(ﬁ( Cochrane
/o Library

Cochrane Database of Systematic Reviews

Calorie (energy) labelling for changing selection and consumption

of food or alcohol (Review)

Clarke N, Pechey E, Shemilt I, Pilling M, Roberts NW, Marteau TM, Jebb SA, Hollands GJ

Clarke N, Pechey E, Shemilt I, Pilling M, Roberts NW, Marteau TM, Jebb SA, Hollands GJ.
Calorie (energy) labelling for changing selection and consumption of food or alcohol.
Cochrane Database of Systematic Reviews 2025, Issue 1. Art. No.: CD014845.

DOI: 10.1002/14651858.CD014845.pub2.

www.cochranelibrary.com

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) Wl LEY
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://doi.org/10.1002%2F14651858.CD014845.pub2
https://www.cochranelibrary.com

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

TABLE OF CONTENTS

ABSTRACT ittt ettt ettt st e et e e tt e st e s bt e e bt e s bt e s st e esste s ste e st e e st e e aee e st e e st e e at e e st e e A b e e e ab e e et e e e st e e e Rbe e e Rt e e eateenabe e e be e e beesbeeebaeenreens 1
PLAIN LANGUAGE SUMMARY  ..eiiitiieeteetesieertesteettestestestesseessesaeesueesseessesasesatesseensesssesssessesssesssesseensesssesssesseensessesnsenseensesssesnsensesnsesssesnns 2
SUMMARY OF FINDINGS  eeeiteeteieeteetestesteete st e st e stestesstesteesaesatesuaessesssesssesstessesnsesssesssensesnsesnsesssessesnsesnsesssesseensesssesssensesnsesnsesssenseensesses 4
BACKGROUND ..ottt ettt ettt e s et st et e e s bt e saba e st e e s ba e s s e e e baesasee s st e e st e s st e s sae e ste e ste s st eesabe e abe e st aessbeennbeesnbeensseessseenaseennses 8
FIBUIE L. ittt ettt ettt ettt ettt b e a e e et e et b e e s e et e b et s et e bt e e Rt s e mt s e Rt s e et h et R e e e st e e s e e en et et ne e renene 9
OBUECTIVES ettt ettt et sttt esteste st e s bt et e st e s st e st e esse s et e saaesbeense s st esseenbaeasesatesseesaenseessasstensaeaseeatense e sesaseeatenseensesasesnsensaensesnsesssensannne 10
METHODS ettt ettt st e et e et e e s bt e e bt e e bt e s ut e e st e e sbb e s st e e st e e sab e e st e e aseesaseesaba e sseesabeeeabaeeaseesase e e b aeeabee s baeebeeebee s baeesaeensaens 10
RESULTS ettt ettt et st s sttt e et st e sae e s bt s b e s st e sae e s s e sas e s st esse e s esasesatesseeasesaseenteseensesaseene e seeasesaseeate s e easesateeste s aeasesatesneensesasesnsenseensenasesnnes 18
FIGUIE 2. ettt s be s b s b s b s e e b s bt et e et e d e R e e R s et et et et e b et e b et et et e b et et et et et e b enbente 19
FIBUIE B ettt et s e b s b s b e b s bt s b s b e e b e b e e b e e bt e bt e Rt e Rt e Rt e Rt e Rt e Rt e a et e Rt e Rt e Rt e Rt e R e e Rt e Rt e et e Rt e Rt et et et et et et et et et e betentetetante 24
FIBUI 4. ettt ettt ettt ettt b e e et s et b et s e et R et st e bt e e AR e Rt b e Rt R e e R e e Rt se e s et et ne e nenene 25
FIGUIE 5. ettt s b e s b e bbbt s bt e Rt R ettt e s b et e b et et et e b e b et et et et e b esbenne 26
FIGUIE B. ettt ettt ettt et s bbb s b e b e b s b s b e s b e e b e e b e e b e e b e e bt e he e bt e b e e bt e bt e Rt e a e e Rt e Rt e Rt e et e Rt e Rt e et e Rt e et et e Rt et et et et et et et et et et e tetebentente 28
DISCUSSION  eeeeeteetesieecte et sttt et e sueeste e st e b esaeesae s sesabesatessesasessbesseessaseseensesseesseeaseensesseeaseeasesssessaestensesasesaaeastensesnsessaenseensesnsessassesnsens 31
AUTHORS' CONCLUSIONS  ceieteiteieetestesie et s te st e stestesstesueesse st e saaesteessesssasatessaessesssesasensesssesssenseensasnsesssenseesesasesssensesnsesssessaensesssessenns 34
ACKNOWLEDGEMENTS ettt sttt ettt s et e st e st e e st e st e e s b e e sabe e s ba e e s e e e s st e s st eesste e sbessbe s st e ensbessabeeasseessseeasbaesnseesasaenssaeansaens 35
REFERENGCES ..ottt ettt et e sttt st e st e sae e bt st e sme e s bt e b e s s esmeesse e st easesneesseeasesabesseessaeaseeasesneessas st ensesaeessasasesasenseesesnsesnnenseenses 36
CHARACTERISTICS OF STUDIES  .eeeeteiteetestesteeteete st ettt estesteeste st esutestessbessaesseessasssesssessaensesssesssessesnsesssesstensasssesnsenseessesnsesssensesssesssesnes 50
RISK OF BIAS ettt ettt ettt st s bt e st e st e e st e e st e e s bt e s b e e e s beesabeesaseee s e e sabeesasaeensaesaseesaseeensaeesseesneeeasaeensaesastessaeenseesneessaassnens 82
DATA AND ANALYSES oottt et ste st e st s st s it e saeesbe s e e st e sue e besasesase st e sesasesat e st e sesasesnsenseessesasesntesseessesaseenteseeasesasesnnessesssesnsesneensasas 84
Analysis 1.1. Comparison 1: Food including non-alcoholic drinks, Outcome 1: Food selection/purchasing (kcal) .....c.coceveuenenee. 88
Analysis 1.2. Comparison 1: Food including non-alcoholic drinks, Outcome 2: Subgroup analysis: food selection/purchasing by 89
SEEEING (KCAL)  evetetiteiet ettt ettt ettt b e e b ettt e bt e b st e st e st s b e st e b et et ea b e s et e b e e e s et e st b ea e eb et e b e st e b ea b e b e st ebeaene b e st beneebens
Analysis 1.3. Comparison 1: Food including non-alcoholic drinks, Outcome 3: Subgroup analysis: food selection/purchasing by 90
[ADEL EYPE (KAL) oottt ettt ettt e st e s et e s e b e s e s e s e et e s e e s e st eseseesastesenses et e s e s ese et e s e eae st et ene et ansesentenans
Analysis 1.4. Comparison 1: Food including non-alcoholic drinks, Outcome 4: Subgroup analysis: food selection/purchasing by 91
SOCIOECONOMIC SEALUS (KCAL)  cuviviiititiectetctet ettt ettt ettt ettt et et et et e b e b e be b e b e b e b e be b e baebabenbansenbebeesenbebebenbenseesensenss
Analysis 1.5. Comparison 1: Food including non-alcoholic drinks, Outcome 5: Additional exploratory subgroup analysis: food 92
selection/purchasing by placement Of LADELS ....cuouiiiirieie ettt ettt sttt
Analysis 1.6. Comparison 1: Food including non-alcoholic drinks, Outcome 6: Sensitivity analysis: food selection/purchasing 93
DY LOW FISK OF DIAS (KCAL)  veverveeiereieieiriieesteist ettt te et ste sttt ese b e et e e e s e e s besessaseesassesessesessesassasensasessessesessesensesensasessesessaneasenees
Analysis 1.7. Comparison 1: Food including non-alcoholic drinks, Outcome 7: Sensitivity analysis: food selection/purchasing 94
excluding Reynolds 2022, Vasiljevic 2018, VaSilJeViC 2019  .....ccuciveireiirerieietrientetenteieste et este st be st st et et e e sse e sbeesbesessesesenenne
Analysis 1.8. Comparison 1: Food including non-alcoholic drinks, Outcome 8: Food consumption (kcal) .....ccccevvereeniecnnencnn 94
Analysis 1.9. Comparison 1: Food including non-alcoholic drinks, Outcome 9: Subgroup analysis: food consumption by setting 95
(KCAL)  tvevrerrerresrestestestestest e st e s es s e st e be b esbe s b e b e b e s e b asbasbasbaesassa s assasbasbassasseebaebaebasbaebasbaesasbaebaebasbaebeeseebeeseebeebeesaeraeseeseesaessersesaersersersersersernens
Analysis 1.10. Comparison 1: Food including non-alcoholic drinks, Outcome 10: Subgroup analysis: food consumption by label 96
TYPE (KCAL)  woreeeietieieeetetete ettt ettt ettt e et e et e b et et e b e b e s et e s e b e s e e b asa et asaesessesessesasbesaeteseesese et ere et essebensebe st e s et ereebeseeteseebereebensetetene
Analysis 1.11. Comparison 1: Food including non-alcoholic drinks, Outcome 11: Subgroup analysis: food consumption by 97
SOCIORCONOMIC SEALUS (KCAL)  wioveetieiiieieeeete ettt ettt ettt et ete et eete e veetbeebe et e easeesbesbeebseaseessesssenbeesseessebsenseersasssessenseensesssenseens
Analysis 1.12. Comparison 1: Food including non-alcoholic drinks, Outcome 12: Sensitivity analysis: food consumption by low 98
FISK OF DIAS (KCAL)  veveoveeirieieieerietee ettt ettt ettt ettt ettt e e s b e e e b e s e e s esses e st et assesesesesseseesaseesensesansesersesesaseasessesessesassesensesersasensanes
Analysis 2.1. Comparison 2: Alcoholic drinks, Outcome 1: Alcohol selection/purchasing of energy (kcal) .....cccceveeevevveeccnnirienne 98
Analysis 2.2. Comparison 2: Alcoholic drinks, Outcome 2: Alcohol selection/purchasing of alcohol (Units) .......cccoceveveceneeniencne 99
ADDITIONAL TABLES ..ottt ettt et sttt et e st st e s ut e b e st e sat e bt e s e s et e sstebe e b e s st e smeesbeeasesaseeaeesbeeasesasesneesseaasesasesneensesasesnsesneessensesnsens 100
APPENDICES .ottt sttt et s it st este et e st e sutesbesaesatesseebesasesssesseenbasasesatensaensesaseaseenbeenaesasesseesaensesatesstenseeasesatensaensesasesssenseensesasesasn 103
HISTORY ettt s bt e e s bt e st e e e bt e s bt e e b e e e sb e e s e bt e sas e e s s aesasee s s e eessaesaseesaseeesseesabee s st eessae e seesasbeessee e sae s sbasnsaeenseessssasnsaensen 115
CONTRIBUTIONS OF AUTHORS  ..oceeeteeteteete sttt ste st et et e satesates st e s e s st e ssaebe e s e sasesateseeasesasesneessesasesasesseensesnsesasesseensessesnsesneessesssesnnens 115
DECLARATIONS OF INTEREST  coonetettiiteeitententtestestestesteestestesseesteesaesusessaesseessesssesssensesssesssesseessesnsesssesssensesssesssesseensesssesssesaessesssessseseensens 115
SOURCES OF SUPPORT ..ottt ste et e st e site e ste e sabe e st e esbeessbaesasaesssaesssaesaseesasaessseesaseesssaeessaesaseesasaeesseesaseesasaesnsaesnsaessaessaessens 116
DIFFERENCES BETWEEN PROTOCOL AND REVIEW  ....eetiiiiiiiicitesitesit st stt s te s st esae e s te e s be e svaasaaesbaassbaassbaesssassssaesssasessessssaessssennsen 116
INDEX TERMS ettt ettt ettt st e et e e bt e s bt e e bt e s bt e s bt e e bt e e bt e s st e e st e e bb e e ab e e ab e e ba e e e a b e e st e e e ab e e embeeaabeesabeeeabeeeabeesabeeensaeenseess 116
Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) i

Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews
[Intervention Review]

Calorie (energy) labelling for changing selection and consumption of
food or alcohol

Natasha Clarkel.2, Emily Pecheyl, lan Shemilt3, Mark Pillingl, Nia W Roberts4, Theresa M Marteaul, Susan A Jebb5, Gareth J Hollands1,3

1Behaviour and Health Research Unit, Department of Public Health and Primary Care, University of Cambridge, Cambridge, UK.
2School of Sciences, Bath Spa University, Bath, UK. 3EPPI Centre, UCL Social Research Institute, University College London, London, UK.
4Bodleian Health Care Libraries, University of Oxford, Oxford, UK. SNuffield Department of Primary Care Health Sciences, University of
Oxford, Oxford, UK

Contact: Gareth J Hollands, gareth.hollands@ucl.ac.uk.

Editorial group: Cochrane Central Editorial Service.
Publication status and date: New, published in Issue 1, 2025.

Citation: Clarke N, Pechey E, Shemilt I, Pilling M, Roberts NW, Marteau TM, Jebb SA, Hollands GJ. Calorie (energy) labelling for changing
selection and consumption of food or alcohol. Cochrane Database of Systematic Reviews 2025, Issue 1. Art. No.: CD014845. DOI:
10.1002/14651858.CD014845.pub2.

Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT

Background

Overconsumption of food and consumption of any amount of alcohol increases the risk of non-communicable diseases. Calorie (energy)
labelling is advocated as a means to reduce energy intake from food and alcoholic drinks. However, there is continued uncertainty about
these potential impacts, with a 2018 Cochrane review identifying only a small body of low-certainty evidence. This review updates and
extends the 2018 Cochrane review to provide a timely reassessment of evidence for the effects of calorie labelling on people's selection
and consumption of food or alcoholic drinks.

Objectives

- To estimate the effect of calorie labelling for food (including non-alcoholic drinks) and alcoholic drinks on selection (with or without
purchasing) and consumption.

-To assess possible modifiers - label type, setting, and socioeconomic status - of the effect of calorie labelling on selection (with or without
purchasing) and consumption of food and alcohol.

Search methods

We searched CENTRAL, MEDLINE, Embase, PsycINFO, five other published or grey literature databases, trial registries, and key websites,
followed by backwards and forwards citation searches. Using a semi-automated workflow, we searched for and selected records and
corresponding reports of eligible studies, with these searches current to 2 August 2021. Updated searches were conducted in September
2023 but their results are not fully integrated into this version of the review.

Selection criteria

Eligible studies were randomised controlled trials (RCTs) or quasi-RCTs with between-subjects (parallel group) or within-subjects (cross-
over) designs, interrupted time series studies, or controlled before-after studies comparing calorie labelling with no calorie labelling,
applied to food (including non-alcoholic drinks) or alcoholic drinks. Eligible studies also needed to objectively measure participants'
selection (with or without purchasing) or consumption, in real-world, naturalistic laboratory, or laboratory settings.

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 1
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Data collection and analysis

Two review authors independently selected studies for inclusion and extracted study data. We applied the Cochrane RoB 2 tool and
ROBINS-I to assess risk of bias in included studies. Where possible, we used (random-effects) meta-analyses to estimate summary effect
sizes as standardised mean differences (SMDs) with 95% confidence intervals (Cls), and subgroup analyses to investigate potential effect
modifiers, including study, intervention, and participant characteristics. We synthesised data from other studies in a narrative summary.
We rated the certainty of evidence using GRADE.

Main results

We included 25 studies (23 food, 2 alcohol and food), comprising 18 RCTs, one quasi-RCT, two interrupted time series studies, and four
controlled before-after studies. Most studies were conducted in real-world field settings (16/25, with 13 of these in restaurants or cafeterias
and three in supermarkets); six studies were conducted in naturalistic laboratories that attempted to mimic a real-world setting; and
three studies were conducted in laboratory settings. Most studies assessed the impact of calorie labelling on menus or menu boards
(18/25); six studies assessed the impact of calorie labelling directly on, or placed adjacent to, products or their packaging; and one study
assessed labels on both menus and on product packaging. The most frequently assessed labelling type was simple calorie labelling (20/25),
with other studies assessing calorie labelling with information about at least one other nutrient, or calories with physical activity calorie
equivalent (PACE) labelling (or both). Twenty-four studies were conducted in high-income countries, with 15in the USA, sixin the UK, onein
Ireland, one in France, and one in Canada. Most studies (18/25) were conducted in high socioeconomic status populations, while six studies
included both low and high socioeconomic groups, and one study included only participants from low socioeconomic groups. Twenty-four
studies included a measure of selection of food (with or without purchasing), most of which measured selection with purchasing (17/24),
and eight studies included a measure of consumption of food.

