7, 8]. Taken together, by enhancing C, O,
and M, calorie labeling not only informs but empowers con-
sumers to make lower-calorie choices. These findings provide
an important contribution to understanding behavioral
mechanisms underlying calorie labeling’s effectiveness and
its broader role in public health strategies. Furthermore, the
present study highlights the importance of investigating indi-
vidual differences, such as gender and dietary R, to better
understand the variability in responses to calorie labeling
interventions. Lastly, recent population modeling studies in
the USA and UK further support the public health significance
of calorie labeling. These studies have demonstrated its cost-
effectiveness in reducing obesity-associated cancer burden [43]
and its potential to reduce of obesity and cardiovascular dis-
ease mortality in response to OHFS labeling policies [44].

Contrary to concerns in previous literature [29-31], this
study did not find that G EDE-Q scores were a significant
predictor of calorie selection, nor was there a significant
main effect or interaction with menu type, unlike findings in
prior research [23, 26]. This discrepancy may be due to the
specific nature of disordered eating considered in the present
study limited to the presence of disordered eating behavior
within a general population rather than clinical sample. Previ-
ous research has tended to focus on clinical levels of disordered
eating and has included participants from clinical and subclin-
ical populations. This finding therefore contrasts with some
previous research, which has shown that individuals with EDs
may respond differently to calorie labeling [31]. Individuals
with conditions like BN, AN, or BED might be influenced by
different motivations (Ms) when selecting food, such as com-
pensatory behaviors or the need to gain weight if underweight
[45, 46].

Whilst we did observe a significant relationship between R
scores and sum calories chosen, this appeared to be unaffected
by the presentation of calorie information (menu type) or
order effects. This suggests that preexisting tendencies towards
restriction were more influential than the presence or absence
of calorie labeling. Importantly, calorie labeling itself did not
increase R scores in our sample, indicating no immediate evi-
dence of harm. However, dietary R, while often seen as a
positive indicator of self-control and a tool for weight manage-
ment [42], can be double-edged. On one hand, it can promote
healthier eating habits by encouraging individuals to limit cal-
orific intake. However, excessive R is associated with a risk of
developing or exacerbating EDs, such as AN and BN, where a
preoccupation with calorie content and strict dietary rules can
lead to harmful behaviors [16]. Our findings should therefore
be interpreted cautiously — highlighting how calorie labeling
may support calorie reduction at a population level, but with-
out ruling out risks in individuals with higher vulnerability to
disordered eating. It is also important to exercise caution in

equating this outcome with healthier eating per se. Caloric
reduction may be beneficial in the context of excess energy
intake and obesity prevention, but health outcomes also
depend on the macronutrient composition and overall quality
of the diet [33]. Furthermore, sustained calorie restriction can
be associated with negative outcomes, particularly when it
leads to malnutrition or exacerbates restrictive eating patterns
[34]. Therefore, calorie labeling should be understood as one
element in a wider set of nutritional interventions, and its
impact should be evaluated not only in terms of energy reduc-
tion but also in relation to dietary balance and long-term
health.

Taken together, these findings highlight both the potential
and the limitations of calorie labeling. The implications are
significant for public health policies that advocate for calorie
labeling as a strategy to combat obesity. While such measures
may be beneficial for the general population, they must be
carefully implemented to avoid unintended consequences for
those living with or recovering from EDs as illustrated by the
work of Frances et al. [47] who found that the introduction of
calorie labeling on menus is likely to adversely impact those
with EDs and advocating that calorie-labeled menus should be
available separately rather than routinely offered. Public health
strategies should consider additional support mechanisms,
such as providing education on balanced nutrition and pro-
moting a holistic approach to health that goes beyond calorie
counting. This approach would help ensure that efforts to
promote healthier eating do not inadvertently harm those
who may be vulnerable to the negative effects of dietary
R and those living with EDs [13, 14] whilst also supporting
those who are at risk from obesity and obesity-related harms.

4.1. Limitations. This study has several limitations that must
be acknowledged. First, the use of hypothetical meal selection
scenarios may not accurately represent real-world ordering
and consumption patterns [11, 48]. Previous reviews have
highlighted the challenges of generalizing findings from hypo-
thetical designs to actual behavior [29]. While the hypothetical
menus used in this study were derived from popular national
pub menus, and online menus have become increasingly rele-
vant due to the COVID-19 pandemic [49], such scenarios
inherently limit ecological validity. Moreover, although the
true purpose of the study was not disclosed to participants, it
is possible that some individuals may have inferred that the
research concerned calorie information and adjusted their
responses accordingly. This potential for demand characteris-
tics and socially desirable responding represents a limitation
common to behavioral research of this type.

