{ LIVERPOOL

JOHN MOORES
UNIVERSITY

LJMU Research Online

Polden, M, Jones, A, Adams, J, Bishop, T, Burgoine, T, Essman, M, Sharp, SJ,
Smith, R, White, M and Robinson, E

Kilocalorie labelling in the out-of-home sector: an observational study of
business practices and consumer behaviour prior to implementation of the
mandatory calorie labelling policy in England, 2022

http:/Iresearchonline.ljmu.ac.uk/id/eprint/19701/

Article

Citation (please note it is advisable to refer to the publisher’s version if you
intend to cite from this work)

Polden, M, Jones, A, Adams, J, Bishop, T, Burgoine, T, Essman, M, Sharp,
SJ, Smith, R, White, M and Robinson, E (2023) Kilocalorie labelling in the
out-of-home sector: an observational study of business practices and
consumer behaviour prior to impnlementation of the mandatorv calorie

LJMU has developed LUMU Research Online for users to access the research output of the
University more effectively. Copyright © and Moral Rights for the papers on this site are retained by
the individual authors and/or other copyright owners. Users may download and/or print one copy of
any article(s) in LUIMU Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities or
any commercial gain.

The version presented here may differ from the published version or from the version of the record.
Please see the repository URL above for details on accessing the published version and note that
access may require a subscription.

For more information please contact researchonline@ljmu.ac.uk

http://researchonline.ljmu.ac.uk/


http://researchonline.ljmu.ac.uk/
mailto:researchonline@ljmu.ac.uk

http://researchonline.ljmu.ac.uk/



Polden et al. BMC Public Health ~ (2023) 23:1088 BMC Public Health
https://doi.org/10.1186/512889-023-16033-8

Check for
updates

Kilocalorie labelling in the out-of-home
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to implementation of the mandatory calorie
labelling policy in England, 2022
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Richard Smith* Martin White® and Eric Robinson®

Abstract

Background Regulations mandating kilocalorie (kcal) labelling for large businesses in the out-of-home food sector
(OHFS) came into force on 6th April 2022 as a policy to reduce obesity in England. To provide indicators of potential
reach and impact, kcal labelling practices were studied in the OHFS, and customer purchasing and consumption
behaviours prior to implementation of the mandatory kcal labelling policy in England.

Methods From August-December 2021, large OHFS businesses subject to the kcal labelling regulations were

visited prior to regulations coming into force on 6th April 2022. 3308 customers were recruited from 330 outlets and
collected survey information on the number of kcal purchased and consumed by customers, customers’knowledge
of the kcal content of their purchases, and customers noticing and use of kcal labelling. In a subset of 117 outlets, data
was collected on nine recommended kcal labelling practices.

Results The average number of kcals purchased (1013 kcal, SD=632 kcal) was high with 69% of purchases exceeding
the recommendation of a maximum of 600 kcal per meal. Participants underestimated the energy content of their
purchased meals by on average 253 kcal (SD =644 kcals). In outlets providing kcal labelling in which customer survey
data was collected, a minority of customers reported noticing (21%) or using (20%) kcal labelling. Out of the 117
outlets assessed for kcal labelling practices, 24 (21%) provided any in-store kcal labelling. None of the outlets met all
nine aspects of recommended labelling practices.

Conclusions Prior to implementation of 2022 kcal labelling policy, the majority of sampled OHFS large business
outlets in England did not provide kcal labelling. Few customers noticed or used the labels and on average customers
purchased and consumed substantially more energy than recommended in public health guidelines. The findings
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suggest that reliance on voluntary action for kcal labelling implementation failed to produce widespread, consistent,

and adequate kcal labelling practices.

Keywords Energy labelling, Calorie labels, Obesity policy, Out-of-home food sector

Introduction

The out of out-of-home food sector (OHFS) refers to
outlets where food or drink is prepared for immediate
consumption, on or off the premises and includes outlets
such as sit-down restaurants, cafes, and takeaways [1].
Consuming food from OHES is becoming increasingly
common in the UK with 25-39% of adults consuming
such food at least once a week, based on data collected in
2008-12 and 2018 [2, 7]. Food purchased from the OHFS
tends to be energy dense [4, 3], and consumers often
underestimate the energy content of food purchased
from the OHES [6, 7]. Frequently eating food from the
OHES is associated with poorer overall diet quality and
obesity [1, 8].

In response to the growing contribution of the OHFS
to diets, multiple countries, including the US [9] and
parts of Canada [10] have implemented mandatory
keal labelling legislation. In 2011, the UK public health
responsibility deal [11] was launched creating an indus-
try and public health partnership with companies making
voluntary pledges to improve public health. One of these
pledges was for OHES businesses in England to volun-
tarily provide kcal labelling [12]. Following this, a survey
was conducted in 2018 examining kcal labelling prac-
tices in selected major eating out food chains in England
including full-service and fast-food restaurants, cafes and
coffee shops. It was found that only 18 out of 104 (17%)
outlets assessed provided in-store labelling [13]. Fur-
thermore, labelling was found to be inconsistent across
businesses, often lacking prominence and clarity, and not
being presented on all eligible menu items.