Calorie labelling of food led to a small reduction in energy selected (SMD -0.06, 95% Cl -0.08 to -0.03; 16 randomised studies, 19
comparisons, 9850 participants; high-certainty evidence), with near-identical effects when including only studies at low risk of bias, and
when including only studies of selection with purchasing. There may be a larger reduction in consumption (SMD -0.19, 95% CI —0.33 to
-0.05; 8 randomised studies, 10 comparisons, 2134 participants; low-certainty evidence). These effect sizes suggest that, for an average
meal of 600 kcal, adults exposed to calorie labelling would select 11 kcal less (equivalent to a 1.8% reduction), and consume 35 kcal less
(equivalent to a 5.9% reduction). The direction of effect observed in the six non-randomised studies was broadly consistent with that
observed in the 16 randomised studies.

Only two studies focused on alcoholic drinks, and these studies also included a measure of selection of food (including non-alcoholic
drinks). Their results were inconclusive, with inconsistent effects and wide 95% Cls encompassing both harm and benefit, and the evidence
was of very low certainty.

Authors' conclusions

Current evidence suggests that calorie labelling of food (including non-alcoholic drinks) on menus, products, and packaging leads to
small reductions in energy selected and purchased, with potentially meaningful impacts on population health when applied at scale.
The evidence assessing the impact of calorie labelling of food on consumption suggests a similar effect to that observed for selection
and purchasing, although there is less evidence and it is of lower certainty. There is insufficient evidence to estimate the effect of calorie
labelling of alcoholic drinks, and more high-quality studies are needed. Further research is needed to assess potential moderators of the
intervention effect observed for food, particularly socioeconomic status. Wider potential effects of implementation that are not assessed
by this review also merit further examination, including systemic impacts of calorie labelling on industry actions, and potential individual
harms and benefits.

PLAIN LANGUAGE SUMMARY

Can calorie (energy) labelling change people's selection and consumption of food or alcohol?
Key messages

- Current evidence suggests that calorie (energy) labelling on menus, and on or next to products, leads to reductions in calories selected
and bought from food and non-alcoholic drinks. The evidence for consumption (eating) suggests a similar effect, but there is less evidence
and it is of lower quality.

- There is insufficient evidence to estimate the effect of calorie labelling for alcoholic drinks.

- Calorie labelling of food could lead to potentially meaningful impacts on population health when applied at scale, but we need more
high-quality studies for consumption and for alcohol products.

Why put calorie labels on products?

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 2
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Overconsumption of food and consumption of any alcohol products are important causes of poor health. Labelling menus and the
packaging of products to show how much energy they contain ('calories', which is measured in kilocalories), may reduce the amount that
people buy and consume, and help them choose healthier options.

What did we want to find out?

We investigated whether adding calorie labelling to food (including non-alcoholic drinks) and alcoholic drinks changes people's selection
and consumption of those products.

What did we do?

We searched for studies comparing the effects of labelling products versus not labelling products on the selection and consumption of food
and drinks in people of any age. We compared and summarised the results, and rated our confidence in the evidence, based on factors
such as study methods and sizes.

What did we find?

We found 25 studies, all of which were conducted in high-income countries. Twenty-three studies involved food, while two studies involved
food and alcohol products. Most of these studies were conducted in real-world settings such as restaurants or supermarkets.

Main results

We found that adding calorie labelling to food reduced the amount of calories selected by a small amount (16 studies, 9850 people). For
example, if there was no labelling, people would select a meal that had 600 kilocalories but, when there was labelling, they would select
a meal that had 589 kilocalories (11 kilocalories fewer).

Calorie labelling on food may reduce energy consumed (8 studies, 2134 people). For example, if there was no labelling, people would eat
a meal that had 600 kilocalories but, when there was labelling, they would eat a meal that had 565 kilocalories (35 kilocalories fewer).

There was insufficient evidence to assess the effects of calorie labelling on alcohol products (selection of calories: 2 studies, 5756 people;
selection of alcohol: 1 study, 205 people).

What are the limitations of the evidence?

We are confidentin the results concerning calorie labelling on selection and purchasing of food (including non-alcoholic drinks). In contrast,
we have little confidence in the results concerning calorie labelling on consumption of food (including non-alcoholic drinks) because most
studies were conducted in laboratory settings for short periods and not all the studies provided enough information about how they were
conducted. We are not confident in our estimates of the effects of calorie labelling on alcohol products because there were not enough
studies.

How up to date is this evidence?

This review is up to date to 2 August 2021.

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Calorie (energy) labelling for selection and consumption of food and non-alcoholic drinks

Calorie (energy) labelling for selection and consumption of food and non-alcoholic drinks

Population: adults?

Settings: real-world (restaurant, store), naturalistic laboratory, and laboratory settingsb

Intervention: calorie (energy) labelling

Comparator: no calorie (energy) labelling

Outcomes Estimated absolute effects* (95% Cl) Relative effect**  No. of partici- Certainty of Comments
(95% Cl) pants the evidence

Without calo-  With calorie la- (no. of studies/  (GRADE)

rie labelling belling comparisons)
Selection of energy Mean energy Mean energy select- Mean selection 9850 Tl Calorie labels decrease the amount of
from food and non-al- selected for an ed for an average with calorie la- Highc energy selected from food.
coholic drinks withor ~ average meal meal would be 11 belling was 0.06 (16 RCTs; 19
without purchasing would be 600 kcal or 1.8% less with  standard devia- comparisons) Our extrapolation of this summary ef-
(kcal) (standard devi-  calorie labelling (15 tions lower (0.08 fect (SMD) of -0.06 suggests that, if calo-

ation 185) kcal  kcal less to 6 kcal lower to 0.03 low- rie labelling was implemented for an as-
With exposure to inter- less; 2.5% less to 1% er) sumed average meal of 600 (standard
vention of between <1 less) deviation 185) kcal, adults would select
day and multiple weeks 11 kcal less (15 kcal less to 6 kcal less),
(2-13 weeks) reducing energy purchased by 1.8%

(2.5% less to 1% less).

Consumption of ener- Mean ener- Mean energy con- Mean consump- 2134 OHOO Calorie labels may decrease the amount
gy from food and non- gy consumed sumed for an aver- tion with calo- Lowd of energy consumed from food.
alcoholic drinks with foranaverage  age meal would be rie labellingwas (8 RCTs; 10

or without purchasing
(kcal)

With exposure to inter-
vention of <1 day

meal would be
600 (standard

deviation 185)
kcal

35 kcal or 5.9% less
with calorie labelling
(61 kcal less to 9 kcal
less; 10.2% less to
1.5% less)

0.19 standard
deviations low-
er (0.33 lower to
0.05 lower)

comparisons)

Our extrapolation of this summary ef-
fect (SMD) of -0.19 suggests that, if calo-
rie labelling was implemented for an
assumed average meal of 600 calories
(standard deviation 185 kcal), adults
would consume 35 kcal less (61 kcal

less to 9 kcal less), reducing energy con-

sumed by 5.9% (10.2% less to 1.5% less).

Additional evidence from NRSI included in the review but not quantitatively synthesised in meta-analyses
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Selection of energy Evidence from the 6 NRSI was broadly consistent with the di- 6 studies (2ITS, @ooo —
from food and non-al- rection of effect observed in randomised studies: 5/6 studies 4 CBA) Very lowf

coholic drinks with or observed a numeric decrease in energy purchased, with a nu-

without purchasing meric increase in energy purchased in 1 studye

(kcal)

With exposure to inter-
vention of between 2
weeks to 5 years

* The estimated absolute effect in the intervention group is based on an assumed value for the comparison group and the relative effect of the intervention. Assumed val-
ues are derived from mean and standard deviation values for population energy consumption from food in a representative sample of UK adults from the UK National Diet
and Nutrition Survey Years 9-11 (Public Health England 2020); for selection outcomes it is assumed that all energy selected is consumed. The relative effect is derived from
the primary random-effects meta-analysis for the outcome. See Measures of treatment effect and Effects of interventions for full details.