Second, the study design did not capture long-term behav-
ioral patterns or repeated exposure effects. It remains unclear
whether calorie labeling influences only initial decisions or
whether its impact diminishes over time due to habituation.
Third, the online survey-based approach introduces potential
sample selection bias due to its reliance on university students
and online platform users. The O sampling method raises
potential concerns about representativeness, which may not
significantly affect internal validity but does limit external
validity. That said, this approach did offer certain strengths.
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University students represent an important demographic for
examining eating behaviors, as they are frequent consumers of
out-of-home food and are accustomed to using digital plat-
forms for ordering, particularly following the COVID-19 pan-
demic [50].

Finally, sample characteristics, including socioeconomic
status (SES) and nutritional literacy - a specific form of health
literacy - were not included in the current study design. Future
research may want to consider these factors, as Olsen et al. [51]
describe marked social differentiation across the market for
eating out in the UK, suggesting some groups are more or
less likely to frequent different types of OHFS, including res-
taurants attached to a public house (pub) as modelled in our
study. Similarly, nutritional literacy is likely to influence food
choices and is an important aspect of health communication
[52], especially in the context of decision-making when limited
dietary information is available, such as only providing calo-
rific information as mandated in current UK legislation. In
addition, current dieting status was not measured, which
may have influenced participants’ responses to calorie infor-
mation and represents another important variable for future
research.

4.2. Future Research. Future research should aim to provide
actionable insights for the effective implementation of calorie
labeling in restaurant settings, offering practical guidelines that
optimize its impact. For instance, studies could explore how
restaurants might present calorie information in ways that
maximize its accessibility and influence. This could include
testing menu formats that integrate calorie labels with com-
plementary design features, such as bold fonts, strategic place-
ment near price information or icons indicating healthier
options. Additionally, exploring alternative menu presentation
formats, such as physical activity calorie equivalent (PACE)
labeling, traffic-light systems, and presenting items on a menu
from low-to-high calories, could offer new insights into
improving menu design and supporting healthier consumer
choices [13, 53]. Future studies should also consider refining
theoretical models of eating behavior by distinguishing
between self-regulatory processes distinct from dietary R
among the general population and specific ED presentations,
such as those characterized by high R (e.g., AN and BN). This
would help clarify the boundary between healthy and
unhealthy restriction in food choices and inform tailored
approaches to menu labeling that minimize the risk of reinfor-
cing disordered eating behaviors. The exploration of diverse
OHEFS settings, such as those offering healthier options (e.g.,
Subway) versus those associated with less healthy choices (e.g.,
Greggs), could provide insights into the differential effects of
calorie labeling in varied contexts. Similarly, research examin-
ing different meal occasions, such as lunchtime consumption
versus evening dining, could reveal how meal timing influ-
ences the effectiveness of calorie labels. Finally, understanding
how calorie labeling interacts with demographic and psycho-
logical factors could enable more tailored interventions. For
example, recommendations for menu design based on con-
sumer profiles (e.g., age, socioeconomic status, nutritional
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literacy or dietary self-regulation) could make calorie labeling
more effective for diverse populations.

5. Conclusion

This study offers valuable insights into the impact of calorie-
labeled menus on hypothetical consumer behavior, demon-
strating that calorie information was associated with lower-
calorie selections. Participants consistently chose fewer calories
from menus that provided this dietary information, a trend
observed regardless of G EDE-Q scores. Among the subscales,
only dietary R was independently associated with lower-calorie
selections, consistent with prior evidence that R may shape
responsiveness to calorie information. Importantly, while we
found no evidence of elevated disordered eating risk in this
simulated context, these findings should not be interpreted as
evidence that calorie labeling is universally safe or effective.
Unmeasured factors, such as SES, dieting status, and nutri-
tional literacy may influence responses to calorie information,
and our study design did not capture longer-term or real-
world effects. Nonetheless, calorie information on OHFS
menus, particularly in UK pub-restaurants, has potential to
contribute to modest reductions in population-level energy
intake, which over time could help reduce the burden of obe-
sity and related illnessses. Future research should employ lon-
gitudinal and naturalistic designs, examine diverse
demographic groups, and test alternative menu formats to
more fully evaluate the public health impact of calorie labeling.
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Supporting Information 1. Supporting Information Figure S1
This figure shows a hypothetical restaurant menu with calorie
(Kcal) labels. It includes a list of appetizers and snacks, pub
favorites, gourmet burgers and desserts. This is an original
figure designed and created by the first author (William
Colgrave).

Supporting Information 2. Supporting Information Figure S2
This figure shows a hypothetical restaurant menu without
calorie (Kcal) labels. It includes a list of appetizers and snacks,
pub favorites, gourmet burgers and desserts. This is an original
figure designed and created by the first author (William
Colgrave).
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