Motivated by a lack of voluntary compliance within
the sector, government consulted on mandating kcal
labelling in the OHES in 2018 and following consulta-
tion [14], the UK government publicly announced in May
2021 to implement mandatory kcal labelling among large
food businesses in England. This legislation came into
force on 6th April 2022 [15]. The Kcal Labelling (Out of
Home Sector) (England) Regulations 2021 [16] (the kcal
labelling policy for short) requires large (250 or more
employees) businesses (cafes, fast-food outlets, sit-down
restaurants, pubs) in England selling food selling food
and non-alcoholic drinks in scope of the Regulations
to (1) display the energy content of the food in kcals (2)
reference the size of the portion to which the kcal infor-
mation relates (3) display the statement that ‘adults need
around 2000 kcal a day’ Food and soft drinks are in scope
of the regulations if they are: (1) offered for sale in a form
which is suitable for immediate consumption, (2) not

prepacked food and (3) not exempt food such as food on
a temporary menu for less than 30 consecutive days [16].
The extent to which kcal labelling was implemented in
anticipation of the policy or quality of existing labelling
in eligible businesses prior to the out of home kcal label-
ling regulations has not been examined and will be of
importance to interpreting the effectiveness of this policy
when implemented.

Although research has examined the kcal content of
food products sold in the OHFS in England [5, 17], there
is a lack of data on the typical number of kcals purchased
and consumed by customers in this sector. Moreover,
research from other countries has indicated that out-
of-home food consumption can vary based on socio-
demographic factors such as gender [18, 19] and age
[20-22]. Furthermore, obesity and poor-quality diet are
associated with lower socioeconomic positions (SEP) [23,
24]. People of lower SEP are more likely to report being
less motivated by weight management or healthiness
of food when making dietary choices [25] and this may
impact on behaviour in the OHFS. However, purchasing
and consumption behaviour in England’s OHFS has not
been examined in relation to socio-demographic factors.
Investigating this is important prior to the policy imple-
mentation to assess whether the policy may reduce or
widen existing health inequalities [26].

Additionally, the impact of mandatory kcal label-
ling on consumer behaviour in the OHES is likely to be
dependent on consumers’ level of engagement [27] and
whether they notice and use kcal labelling when making
food and drink selections [28]. Research from the US [29]
and Canada [10] has found low rates of reported notic-
ing (35-65%) and use (16—17%) of kcal labelling. Levels
of obesity and consumer behaviour particularly in the
OHES vary between the US, Canada and England [30]-
[31] and this highlights the needed to assess and examine
kcal labelling practices and effects on consumer behav-
iour across countries. However, research has not investi-
gated the proportion of consumers in England that report
noticing and using kcal labelling when making purchases
in the OHES.

In the research reported here, OHEFS outlets subject to
the 2022 kcal labelling policy in England [32] were sam-
pled in the year prior to its implementation (2021). The
main objectives were to: (1) assess kcal labelling practices
in the OHFS and how pre-implementation practice com-
pares to previously reported data; (2) examine customer
purchasing and consumption behaviour and kcal knowl-
edge of their purchases; (3) assess customer noticing and
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use of kcal labelling in the OHFS; and (4) examine socio-
demographic variations in consumer purchasing behav-
iour and kcal labelling use.

Methods

Study design

A field observation study of OHFS outlets in four areas of
England was conducted.

Outlet sampling

Four local authorities in England (Liverpool, Dudley, Mil-
ton Keynes, Richmond upon Thames) were selected in
which to conduct this study. The local authorities were
selected to ensure representation across quintiles of
deprivation (measured for the purposes of selection of
local authorities as Index of Multiple Deprivation (IMD)
[33] at the local authority level) and geographical cover-
age across the South, North and Midlands and London
areas of England. IMD levels 1-5 were used with IMD1
reflecting the most deprived areas and IMD5 represent-
ing the least deprived areas, defined at the lower layer
super output area [34] (LSOA) to better capture small
area geographic variations in IMD.

The Inter-Departmental Business Register [35] was
used to identify businesses subject to mandatory kcal
labelling policy (data sampled in June 2021, list produced
in Autumn 2020). The Inter-Departmental Business Reg-
ister is a list of UK businesses and their core character-
istics including principal activities and the number of
employees, used by the government for statistical pur-
poses with the principal activities of businesses defined
using Standard Industrial Classification [36]. Identified
Standard Industrial Classification codes likely to include
businesses serving food (for the full list of Standard
Industrial Classification codes we used see supplemen-
tary materials) were first identified. Large businesses with
250 or more employees globally were then identified.

Outlets belonging to each identified large business
(individual businesses could contribute multiple outlets,
e.g. chain restaurants) within the four study areas using
Ordnance Survey Points of Interest [37] data from Sep-
tember 2020 were identified. Outlets were sampled from
each local authority and stratified by business type (res-
taurants; pubs and bars; retail; hotels; cafes; fast food;
attractions and entertainment) and IMD quintile (1-5)
according to categories provided by Ordnance Survey.
We identified 902 outlets that were eligible within the
four local authorities sampled (supplementary materials).
After efforts to interview customers at hotels, attractions,
and retail were unsuccessful, we removed these catego-
ries from eligibility for the customer intercept surveys,
leaving 795 remaining eligible outlets for sampling (sup-
plementary materials). From those 795 outlets that were
eligible for sampling, we used stratified random sampling
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according to the IMD deprivation by business type pro-
portions to identify 86 outlets per local authority in the
first instance.