** Qur interpretation is focused on the estimated absolute effect, but a Cohen's d effect size of <0.2 (i.e. 0.2 standard deviations) is commonly considered a small effect.

CBA: controlled before-after study; Cl: confidence interval; ITS: interrupted time series; NRSI: non-randomised studies of interventions; kcal: kilocalorie (i.e. calorie); RCT:
randomised controlled trial.

GRADE Working Group grades of evidence

High certainty: further research is very unlikely to change our confidence in the estimate of effect.

Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

@ Included studies focused primarily on adults, mostly from the general populations. One study included adults as well as adolescents over the age of 16 years (Harnack 2008);

one study included adults as well as adolescents and children (Petimar 2019).

b Included studies focused on restaurants, stores, laboratories (selection); laboratories only (consumption).
¢ Certainty of evidence was not downgraded for any domain. See Effects of interventions for full details.

d Downgraded two levels: one level for risk of bias (all but one study in the meta-analysis were judged to have significant concerns regarding risk of bias), and by one level
for indirectness (studies were conducted in laboratory settings with short-term exposures not representative of real-world implementation). See Effects of interventions for full
details.

€ We did not assume a meaningful quantitative summary estimate representing this body of six studies, as we considered their estimates to be insufficiently comparable to one
another, and only four of six studies to have reported reasonably comparable outcome data (for mean selection per transaction, which ranged from 73 kcal lower to 18 kcal higher
with calorie labelling). We have not made strong inferences from these studies, but have conducted a narrative synthesis (see Effects of interventions).

fDowngraded two levels (starting at 'low certainty' for NRSIs): one level for risk of bias (all studies were at moderate risk of bias) and one level for imprecision (because we were
unable to generate and assess a meaningful summary effect size estimate with Cls). See Effects of interventions for full details.

Summary of findings 2. Calorie (energy) labelling for selection and consumption of alcoholic drinks

Calorie (energy) labelling for selection and consumption of alcoholic drinks

Population: adults?
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Settings: real-world (restaurant) and naturalistic laboratory (simulated online supermarket) settings

Intervention: calorie (energy) labelling

Comparison: no calorie (energy) labelling

Outcomes Estimated absolute effects* (95%  Relative effect** No. of partici- Certainty of Comments
Cl) (95% ClI) pants the evidence
(no. of stud- (GRADE)
Without calo-  With calorie la- ies/compar-
rie labelling belling isons)
Selection of energy from alcoholic  — — Mean selection with 5756 DOOO Calorie labels may have an ef-
drinks (with or without purchas- calorie Very lowb fect on the amount of energy
ing) (kcal) (2 RCTs; 2 com- selected from alcohol, but the
labelling was 0.05 parisons) direction and size of this ef-
With exposure to intervention of < 1 standard deviations fect are very uncertain.
day lower (0.25 lower to
0.16 higher)
Selection of alcohol from — — Mean selection with 205 Iclcle] Calorie labels may have an ef-
calorie Very low¢ fect on the amount of alcohol
alcoholic drinks (with or without (1RCT; 1 com- selected (in terms of alcohol
purchasing) (units of alcohol) labelling was 0.21 parison) units), but the direction and

With exposure to intervention of < 1

standard deviations
lower (0.49 lower to

size of this effect are very un-
certain.

day 0.06 higher)

Consumption of energy from alco-  — — — — - Not reported
holic drinks (with or without pur-

chasing) (kcal)

Consumption of alcohol from — — — — — Not reported

alcoholic drinks (with or without
purchasing) (units of alcohol)

* We did not extrapolate the estimated absolute effect for alcoholic drinks outcomes, which would have been based on an assumed value for the comparison group and
the relative effect of the intervention. The relative effect is derived from the primary random-effects meta-analysis for the outcome. See Measures of treatment effect and

Effects of interventions for full details.

** Our interpretation of review findings is focused on the estimated absolute effect but a Cohen's d effect size of < 0.2 (i.e. 0.2 standard deviations) is commonly considered

a small effect.

Cl: confidence interval; kcal: kilocalorie (i.e. calorie); RCT: randomised controlled trial

GRADE Working Group grades of evidence
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High certainty: further research is very unlikely to change our confidence in the estimate of effect.

Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

@ Included studies focused on adults from general populations.

b Downgraded three levels: one level for indirectness (exposures to the intervention were short-term, and the intervention would feasibly and likely be implemented at
a substantially larger scale and in a greater variety of real-world settings), one level for inconsistency (with evidence of substantial heterogeneity from tests of statistical
inconsistency and homogeneity), and one level for imprecision (large sample size exceeding the optimal information size, but with wide Cls encompassing both appreciable
benefit and appreciable harm). See Effects of interventions for full details.

¢ Downgraded three levels: one level for indirectness (exposure to the intervention was short-term, and the intervention would feasibly and likely be implemented at a
substantially larger scale and in a variety of real-world settings not reflected in this single study), and two levels for imprecision (a single study with a sample size substantially
lower than the optimal information size and with wide Cls encompassing both appreciable benefit and appreciable harm). See Effects of interventions for full details.
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BACKGROUND

Description of the condition

Poor diets - including overconsumption of saturated fats, free
sugars, and salt - and the consumption of alcohol, contribute
to the global prevalence of obesity and the burden of non-
communicable diseases, such as cardiovascular disease, diabetes,
and many cancers (NCD Countdown 2020; Rehm 2018; Sheron
2016). Worldwide, 2.8 million people are estimated to die annually
asaresult of diseases caused by obesity (World Health Organization
2020), with higher prevalence in the most disadvantaged groups
in high-income countries (Bann 2017; Health Survey for England
2018; NHS Digital 2019). There are also considerable economic
costs associated with obesity (Tremmel 2017). For example, in
the UK, attributable National Health Service (NHS) costs are
expected to reach an estimated 9.7 billion pounds sterling (GBP)
by 2050 (Department of Health and Social Care 2022). However,
changing diet- and alcohol-related behaviours to halt and reverse
rises in these potentially preventable diseases is difficult. While
many people want to engage in behaviours that promote good
health, most find it difficult to implement and maintain them
(Sheeran 2016). This is in part due to physical environments
that can exert considerable influence on routine and habitual
health-related behaviours (Gardner 2022; Hollands 2016). Altering
these environments appears a promising approach to achieving
sustained behaviour change (Das 2012; Marteau 2012), including
interventions that alter the small-scale physical environments in
which health-related behaviours are performed (Hollands 2017).
Calorie labelling (sometimes referred to as energy labelling) and
broader nutritional labelling schemes are two key examples.

Description of the intervention

Nutritional labels provide information about the nutritional
content of a food or drink (e.g. the energy content or amount
of fat, sugars, or salt). The type of information provided varies
across countries; for example, with regard to which nutrients
are presented and the format in which this information is
communicated. The current review focused specifically on one
type of these labels, calorie (or energy) labelling, which is the
most frequent focus of both research and policy implementation
(Crockett 2018; Department of Health and Social Care 2018a;
Department of Health and Social Care 2020; Polden 2023; Robinson
2019; Zlatevska 2018). We considered calorie (or energy) labelling
as it applies to both food products (including non-alcoholic drinks)
and alcohol products. We defined calorie labelling as a label that
explicitly quantified the calorie or energy value of a product, in
kilocalories or other equivalent metric (e.g. kilojoules).