Any outlets found to be closed, not selling food subject
to the mandatory kcal labelling policy, or who would not
give permission for data collection on visiting were re-
sampled and replaced with an outlet of the same business
type and IMD deprivation level. If there were no remain-
ing outlets local authority, the outlet was resampled from
the nearest IMD deprivation level.

The data reported here are based on pre-policy data
collection from a larger study examining kcal label-
ling practices and consumer behaviour pre and post the
mandatory out of home kcal labelling regulations in Eng-
land. See online supplementary materials for sample size
calculation.

In total, 351 outlets (330 outlets for customer inter-
cept surveys and an additional 21 outlets that did not
allow access to customers but were still checked for label-
ling compliance) were sampled across the kcal labelling
assessments and customer intercept surveys.

Customer intercept survey sampling

To examine customer purchasing and consumption
behaviour, kcal knowledge of purchases, and noticing
and use of kcal labelling in the OHFS, customer inter-
cept surveys were attempted in all 351 outlets. Outlets
requiring permission to collect data on their property
were approached in advance via email, phone or instore
contact, however permission was frequently withheld by
store managers or area managers for data collection in
retail, attraction, and hotel outlets, resulting in 21 outlets
from these categories not being sampled for customer
intercept surveys. The final sample for customer inter-
cept surveys was 330 outlets (from 76 unique businesses)
including cafes, fast-food, pubs, restaurants, and enter-
tainment. See Fig. 1. Approximately 10 participants per
outlet were recruited to complete the customer intercept
survey resulting in a participant sample size of N=3308.

Kcal labelling assessment sampling

Kcal labelling practices were assessed in a subsample of
outlets. Sampling outlets from unique business outlets
(as opposed to sampling outlets from the same business)
was prioritised to capture a wide range of kcal label-
ling practices across the OHFS. We aimed to sample the
same number of outlets from each local authority (24
from each of the 4 local authorities). This resulted in 96
outlets being sampled and 69 were unique business out-
lets (due to limited availability of unique outlets in some
local authorities). In addition, 21 outlets from the retail,
attraction, and hotel outlet types that were unable to be
included for the customer intercept surveys due to a lack
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Fig. 1 Sampling procedure for kcal labelling assessments and customer intercept surveys
Note: Customer intercept surveys included cafes, fast-food, pubs, restaurants, and entertainment outlet types

of permission were included in this sample. The final
sample for kcal labelling assessments was 117 outlets
(from 90 unique businesses) across the four study local
authorities including outlets from attractions, cafes, fast-
food, hotels, pubs, restaurants, retail and sport and enter-
tainment businesses (full list of chains in supplementary
materials). See Fig. 1. For the kcal labelling assessments,
(N=117 outlets) results were reported descriptively.

Customer intercept survey procedure

Intercept surveys with customers were conducted to
examine purchasing, consumption, kcal knowledge and
noticing and use of kcal labelling. To be eligible for inclu-
sion participants were required to have purchased at least

one food item from the selected outlet and be aged 16 or
over. All participants provided informed verbal consent
and ethical approval was granted by the University of Liv-
erpool’s Ethics Committee.

Researchers stood outside the selected food outlets
during peak operating hours for a midday meal and eve-
ning meal (typically 12 pm — 9 pm, Wednesday to Sun-
day) and recruited customers when entering or exiting
the outlet. Participants completed a short exit survey
after consuming their food and drink purchases (sur-
vey questions in supplementary materials). Basic demo-
graphic information was collected (age, gender, ethnicity,
and highest education level) with education level used to
indicate participants’ SEP (lower SEP=school leaving,
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A-level or equivalent qualifications or lower and higher
SEP=qualifications above school leaving A-levels or
equivalent). Questions were asked about whether par-
ticipants noticed kcal labelling in the outlet (yes/no),
whether they used this when making their purchases
(yes/no) and if yes, why (to select lower-kcal options, to
select higher kcal options, other) and how (selected alter-
native meal option, selected smaller/larger portion, made
a meal substitution or customisation).

To assess participants’ kcal knowledge, participants
estimated the total number of kcals in their purchases.
Participants were asked to report all food and drink pur-
chased from the outlet for their own consumption and
asked to indicate any instances where items were shared
and, if so, what proportion was shared, and estimate what
proportion, if any, was left uneaten. Reports of shared
items and leftover estimates were used to calculate con-
sumption values for each participant. Where possible,
customers were asked to share receipts to verify pur-
chases — although many outlets were not issuing receipts
during data collection due to hygiene concerns related to
the covid-19 pandemic. Participants were informed that
the study was investigating dining habits to minimise
influencing participants’ purchasing behaviour and avoid
increasing their focus on kcal labelling. All methods were

Table 1 Outlet Characteristics (Outlet type, local authority and
LSOA IMD value) for kcal labelling assessments and customer
intercept surveys

Outlets includ-
ed for customer
intercept sur-

Outlets included
in kcal labelling as-
sessments N=117

veys N=330
Local Authorities N (%)
Liverpool 30 (26%) 86 (26%)
Dudley 28 (24%) 84 (25%)
Milton Keynes 30 (26%) 82 (25%)
Richmond 29 (24%) 78 (24%)
Outlet Type N (%)
Attractions 3 (3%) 0 (0%)
Cafes 10 (9%) 66 (20%)
Fast-food 11 (9%) 81 (25%)
Hotels 13 (11%) 0 (0%)
Pubs 26 (22%) 92 (27%)
Restaurants 43 (37%) 81 (25%)
Retail 5 (4%) 0 (0%)
Entertainment 6 (5%) 10 (3%)
LSOA IMD Quintiles N (%)
1 39 (33%) 94 (29%)
2 16 (14%) 47 (14%)
3 21 (18%) 59 (18%)
4 9 (8%) 40 (12%)
5 32 (27%) 90 (27%)

Note: IMD = Indices of Multiple Deprivation
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carried out in accordance with relevant guidelines and
regulations.

Kcal labelling assessment procedure

To examine kcal labelling practices, a method based on
that of Robinson et al. [13] was used. Briefly, researchers
visited selected outlets to assess whether any kcal label-
ling was present and, if so, whether it adhered to the best
practice recommendations for kcal labelling provided by
the Department of Health and Social Care [38] (Table 1).
Kcal labelling was rated for adherence according to the
following criteria: (1) kcal labelling is provided at any
point of choice (2) kcal labelling is provided at all points
of choice, (3) kcal labelling is provided for eligible food
items, (4) kcal labelling is provided per portion for shar-
ing items, (5) kcal labelling is presented close to the item’s
name and price, (6) kcal labelling is presented as promi-
nently as name or price, (7) kcal reference information
is displayed, (8) kcal reference information is displayed
clearly and prominently (9) kcal labelling is provided
for all non-alcoholic drink items. Researchers examined
handheld food and drink menus, point-of-choice menu
display boards inside and outside the outlet and menus
presented at ordering points. Researchers rated adher-
ence with kcal labelling best practice recommendations
(0=no, 1=yes) and a score between 0 and 9 was calcu-
lated for each outlet based on the number of kcal label-
ling practices the outlet adhered to. For example, a score
of 3 would mean that the outlet adhered to 3 of the best
practice recommendations (list of criteria in Table 1 and
supplementary materials). For each Researchers received
training on adherence to best practice recommendations
for kcal labelling and the study protocol prior to the start
of data collection to ensure consistency between raters.
10% (n=17) of outlets were coded by a second researcher
with a percentage agreement score of 96% across all 9
variables.

Extraction of meal kcal content

Information from an existing nutritional database
(MenuTracker) [39] was used to calculate the total kcal
content of each participant’s food and drink purchases
and the amount consumed. MenuTracker contains web
scraped nutritional information for menu items on the
websites of large UK OHES businesses. Data is collected
quarterly and data from the September 2021 scrape
was used to calculate kcal content. In instances where
the kcal content was not available from MenuTracker,
nutritional content was sought from the business’s web-
site. In instances that multiple menu item options were
available on the database, or the item was not identifi-
able (for example, if it was unclear which menu item was
purchased), one of the following solutions was applied
in order of viability: (1) closest item matched from the
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database; (2) mean taken of multiple menu items that
could be a possible match; (3) item coded as missing.

Data exclusions

Outlets that did not have kcal information available in
either MenuTracker or via a separate web search were
excluded from analyses assessing outlet characteristics
(Outlet type, deprivation level and local authority) on
the number of kcals purchased and consumed and kcal
estimates. Participants were excluded from the kcals pur-
chased, kcals consumed, and kcal estimates analysis if the
total number of kcals they purchased was unavailable or
incomplete (although these participants were retained in
the noticing and use of kcal labelling analyses). Numbers
of exclusions are reported by reason for missing data in
supplementary materials.

Data analysis

To determine whether participant demographics were
associated with purchasing behaviour, data from the
customer intercept surveys were analysed using linear
regression models with cluster robust standard errors,
with individual outlets used as the cluster variable. R and
R Studio version 1.2.503 was used to conduct analyses.
For the linear models, age, gender, ethnicity, SEP, outlet
type, IMD value, local authority and kcal labelling pres-
ence were planned exposure variables. The number of
kecals purchased, consumption (adjusting for leftover
estimates and shared items), and customer kcal estimates
were outcomes. The day of the week the outlet was vis-
ited (weekday or weekend) and time of day (midday
meal 12—4 pm or evening meal 5-9 pm) were additional
covariates in these models to control for potential varia-
tions in customer eating behaviours based on the time/
date of the visit to control for variations in eating habits.