Calorie labelling on food product packaging

Preprepared, often prepackaged, foods form a substantial part
of dietary intake in many parts of the world. These food
products are often complex items, with a mix of ingredients
that make it difficult for consumers to know their nutritional or
energy content. Many countries have implemented mandatory
nutritional labelling in some parts of the food system, including
the UK, the USA, Australia, New Zealand, Canada, Mexico,
Argentina, Brazil, Chile, Colombia, Ecuador, Paraguay, Uruguay,
Israel, Japan, India, China, Hong Kong, South Korea, Malaysia,
Taiwan, Thailand, and Gulf Cooperation Council members
(European Food Information Council 2018). In the European

Union, Food Information Regulations made ingredient and
nutrition declarations mandatory on the back of packaging for
most prepackaged foods from December 2016 (European Union
2011). These regulations stipulated that manufacturers must
provide nutritional information in a consistent format for most
prepackaged foods, including information on energy content as
well as on fat, saturated fat, carbohydrate, total sugars, protein,
and salt (expressed per 100 g or per 100 mL of the food product).
Additionally, manufacturers are able to repeat information in 'the
principal field of vision'; in other words, on the front of the pack
(Food and Drug Administration 2016). This is purely voluntary but,
where provided, only information on energy or energy plus fat,
saturated fats, sugars, and salt can be given, either per 100 g or
100 mL, or per portion, or both. These front-of-pack nutritional
labelling schemes have usually been designed to guide consumer
choice and sometimes include an interpretative component, such
as reference to daily intake guidelines or colour coding to indicate
relative healthiness. These can supplement, but not replace, the
mandatory, back-of-pack nutrition declarations. In the UK, for
example, a voluntary front-of-pack scheme using red, amber, and
green colour coding according to nutrient content is widely used
(European Food Information Council 2018).

Calorie labelling on alcohol product packaging

Alcohol is energy dense (7.1 kcal/g) and the consumption of
alcoholic drinks accounts for a substantial proportion (7.4%) of
the total energy intake of adult drinkers aged 19 to 64 years
in the UK (Public Health England 2020), estimated to be about
60% of the population (Statistica 2019). Most countries do not
require the energy content to be displayed on alcohol products
(World Health Organization 2018). In the European Union, most
alcoholic drinks above 1.2% alcohol by volume are exempt from
mandatory nutrition labelling, but energy declarations can be
made on a voluntary basis. In the US, regulations also stipulate
that nutrition content labelling is not required for alcoholic drinks
(Alcohol and Tobacco Trade and Tax Bureau 2021). Therefore, most
products do not display this information, and drinkers tend to
underestimate the energy content of their drinks (Royal Society for
Public Health 2014). Health advocacy organisations have called for
the inclusion of calorie labelling for alcoholic drinks (Royal Society
for Public Health 2018; World Health Organization 2017), and
England's obesity strategy includes plans to consult on whether to
make companies provide this information (Department of Health
and Social Care 2020). The consultation on this policy that was
announced in July 2020 has yet to take place at the time of writing
in 2024.

Calorie labelling on menus

In addition to labelling packaged foods and drinks, some countries
have introduced labelling on menus. Mandatory calorie labelling
in restaurants was first introduced in the state of New York (USA)
in 2008 (Dumanovsky 2011). In 2016, the US Food and Drug
Administration's (FDA) 'final rule' for all states became effective,
requiring that calorie information be listed on menus and menu
boards in chain restaurants with 20 or more locations, as well
as in all vending machines (Food and Drug Administration 2016).
Similarly, the Healthy Menu Choices Act 2015 came into force in
2017 in Ontario (Canada). Since 2011, some states in Australia have
also implemented a labelling policy, requiring mandatory calorie
labelling on menus in fast-food chains and in vending machines
(Obesity Evidence Hub 2021). In England, out-of-home calorie
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labelling was mandated in April 2022, meaning large businesses
(with more than 250 employees) are required to display calorie
information on their menus, websites, and delivery platforms
(Department of Health and Social Care 2021). In terms of alcohol
calorie labelling on menus, this varies by country, but where calorie
labelling has been implemented, including in the UK, the US, and
Canada, alcoholis typically exempt from needing to display specific
calorie content (e.g. Department of Health and Social Care 2021;
Food and Drug Administration 2014; Government of Ontario 2023).

In the absence of international agreements, there has been, and
continues to be, considerable variation in both the information
provided and the presentation format for calorie and nutritional
labelling. In terms of possible formats for calorie labels specifically,
labels may include numerical information on energy content,
energy as a proportion of daily guidelines, colours (e.g. traffic
light labelling) to indicate a product's content relative to national
guidance, or they may communicate energy in an alternative
format, such as physical activity equivalents.

How the intervention might work

Calorie labelling may impact on population health by changing
the selection of food and drinks, with selection being a proximal
determinant of healthier consumption (Cowburn 2005; Dobbs 2014;
World Health Organization 2004; World Health Organization 2020).

A reduction in energy intake has the potential to meaningfully
benefit population health, through attenuation of weight gain or
reductions in bodyweight (Benton 2017; Robinson 2023a; Shelton
2014). Figure 1 presents a logic model of processes by which
calorie labelling may impact upon food and alcohol selection
and consumption, which are determinants of health outcomes.
Concerning direct effects of viewing calorie labelling, a suggested
key underlying mechanism is via increased knowledge of the
energy content, related appraisals of the healthiness or other
values of food and drink products, and subsequent deliberative
and intentional actions to select or not select a particular
food or drink (Muller 2016). Labelling interventions may also
directly influence behaviour via less-conscious routes (Hollands
2016; Ventsel 2022; Zahedi 2023), especially where interpretative
elements such as colours or symbols are included (Muller 2016).
Possible key modifiers of any intervention effect include the
setting in which people purchase the targeted products, such as
a store or a restaurant, the type of label used, and the type of
product that is labelled (e.g. main meals, snacks, or drinks). Other
potential modifiers include the country in which the labelling is
implemented, and socioeconomic status. Obesity in high-income
countries is patterned by an individual's material, psychological,
and social resources, reflected in levels of education, occupational
status, family income, and area of residence (NHS Digital 2019;
Winkleby 1992).

Figure 1. Logic model. BMI: body mass index; COIl: conflicts of interest.
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This review includes three planned subgroup analyses to
investigate the type of label, setting, and socioeconomic status as

potential effect modifiers (see Subgroup analysis and investigation
of heterogeneity). We prioritised these for three reasons. First, it
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is widely acknowledged that labels differ in their presentation,
and that this may lead to differential effects (e.g. see Daley
2020), and have implications for developing and implementing
labelling interventions. Second, previous reviews have also shown
differential effects of labelling interventions by study setting (e.g.
Clarke 2021a), and this could have important implications for
the implementation of labels in different real-world contexts.
Third, socioeconomic status could modify any impact of calorie
labelling, potentially via lower levels of understanding in more
disadvantaged populations (Sarink 2016). It is important to know
whether an intervention could exacerbate existing inequalities
by having a lesser (or potentially even harmful) effect in
people of low socioeconomic status, particularly given obesity
rates are already patterned by socioeconomic status. More
consistent reporting of differential intervention effectiveness will
help to build the evidence base to test for and mitigate so-
called "Intervention-Generated-Inequalities" (IGI) (Lorenc 2013).
Participants in a study are sometimes categorised in terms
of material and social deprivation based on individual-level
characteristics or characteristics of where they reside (NHS Digital
2019; Winkleby 1992). Previous evaluations of the differential
effects of labelling by socioeconomic status concluded that the
current evidence was limited in both quantity and quality, and that
further evaluation of the differential effectiveness of labelling by
socioeconomic status was required (Sarink 2016). In accordance
with methodological guidance on the importance of considering
inequalities, incorporating study-level data on socioeconomic
status of participants is intended to enable us to interpret any
differential effects through a health equity lens (Hollands 2024;
Welch 2012; Welch 2016).

This review focussed specifically on the direct effects of calorie
labelling on people who select or consume the targeted food
and alcohol products. However, as illustrated in Figure 1, there
may also be indirect effects of implementing such interventions
on people, because industry may modify its actions or practices.
Calorie labelling could result in industry actions (e.g. changes in
marketing) to dilute the impact of the intervention and related
policies (Capewell 2018), or that could enhance its effects should
the intervention lead to reformulation of high-calorie products or
renovations of the product portfolio (Grummon 2021; Robinson
2021a; Shangguan 2019).

Why it is important to do this review

The large and increasing burden of diet- and alcohol-related
disease worldwide requires population-level interventions to
promote sustained changesin behaviour. Although calorie labelling
has been unsystematically implemented in North America, Europe,
and Australasia, there is no consensus on the extent to which it
might be effective ininfluencing selection and consumption of food
and alcoholic drinks.