Table 2 Frequencies of kcal labelling implemented in the

outlets
Total
outlets
(117)
N (%)
Is kcal labelling provided at any point of choice? 24 (21%)
Is kcal labelling provided at all points of choice? 16 (14%)
Is kcal labelling provided for all food items? 17 (15%)
Is kcal labelling provided per portion for sharing menu 10 (9%)
items?
Is kcal labelling presented close to the item’s name and 21 (18%)
price?
Is kcal labelling presented as prominently as name or price? 0 (0%)
Is kcal reference information displayed anywhere? 11 (9%)
Is kcal reference information displayed clearly and 4 (3%)

prominently?
Is kcal labelling provided for all non-alcoholic drink items? 11 (9%)
Note: Total outlets = 117 individual outlets from across 90 unique businesses
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As the energy content of meals may influence the accu-
racy of kcal estimates, models examining kcal estimates
also included total kcals purchased to control for meal
kecal content. During initial analyses it was noted there
was substantial collinearity between local authority and
IMD (VIFs>8), so we opted to retain IMD within the
models only. Models with local authority, rather than
IMD are reported in supplementary materials. Models
with only the demographic characteristics as exposure
variables (age, gender, ethnicity, and SEP) are reported in
the supplementary materials.

Logistic regression models were used to assess whether
demographics or outlet characteristics were associated
with the odds of customers using or noticing kcal label-
ling. Exposure variables were outlet characteristics (out-
let type, LSOA IMD, whether kcal labelling was present
in outlet) and participant demographics (age, gender,
ethnicity, and SEP). Additional covariates included were
weekend vs. weekday and midday vs. evening meal. To
calculate the difference in kcal estimates, the number of
kcals purchased was subtracted from participants’ kcal
estimations, meaning positive numbers represent an
overestimation of kcals purchased, and negative num-
bers represent an underestimation. To account for the
relatively large number of analyses conducted 99% con-
fidence intervals are reported to determine statistical
significance.

Results

Outlet characteristics (outlet type, local authority and
LSOA IMD value) for the included outlets are reported
in Table 2.

Kcal labelling assessment

Table 1 shows 24 outlets from 117 examined (21%) had
any instance of kcal labelling, with a mean labelling score
of 4.8/9 in these 24 outlets (calculated based on criteria in
Table 1). Frequencies of the nine kcal labelling criteria are
shown in Table 1. Of the 24 outlets providing labelling, 6
were cafes (Mean labelling score=3.7/9), 6 were fast food
(Mean labelling score=6.2/9), 5 were pubs (Mean label-
ling score=4.4/9), 2 were restaurants (Mean labelling
score=3.0/9), 4 were retail (Mean labelling score=6.3/9)
and 1 was a hotel (Mean labelling score=2.0/9). The
attraction and entertainment venues (i.e., cinemas, zoos,
sports venues) sampled did not provide labelling (Mean
labelling score=0/9).

Customer Intercept Survey
Descriptive information about the participants and outlet
types is shown in Table 3.
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Table 3 Participant demographics (Age, Gender, Ethnicity and
SEP) and outlet types

Participant
Demo-
graphics
(N=3308)
Age (mean(SD)) 41.0(18.7)
Age Range (years) 16-92
Gender (M: F) 1682:1622
SEP High 1191 (36%)
SEP Low 2117 (64%)
White 2787 (84%)
Asian 208 (6%)
Black 152 (5%)
Mixed Race 85 (3%)
Other 56 (2%)
Participants per outlet type
Cafes 654 (20%)
Entertainment 01 (3%)
Fast Food 813 (24%)
Restaurant 819 (25%)
Pub 921 (28%)

Note: SEP=Social economic position. Low SEP indicated school leaving, A-level or
equivalent qualifications or lower, High SEP indicates qualifications above school leaving
A-levels or equivalent
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Kcals purchased

Across the N=3308 participants recruited from N=330
outlets, the mean number of kcals purchased was 1013
(SD=632) with 69% of purchases exceeding 600 kcals
(recommended number of kcals for a meal in the UK
[40]. There was considerable clustering of kcals pur-
chased within individual outlets (ICC=0.50). For the
model consisting of demographic information, out-
let characteristics and covariates, age (younger adults
purchased more) gender (males purchased more), and
whether it was a weekend vs. weekday (more kcals pur-
chased at weekends) were significant predictors of kcals
purchased. For outlet characteristics, compared to the
reference category of cafes, entertainment venues, fast
food venues, pubs and restaurants were all associated
with increased kcal purchasing. Outlets located in IMD5
compared to IMD1 were associated with decreased kcal
purchasing (Table 4). The model consisting of only demo-
graphic information and covariates is reported in the
supplementary materials.

Kcals consumed

Across the N=3308 participants recruited from N=330
outlets, participants consumed 915 kcals (SD=578) on
average. There was clustering of consumption within
individual outlets (ICC=0.49). For the model consist-
ing of demographic information, outlet characteristics

Table 4 Demographic and outlet predictors of kcals purchased, consumed and kcal estimates