This uncertainty about the potential impacts of calorie labelling
was not fully resolved by the previous version of this Cochrane
review, as it identified only a small body of low- or very low-
certainty evidence for all review outcomes (Crockett 2018). The
previous version included only three randomised controlled trials
(RCTs) examining selection with purchasing in real-world field
settings. However, we were aware of several new potentially eligible
studies published since the original review, including RCTs in real-
world settings (Cawley 2020; Dubois 2021; Vasiljevic 2018; Vasiljevic
2019), and research investigating a relatively new form of calorie

label, known as PACE (physical activity calorie equivalent) labels
(Daley 2020; Reynolds 2022).

Now that a larger body of evidence has accumulated, it isimportant
to generate up-to-date estimates of effects, incorporating new
data from more-recent studies, with the potential for increased
levels of certainty of evidence. This could help to fulfil an ongoing
need for robust evidence to support decisions regarding the
implementation of calorie labelling and the development and
continuation of food and alcohol policy and programmes in
the UK and globally. A range of UK Government reports (e.g.
"Calorie reduction: the scope and ambition for action" (Public Health
England 2018) and Chapter 2 of "Childhood obesity: a plan for
action" (Department of Health and Social Care 2018b)) cite the
previous version of this Cochrane review (Crockett 2018), and the
meta-analytic effect size estimated in the previous version was
used in calculations for the Department of Health's initial impact
assessment for its consultation on mandating out-of-home calorie
labelling (Department of Health and Social Care 2018a), a policy
since implemented in England in April 2022 (Department of Health
and Social Care 2021). The World Cancer Research Fund's (WCRF)
global 'Nourishing' framework also includes a range of policy
options to promote healthier eating and prevent obesity, including
nutrition label standards and informing people about food and
nutrition (World Cancer Research Fund 2021).

The previous version of this review focused on nutritional labelling
applied to food (including non-alcoholic drinks) (Crockett 2018).
For this updated review, we have narrowed our intervention focus
to calorie labelling, as most studies in Crockett 2018 included
calorie labelling as the sole component, or as part of the broader
nutritional labelling scheme, and this form of labelling remains
the principal focus of continued policy and research interest
(Department of Health and Social Care 2020). Concurrently, we
have broadened the range of target products of the intervention to
include alcoholic drink products, reflecting ongoing policy interest
(Royal Society for Public Health 2018; Department of Health and
Social Care 2020).

OBJECTIVES

« To estimate the effect of calorie labelling for food (including
non-alcoholic drinks) and alcoholic drinks on selection (with or
without purchasing) and consumption.

« To assess possible modifiers - label type, setting, and
socioeconomic status - of the effect of calorie labelling on
selection (with or without purchasing) and consumption of food
and alcohol.

METHODS

Criteria for considering studies for this review
Types of studies

Similar to the approach in Crockett 2018 and as reflected in our
published protocol (Clarke 2021b), we considered both RCTs and
non-randomised studies of interventions.

We included RCTs or quasi-RCTs with between-subjects (parallel
group) or within-subjects (cross-over) designs that compared a
calorie labelling intervention with a no-label control (or equivalent,
see Types of interventions). We included quasi-RCTs, in which
the randomisation sequence was not truly random because of
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the difficulty of implementing true randomisation at an aggregate
population level (Reeves 2020). We also included cluster-RCTs,
when randomisation was by site (e.g. by restaurant), provided the
study included at least two intervention sites and two control sites.

We included interrupted time series studies that compared
selection or consumption before and after the implementation
of calorie labelling. In line with the Cochrane Effective Practice
and Organisation of Care (EPOC) group recommendations, and
given the potential instability of real-world food and alcohol data,
we only included interrupted time series studies if they had a
clearly defined time point at which the intervention occurred
and at least three observation periods both before and after
the intervention with each observation period being of at least
one month in duration (EPOC 2017). Authors were required to
present these data within a graph or analyse them using regression
analysis, preferably using segmented regression, or both. Based
on Cochrane recommendations, we excluded studies that reported
only a simple pre- and post-intervention comparison (EPOC 2017).
We also included controlled before-after studies that measured
selection or consumption before and after implementation of an
intervention in non-randomised intervention and control groups.
Such studies were required to have at least two intervention sites
and two control sites, and the characteristics of the different groups
had to be similar. If we identified controlled before-after designs
that were eligible, members of the review team not involved in
extracting data (SAJ, TMM, MP), blinded to study results, agreed
and specified criteria for comparability dependent on the specific
context of that study. At the outset, we expected intervention
and control sites to be well-matched for at least type of site,
geographic location, population size, and population demographic
characteristics.

Types of participants

Adults or children selecting (with or without purchasing) or
consuming food or drink were eligible for inclusion. Selections
included those made by an individual for their personal
consumption, or for consumption by a small group to which
the individual belonged, such as their family. Food or drink
selections included those from any retail outlet, including shops or
supermarkets, vending machines, bars, pubs, cafeterias, and both
fast-food and other types of restaurants.

Types of interventions

Eligible interventions included calorie labelling of a food (including
non-alcoholic drinks) or an alcoholic drink product. Eligible labels
were required to possess two sets of characteristics.

1. Information about energy content. The label was required
to provide information about energy contained in the product.
Information was given specifying the absolute amount of energy
contained in the product or in a serving size. The calorie label was
required to display numeric information about the energy content;
for example, calories in a meal/pack/serving/drink.

Ineligible labels were those that only used a relative or categorical
descriptor; for example, low(er)/high(er) energy, or an indication
that it met a certain threshold rather than an exact amount.
Warning labels about the health implications of a product's
energy content were deemed ineligible labels (e.g. Clarke 2021a).
We also excluded logos or general health claims providing a
summary assessment of the healthiness or content of a product. We

excluded studies that purposefully mislabelled the energy content
of products to mislead or misinform participants, meaning that
products in included studies had to have their content accurately
described.

2. Visibility.The calorie labels were required to be visible at the
point of selection or consumption. In some cases, the label was
placed on the front-of-product packages or containers. In other
cases, the calorie label did not appear on, but rather alongside, the
product. Examples included labels on a shelf where the products
were being displayed in a shop, on the exterior of a vending
machine selling snacks, on the counter from which the food was
being served in a cafeteria, or on a restaurant menu from which
food or drinks were being selected. Studies were ineligible if
information was provided separately, for example, on a company
website.

As noted in Types of studies, the intervention labelling group had
to be compared with a no-labelling control group (or equivalent,
including the presence of labelling that was not health-, nutrition-,
or energy content-related, or of back-of-pack nutritional labelling
providing this was also present in the intervention group).

We only included interventions that combined a calorie label
with other substantive discrete intervention components - either
othertypes of (non-calorie-related) labelling, or other interventions
unrelated to labelling - if we could isolate the effect of the calorie
label. We excluded studies that assessed multiple intervention
componentsthatincluded calorie labels but did not allow the effect
of the latter to be isolated. For example, if an intervention group
combined a calorie label intervention and a pricing intervention,
and this was compared to a control condition that did not include
a pricing intervention, the specific effect of the calorie label could
not be estimated.

Intervention details were ascertained through study reports -
either text descriptions or images of the calorie label, or both. We
contacted study authors if there were insufficient details on the
intervention or comparator groups to assess the study's eligibility.

Types of outcome measures

Eligible studies were required to assess an objectively measured
and unconstrained behavioural outcome of food or drinks selected
(with or without purchasing) or consumed (see more specific
parameters below).

Primary outcomes

« Food and non-alcoholic drinks selected (with or without
purchasing)

« Alcoholic drinks selected (with or without purchasing)
« Food and non-alcoholic drinks consumed
o Alcoholic drinks consumed

These are described in more detail below.

Selection (with or without purchasing) of food (including non-
alcoholic drinks) and alcoholic drinks

Depending on how this was assessed, it could have reflected either
total energy selected or the number of specified products (e.g.
higher energy items) selected. Where total energy selected was
available, we prioritised this. For alcoholic drinks, this outcome
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could have reflected either total energy selected or the number
of specified products selected, or the volume or units of alcohol
selected, or both. In our analyses, we considered a reductionin such
selection to represent a beneficial effect of the intervention.

Studies were required to assess selection with or without
purchasing either at the individual or population group level. An
individual-level selection outcome measure required direct (and
not self-reported) measurement of what was selected, whether
assessed as energy or items selected. At a population level,
selection with purchasing data had to be derived from sales data
(e.g. supplied by the retailer from till receipts). Such data could
be presented as selection of specified products or as total energy
selected, calculated from the sales data presented.

We excluded studies that evaluated only intention or motivation
to select or purchase, or hypothetical selection; studies without
a measure of actual behaviour using real products that were
received, or purchased; and studies that measured constrained
selection, whereby the behaviour of participants is strictly
regulated by either explicit instructions or some other action of the
researcher. For example, we excluded studies where participants
were unable to purchase or receive all the products that they
had selected, as well as studies that required participants to
complete additional measures during the intervention or outcome
measurement period.

Consumption of food (including non-alcoholic drinks) and alcoholic
drinks

Depending on how this was assessed, it could reflect either
total energy consumed, or the number of specified products (e.g.
higher energy items) consumed. Where total energy consumed was
available, we prioritised this. For alcoholic drinks, this outcome
could reflect either total energy consumed, or the number of
specified products consumed, or the volume or units of alcohol
consumed, or both. In our analyses, we considered a reduction
in such consumption to represent a beneficial effect of the
intervention.

Studies were required to assess consumption by an objective
measure, calculating the amount of a snack, meal or drink
consumed by subtracting the amount of food or drink remaining
after consumption from the amount served. This was required
to be specified as either the amount of food or drink product(s)
consumed or total energy consumed calculated from the amount.

We excluded studies that evaluated only intention or motivation to
consume, or hypothetical consumption; studies without a measure
of actual behaviour using real products that were consumed;
and studies that measured constrained consumption, whereby the
behaviour of participants is strictly regulated by either explicit
instructions or some other action of the researcher. For example,
we excluded studies that presented a set of products to individual
participants with an instruction to consume a given quantity, as
well as studies that required participants to complete additional
measures during the intervention or outcome measurement
period.

As per our published protocol (Clarke 2021b), we did not expect
any significant health-related harms to be consistently assessed
or reported beyond those related to a change in behaviour in the
unintended direction, that is, calorie labels causing higher energy
consumption. This potential unintended consequence of energy

labelling is an outcome that would have been captured by this
review, and we also planned to record any adverse events or harms
reported in the primary studies, but there were none reported.

For all primary outcomes, we had no time point restrictions and
extracted data on the outcomes reported that were furthest away
in time from the intervention.

Search methods for identification of studies

In July 2021, we conducted the main electronic database search for
studies of food and non-alcoholic drinks labelling from the search
date (April 2017) of the previous Cochrane review on nutritional
labelling (Crockett 2018) (noting that this previous review had a
broader, more inclusive scope). Concurrently, we also conducted a
separate search for studies on calorie labelling of alcoholic drinks
- newly included for this update - from database inception. We
integrated eligible studies from these searches into this review. This
was supplemented by comprehensive Microsoft Academic Graph
(MAG) searches conducted on 1 September 2021, using the latest
MAG dataset that included records up to 2 August 2021. Because
these comprehensive database searches were only fully integrated
to this date, we therefore consider the evidence included in this
review to be current to 2 August 2021.

Following subsequent updated 'top-up' searches in September
2023 (see Electronic searches for details), we screened, and
considered for inclusion, evidence up to September 2023, but did
not fully integrate the results of new studies identified at this point.
These updated 'top-up' searches, covering the period up to 25
August 2023, identified one eligible study: Petimar 2022, which,
while being provisionally accepted into the review, is yet to be fully
integrated until the next review update. This provisionally accepted
study is retained in Studies awaiting classification table, along
with four additional studies for which we could not confidently
determine their eligibility from available material. The decision
not to fully integrate further results of newly included studies
at this stage was a pragmatic one, based on a balance of the
likelihood of this study changing results and conclusions, relative
to the potential disadvantages of delaying publication further. In
thisinstance, Petimar 2022 was a non-randomised study that would
not be included in the meta-analysis for its outcome (and for
which evidence was already judged at high certainty), and the data
appeared to be consistent with the data for randomised and non-
randomised studies. For further details, see Appendix 1.

Electronic searches

Appendix 2 reproduces full details of our electronic search
strategies. Initially, we conducted conventional electronic searches
of the following literature databases.

« Cochrane Central Register of Controlled Trials (CENTRAL) in the
Cochrane Library (2021, Issue 7)

« MEDLINE (OvidSP)

« Embase (OvidSP)

« PsycINFO (OvidSP)

« Applied Social Sciences Index and Abstracts (ASSIA) from
Cambridge Scientific Abstracts (CSA) (ProQuest)

« Science Citation Index (Web of Science Core Collection,
Thomson Reuters)
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« Social Science Citation Index (Web of Science Core Collection,
Thomson Reuters)

« Conference Proceedings Citation Index - Science (Web of
Science)

« Conference Proceedings Citation Index - Social Science &
Humanities (Web of Science)

The last two databases listed above are grey literature databases
that specialise in indexing conference proceedings (Embase also
includes indexing of conference proceedings). A first set of
conventional searches of the electronic databases listed above
aimed to retrieve records of eligible studies of calorie labelling
applied to food and non-alcoholic drink products. This set of
searches used a modified version of the search strategy used for
the previous version of this review (Crockett 2018), but excluded
terms relating to labels for fat, sugar, or salt content (no longer
an eligible intervention), and covered a date range from 25 April
2017 up to 9 July 2021, thereby updating the (broader) electronic
searches conducted for Crockett 2018. A second set of conventional
electronic database searches aimed to retrieve records of eligible
studies of calorie labelling applied to alcoholic drink products. We
developed a new search strategy for the latter set of searches, which
covered a date range from database inception up to 9 July 2021.

Alongside the conventional electronic database searches described
above, we conducted two types of automated searches of the MAG
dataset via EPPI-Reviewer (Thomas 2020) - a network graph search,
and a custom search. In 2021, the MAG dataset was a regularly
updated, open-access dataset, maintained by Microsoft, which
comprised about 240 million bibliographic records of research
articles on all topics across science, connected in a large network
graph of conceptual, citation, and other relationships. At the same
time, EPPI-Reviewer hosted a suite of tools, known as MAG Browser
tools, which we had developed to enable automated searching of
the MAG dataset.

Both types of MAG searches were conducted on 1 September
2021, using the latest MAG dataset that included records up to 2
August 2021. The network graph search automatically retrieved all
those MAG records that were (on the date of search) connected
in the MAG network graph, via specified relationships, to a set
of 'seed' records (reports). The 'seed' records in this case were
MAG records of 26 reports of all 28 studies included in the
previous version of this review. The specified MAG network graph
relationships were 'bi-directional citation' (i.e. MAG records in the
bibliographies of, or cited by, the 26 'seed' records/ reports) and 'bi-
directional recommendations' (i.e. MAG records closely related to
the 26 'seed' records/ reports, based on a composite metric that
quantified all MAG network graph relationships, and thereby either
'recommending' or 'recommended by' those 'seed' records). The
second type of MAG search we conducted was a custom search.
This search automatically retrieved all MAG records that were (on
the date of search) tagged with one or more relevant MAG 'fields
of study' specified in our custom search strategy (see Appendix 2
for full details). MAG 'fields of study' were topic terms, conceptually
equivalent to indexing terms in conventional electronic databases
(e.g. MeSH terms in MEDLINE and PubMed).

Updated 'top-up' searches (September 2023)

At the end of December 2021, the MAG dataset was replaced
and superseded by the OpenAlex dataset. The OpenAlex dataset
therefore now incorporates and maintains the MAG dataset and,

correspondingly, EPPI-Reviewer has transitioned to incorporating
re-engineered OpenAlex tools (replacing MAG Browser tools).
OpenAlex tools enable network graph searches and custom
searches of the OpenAlex dataset, as described above for MAG. A
third type of automated search enabled by OpenAlex tools is known
as the auto-update search (initially developed for the MAG dataset).
Like network graph searches, auto-update searches are 'seeded' by
included study reports and their corresponding OpenAlex records.
These 'seed' records are subscribed to a novel machine learning
recommender model (known as the 'auto-update model'), which
automatically scores all 'new' records prospectively added to each
sequential update of OpenAlex dataset (updated approximately
monthly), and recommends (retrieves) 'new' OpenAlex records
that are most likely to be eligible for inclusion in the subscribed
systematic review. We subscribed study reportsincluded on full text
in this review to the auto-update model in March 2022 (i.e. once
theinitial, main tranche of full-text screening for the current update
had been completed).