Kcals Purchased Demographic and

Kcals Consumed Demographic and Kcal estimates

Outlet Model [1] Outlet Model Demographic and Outlet Model

B [99% Cl] B [99% Cl] B [99% ClI]
Age -2.184 [-3.815;-0.554] * -1.83[-3.33,-0.33] * 140 [-0.09; 2.82]
Male (v. Female) 75[18;132]* 111 [58; 164] * 58[10; 106] *
Non-White (v. White) -71[-150; 8] -54[-128;19] -51[-118;17]
Low SEP (v. High) 8 [-53; 69] 29 [-28; 86] -71[-135;-6] *
Midday (v. Evening) -106 [-221; 9] -73[-171; 25] -87[-178; 5]
Weekend (v. Weekday) 109[8;210] * 69 [-19; 157] 20 [-50; 89]
Entertainment (v. Cafe) 227 [-1;456] * -6 [-197; 184] -103 [-226; 20]
Fast Food (v Cafe) 274[178;3711* 214[128;299] * 187117, 258] *
Pub (v. Cafe) 958 [804; 1111]* 867 [732;1002] * 61 [-53; 175]
Restaurant (v. Cafe) 743 [587 899] * 629 [487;770] * 357[283;475]*
IMD2 (v.IMDT) -50 [-206; 106] -61 [-190; 67] 1[-98; 100]
IMD3 (v.IMD1) -68 [-196; 60] -30[-155; 95] -2 [-75;70]
IMD4 (v.IMD1) -67 [-196; 61] -59[-172; 53] 11-101;123]
IMD5 (v.IMDT) -129 [-248;-9] * -98 [-204; 9] -13[-107; 81]
Labelling Present 30 [-97;158] 6[-101;112] 32 [-46;-111]
Kcals Purchased - - -0.74 [-0.65; -0.831*
Num. obs. 2446 2446 2440
N Clusters 289 289 289

'Note: Models include age, gender, ethnicity, SEP, outlet type, LSOA IMD value, local authority, and kcal labelling presence as exposure variables. Models examining kcal estimates
included total kcals purchased to control for meal kcal content. Day of the week (weekend vs. weekday) and time of day (midday or evening) were additional covariates in these models

Table legend: Reference categories (females, white, high SEP, Evening meal, Weekday, Cafes, IMD1 and labelling absent). IMD=Indices of Multiple Deprivation,
SEP=Social economic position. IMD1 represents the most deprived areas of the UK and IMD5 represents the least deprived areas. In relation to kcal estimates,
positive values represent an overestimation and negative values represent an underestimation of kcal content
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and covariates, age (younger adults consumed more) and
gender (males consumed more), were significant predic-
tors of consumption. Compared to the reference category
of cafes, fast food venues, pubs, and restaurants were all
associated with increased consumption. There was no
association with IMD (Table 4). The model consisting of
only demographic information and covariates is reported
in the supplementary materials.

Participant kcal estimates

Participants underestimated the number of kcals in their
purchased meal by on average of 253 kcals (SD=644
kcals). For the model consisting of demographic infor-
mation, outlet characteristics and covariates, kcals
purchased (greater underestimation for higher kcal pur-
chases), gender (greater underestimation for males) and
SEP (Low SEP had greater underestimation) were signifi-
cant predictors of kcal estimates (Table 4). Compared to
the reference category of cafes, there was a significant
underestimation of kcals in both fast-food outlets and
restaurants.

Noticing and use of kcal labelling

Analyses of noticing and using kcal labelling reported in
customer intercept surveys were limited to participants
who were recruited from outlets with the presence of kcal
labelling. This was determined based on the kcal label-
ling assessment sampling and if a sampled outlet from
a multi-outlet business provided kcal labelling, it was
assumed this was the case for other outlets of that busi-
ness (N outlets with presence of kcal labelling=154/330,
N participants=1540). Overall, N=324 (21%) partici-
pants reported noticing kcal labels. For the demographic
and outlet model, the only significant predictors were
gender (women noticed labelling more than males), and
the outlet being a pub (v. cafe). Full results are presented
in supplementary materials.

Of the 324 participants who reported noticing kcal
labels, 65 (20%) reported using kcal labels to make pur-
chase decisions. This means that of n=1540 potentially
exposed to kcal labelling, only 4% reported it made an
impact on their purchasing decision. The majority of
these (>95%) reported they ordered a lower number of
kcals as a result of labelling.

Discussion

Summary of main findings

This study examined kcal labelling practices, cus-
tomer purchasing behaviour and levels of noticing and
using kcal labelling in the OHFS during 2021, after the
announcement of, but prior to the kcal labelling policy
coming into force in England. It was found that a minority
of sampled businesses provided any form of kcal labelling
(21% of 117 largely unique business outlets) at this time,
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and when present, labelling was never fully reflective of
all best practice recommendations for kcal labelling in
the OHEFS. The mean energy content of purchases per
customer (1013 kcal) and energy consumed (915 kcals)
were both high compared to UK public health recom-
mendations of 600 kcals per meal [40] (69% of purchases
exceeded 600kcals). Customers tended to underestimate
the energy content of their purchases by an average of
253 kceals. In outlets that did provide kcal labelling, cus-
tomer’s reported noticing (21%) and use amongst those
noticing (20%) kcal labelling was low meaning that only
4% of those potentially exposed to kcal labelling reported
that it impacted their purchasing decision.

Relationship to previous knowledge and implications

The energy content of purchased and consumed meals is
broadly consistent with previous research indicating that
food purchased in the OHES is high in kcals and likely to
be contributing to population level energy overconsump-
tion [4, 5]. In a 2018 study [13], 17% of sampled busi-
nesses in England provided any form of kcal labelling,
compared to 21% in the present study, indicating simi-
lar results and that there was not a substantial improve-
ment in kcal labelling practices in the OHES since the
2018 assessment [13]. However, it should be noted that
these studies examined different samples of major OHES
chains and therefore are not directly comparable. Manda-
tory kcal labelling in the OHES could lead to reductions
in kcal consumption in two ways; by influencing individ-
uals’ choices [9] and through menu reformulation [41].
Future research examining whether mandatory imple-
mentation of kcal labelling changes consumer behaviour
(e.g., utilising purchase data) or reformulation (e.g., utilis-
ing product nutrition information) will be informative.
Increased levels of implementation, as well as ensuring
this is done according to recommendations to maximise
the likelihood of customers noticing it, as a result of
mandatory kcal labelling policy, could help mitigate the
extent to which the OHFS contributes to overconsump-
tion. Wider implementation, more consistent, and prom-
inent labelling may increase customers noticing, and in
turn use of kcal labelling, potentially leading to a greater
awareness of kcal content of meals and the selection of
lower kcal menu options. Participant’s potential lack of
understanding kcal labelling may be a barrier to using
in-store kcal labelling. Previous research conducted in
the US found that only 64—73% of the public were able to
accurately report daily kcal needs [42]. Due to this, public
education campaigns may be required, focusing on kcal
requirements to aid understanding or additional labelling
formats that define foods as “low’”, “moderate” or “high”
kcal. However, research conducted in the UK examin-
ing supermarket food labels found that understanding
was relatively high with up to 87.5% of respondents able
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to identify the healthiest product [43]. Therefore, future
research is needed to examine the full extent of people’s
understanding of kcal labelling in the UK OHFS and
whether education campaigns or additional support is
needed to promote greater use of kcal labels.

Furthermore, similar to the effect of front-of-pack-
age product nutritional labels [44, 45], mandatory kcal
labelling policy may lead to reformulation resulting in a
potential reduction in kcal content of menu items [17].
Studies have found a reduction in kcal content of pre-
pared supermarket food following the implementation
of kcal labels, suggesting that menu reformulation (as
opposed to consumer choice) could lead to overall reduc-
tions in kcal intake [41]. It is possible that the implemen-
tation of kcal labelling could result in a similar reduction
in kcal content of existing menu items and potentially
increased availability of lower kcal menu options for con-
sumers [46].

Companies may sometimes align their business prac-
tices with upcoming regulations ahead of their imple-
mentation [47], however this did not appear to be the
case in the current study. This may be due to barriers
identified by companies such as time constraints [48].
Furthermore, prior to the announcement of the kcal
labelling policy companies reported that implementing
keal labelling was of low priority [48]. Additionally, due
to the time-period examined in this study (3 months fol-
lowing the policy announcement and 8 months prior to
the implementation date), many companies may have
been in the process of preparing to implement in-store
kcal labelling.

Previous research has indicated sociodemographic
variations in purchasing and consumption behaviour in
the OHES and this was also observed in the present study.
As previously noted, males purchased and consumed
meals with a higher energy content than females [18,
19]. In the present study, there was a significant differ-
ence in the amount of energy purchased and consumed
based on age. This finding corresponds with data from
the UK, Netherlands and Ireland indicating that young
adults (16-25 years old) purchase and consume higher
kcals in the OHFS compared to older age groups [20-22].
In the present study there was no significant difference
in the amount of energy purchased or consumed based
on SEP or ethnicity. Little research has directly examined
purchasing and consumption variations in the OHEFS
based on ethnicity, however, a US study reported that
being from a Hispanic background and lower SEP related
to eating more meals away from home, as opposed to
being white or from a higher SEP background [49]. Due
to the nature of this study, SEP was characterised based
on the participant’s highest education as opposed to
other more sensitive methods such as household income.
However, it may be the case that SEP measures relating
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to household income or wealth would be associated with
the energy content of purchases. Energy-dense foods are
often cheaper to produce, and this may result in an asso-
ciation with income level. A review found that foods of
lower nutritional value generally cost less per kcal and
were more frequently selected by groups from lower SEP
[50]. Related to this, it was found that there were fewer
kcals purchased from outlets in the least (IMD5) versus
most deprived areas (IMD1). Previous studies have found
a higher prevalence of OHFS outlets in more deprived
areas [51], potentially creating greater businesses com-
petition which results in decreased price, larger portion
sizes and/or lower quality ingredients.

Consistent with previous studies, participants in the
present research tended to underestimate the energy
content of meals purchased in the OHFS [52, 5]. Previous
research has shown greater underestimation of energy
content for higher kcal meals [7] and this was observed
in the present study. Greater underestimation may have
been caused by the energy density and/or portion size
of meals higher in energy, as previous research indi-
cates that larger portion sizes tend to be prone to greater
underestimation than smaller portion sizes of food [53].
People with lower SEP also showed greater underestima-
tion of energy content of purchased meals. This may be
due to variations in education level and knowledge of the
energy content of food items as research has indicated
that US adults with higher income and education levels
are more likely to accurately estimate typical daily kcal
needs [54].

Multiple studies have examined customers’ levels of
noticing and use of kcal labelling, and variations in these
based on demographic factors. Here, 21% of participants
reported noticing kcal labels and only 20% of those who
noticed them reported using them when making their
purchases (4% across total sample). This is a relatively
low figure compared to figures from the US (60% noticed
keal labelling and 16% reported using kcal labelling) [29]
and Canada (35% noticed kcal labelling and 17% reported
being influenced by it) [10]. However, it should be noted
that these figures for the US and Canada were taken post-
implementation of mandatory kcal labelling, and levels of
labelling awareness may increase in England post-imple-
mentation of mandatory kcal labelling. Research has
found higher reported noticing of kcal labelling after the
implementation of mandatory kcal labelling compared
with voluntary policies [10]. The present findings sug-
gest that kcal labelling has not been widely implemented
or prominently presented, likely contributing to the low
levels of awareness and use of kcal labelling in England.
Although the implementation of mandatory kcal labelling
does not equate to use, increased availability, consistency
and prominence of labelling, that often accompanies the
implementation of mandatory labelling policy, may lead
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to increased noticing and use. Implementation of the
mandatory keal labelling policy in April 2022 may lead to
an increase in awareness, use and knowledge of kcal con-
tent in OHFS meals, however future research is required
to determine the effects of mandatory kcal labelling in
the UK OHFS on consumer behaviour and wider pub-
lic health. Given the relatively low levels of noticing and
use of kcal labelling in businesses providing labelling in
the present study, it is recommended that future imple-
mentations of similar policies ensure that labelling is pre-
sented clearly and prominently (e.g., similar size as price
or name of menu items) to maximise noticing and use.
Future research examining whether variations in the pre-
sentation of kcal labelling such as colour, text size or use
of traffic light labels [55] could help improve participants
noticing, use and understanding of kcal labels may help
inform policy and best practice recommendations for
kcal labelling in the OHES.

Strengths and weaknesses

This is the first study to our knowledge that has examined
real-world OHFS purchasing, consumption and notic-
ing of kcal labelling in England. The study recruited a
large number of participants and food outlets from local
authorities sampled from each economic deprivation
level in England.

A limitation of the study is the amount of missing data
due to nutritional information not being made available
by some OHEFS outlets (25% of sampled outlets did not
have kcal information available). It is not clear whether
the results examining energy content of customer pur-
chases and consumption data would differ if these outlets
were included in the analyses. For example, outlets with
higher kcal items may be more reluctant to publish nutri-
tional content. Furthermore, although this study included
outlets from a range of deprivation levels and various
parts of England (South, North and Midlands and Lon-
don areas) it can not be assumed that the data collected
is representative of all areas of England. A further limita-
tion is that at the participant level this study only mea-
sured education level to define SEP. Although this study
also measured area-level SEP and this in part accounts
for local area wealth [56], it would be informative for
future research to measure participant-level income as
this may relate to kcal labelling usage.

Two factors could lead to inaccuracies and potential
underestimations in the data presented for kcals pur-
chased and consumed: (1) inaccuracies in customer
reporting and (2) inaccuracies in nutritional information
from food outlets. Therefore, a limitation of this study is
the reliance on self-reporting of food purchases and the
amount consumed. Objectively measured kcal content,
such as using laboratory measurements to weigh leftovers
and analyse kcal content, would have been preferable but
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was not feasible in this study. However, to mitigate the
potential for inaccurate reporting, food purchases were
recorded shortly after consumption and where possible
customer receipts were used to verify purchases. Previ-
ous research has also indicated that commercially pro-
vided nutritional information is, on the whole, accurate
but may underestimate the kcal content of some food
items [57, 58]. As a result, the findings presented here are
likely to be an underestimation rather than an overesti-
mation of purchasing and consumption behaviour in the
OHES.

There are a wide range of outlets in scope of the new
mandatory kcal labelling policy in England some of
which we were unable to include for our customer inter-
cept surveys, such as hotels, attractions (e.g., cinemas)
and food delivery outlets. As a result, this study is unable
to provide a full representation of consumer behaviour
across all aspects of the OHES subject to kcal labelling
policy in England. A final limitation is that for a small
percentage of participants aged 16—18 years old, some
may have been studying and shortly achieving a higher
educational qualification, but our classification for higher
SEP (highest education qualification achieved: A-levels
or equivalent) would result in them being categorised as
lower SEP.

Conclusions and future research

The number of OHES outlets providing kcal labelling
around 6 months prior to the Kcal Labelling (Out of
Home Sector) (England) Regulations 2021 coming into
force was low. When labelling was provided it was done
so inconsistently, lacking prominence and clarity. Cus-
tomer noticing and use of labelling was low. The average
number of kcals purchased and consumed in the OHFS
was substantially more than recommended by public
health guidelines. Furthermore, customers often under-
estimated the energy content of their purchases. Future
research should assess whether kcal labelling reduces the
number of kcals purchased and the level of noticing and
use of kcal labelling in the OHFS to examine the impact
of the 2022 kcal labelling policy in England.
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