In September 2023, we retrieved the top 100 scoring records from
multiple auto-update searches of 12 consecutive updates of the
OpenAlex dataset, from 11 March 2022 up to 20 August 2023. We
also conducted a further network graph search of the OpenAlex
dataset from 1 January 2017 up to 25 August 2023, 'seeded' by
records (reports) of included studies identified up to the latter date,
which retrieved records either in the bibliographies, or cited by,
that updated set of 'seed' records (i.e. a 'bi-directional citation'
search, which is equivalent to a one-step forwards and backwards
citation search). Finally, we conducted an updated custom search
of the OpenAlex dataset from 1 January 2017 up to 25 August 2023,
which retrieved further OpenAlex records tagged with the same
topic terms (OpenAlex 'concepts', which superseded MAG 'fields of
study') that we used in the initial MAG custom search (see Appendix
2 for full details).

In all cases, we uploaded retrieved bibliographic records to EPPI-
Reviewer (Thomas 2020) for deduplication before screening (see
Selection of studies). We did not integrate the results of new studies
identified via these updated 'top-up' searches in September 2023
into the review (see Appendix 1 for details).

Searching other resources

Concurrent with the MAG searches conducted in September 2021,
and again in July 2023, we also searched the following websites of
key organisations in health and nutrition.

« Department of Health and Social Care, England (www.gov.uk/
government/organisations/department-of-health)

« Department of Health and Social Care, Scotland (www.gov.scot/
Topics/Health)

« Departments of Health and Social Care, Wales (gov.wales/
topics/health/?lang=en)

« Department of Health, Northern Ireland (www.health-ni.gov.uk)

« European Commission (ec.europa.eu/commission/index en)

« Centers for Disease Control and Prevention (www.cdc.gov)

« World Health Organization (WHO) (who.int/en)

« National Institutes for Health Office of Disease Prevention
(prevention.nih.gov)

« World Obesity Federation (www.worldobesity.org)
« Institute of Alcohol Studies (www.ias.org.uk/Home.aspx)
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« National Institute on Alcohol Abuse and Alcoholism

(www.niaaa.nih.gov/)
« Alcohol Change UK (alcoholchange.org.uk/)

We also searched trial registries for potentially relevant studies
that were completed or in progress, using the WHO International
Clinical Trials Registry Platform (ICTRP; apps.who.int/trialsearch/)
and ClinicalTrials.gov (clinicaltrials.gov/) via CENTRAL, and the
EU Clinical Trials Register (www.clinicaltrialsregister.eu/). In
September 2021, we identified trial registrations for two studies
that were assessed and included in the review (Clarke 2023a;
Reynolds 2022).

We checked whether any included or eligible studies had
postpublication amendments, including any retractions or errata,
following guidance from the Cochrane Handbook for Systematic
Reviews of Interventions (Lefebvre 2023). We checked the article
webpage as enlisted on the journal website for any relevant
retraction statements and errata as well as the Retraction Watch
Database (retractiondatabase.org/). In addition, for studies that
were identified from MEDLINE or Embase, we also checked the
complete version of its most recent citation in the corresponding
database.

Data collection and analysis
Selection of studies

The study selection process was managed using EPPI-Reviewer
(Thomas 2020). First, title-abstract records retrieved by the
electronic searches described above were deduplicated using
a three-stage, semi-automated procedure: 1. records were
automatically scored based on the similarity of their text features,
and those with similarity scores 30.70 threshold were organised into
duplicate groups, with one record marked as the master in each
group; 2. records with a similarity score *0.85 threshold, compared
with the corresponding master record, were automatically marked
as duplicates and discarded; 3. records with a similarity score
in the 0.70 to 0.849 range, compared with a designated master
record, were manually checked and either marked as duplicates
and discarded, or else marked as not duplicates and retained for
potential screening.

Screening was conducted in two stages. In the first stage of
screening, the (semi-automated) title-abstract screening stage,
retained (deduplicated) title-abstract records were manually
screened in a prioritised order determined by active learning (i.e.
using 'priority screening mode' in EPPI-Reviewer). Specifically,
a rank-ordered list of those records yet to be screened was
continually reprioritised by a machine learning algorithm, which
progressively learned to distinguish between potentially eligible
and clearly ineligible records, initially 'seeded' by records screened
on title-abstract when producing the previous version of this
review. Two review authors (from NC, EP, GJH, IS) independently
assessed each prioritised title-abstract record against the eligibility
criteria, with disagreements resolved by discussion and consensus,
or else in discussion with a third review author acting as arbiter. To
ensure that no authors who were involved in the primary research
studies were involved in screening, we involved additional authors
where necessary. For the initial, main tranche of title-abstract
screening, we truncated screening in priority screening mode once
we had not encountered a potentially eligible record for more than
700 records, temporarily setting aside the remaining unscreened

records. For the second tranche of title-abstract screening, we
added further retained (deduplicated) records from the updated
searches (September 2023) to the pool of unscreened records from
the main tranche, and continued screening in priority screening
mode, until we had not encountered a potentially eligible record for
more than 700 records, at which point we truncated title-abstract
screening for the current update of this review and set aside the
remaining unscreened records. In the second stage of screening,
we retrieved the corresponding full-text reports of potentially
eligible studies identified during the title-abstract screening phase,
and manually assessed the study reports for inclusion using the
same eligibility criteria and procedures described above. We also
retrieved and screened potentially eligible reports identified by
searching other resources.

Two review authors (NC, EP) independently assessed each report
against the eligibility criteria described above, with disagreements
resolved by discussion and consensus, or else in discussion with
a third review author (GJH) acting as arbiter. Finally, we linked
multiple reports of the same study.

Data extraction and management

We developed a data extraction form based on the one used for
the previous version of this review. Two review authors (NC, EP)
independently piloted the draft to ensure that it enabled reliable
and accurate extraction of appropriate data. Two review authors
then independently extracted all data on study characteristics
along with results (NC, EP). If a review author was also an author
of an included study, another review author was involved in the
data extraction process. Once the first phase of data extraction
was complete, the first author (NC) reconciled the two sets of
data extraction forms. Where there were inconsistencies, the two
data extractors met to discuss and reach a consensus (NC, EP).
Where outcome data were missing or unclear, we contacted study
authors. Finally, one author (NC) entered the data into Review
Manager (RevMan 2024), and a second author checked the data
entry (GJH). When multiple articles reported data from the same
study, we treated the articles as one study, selecting the principal
results article as the study's primary reference. For each eligible
study, we collected the data summarised below, representing the
core dataset we considered was required based on the review's
eligibility criteria and its logic model:

Study characteristics

« Study design
« Summary risk of bias assessments

+ Information on funding source and potential conflicts of interest
from funding

Setting characteristics
» Geographical setting: country (and country classification by
income)

« Study (intervention) setting: restaurant (field); store (field);
naturalistic laboratory; laboratory

Participant characteristics

« Population group (e.g. general population)
« Socioeconomic status (e.g. by reference to education,
occupation, income, location, a combination of these)

« Age/age group

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 14
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://www.niaaa.nih.gov/
https://alcoholchange.org.uk/
https://apps.who.int/trialsearch/
https://clinicaltrials.gov/
https://www.clinicaltrialsregister.eu/
http://retractiondatabase.org/

Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

« Sex/gender (e.g. male, female)
« Ethnicity
« Body mass index/bodyweight/bodyweight status

Intervention and outcome characteristics

« Product type: food; alcohol

« Type of labelling used: simple calorie labelling; calories with
PACE labelling; calorie labelling with information about at least
one other nutrient

« Label placement

« Duration of exposure

« Duration/timing of outcome assessment

« Relationship between manipulated product and other available
products

« Concurrent intervention component(s) (in factorial design/
confounded with comparison of interest)

« Target selection with purchasing; selection without purchasing;
consumption

« Relationship between manipulated product and outcome

Outcome data

Where studies included more than one eligible measure of selection
or consumption, we used the measure of selection or consumption
(pre)specified by the study authors as the primary outcome. If study
authors specified no primary outcome, we used the measure of
selection or consumption that accounted for the largest proportion
of the overall diet. For example, if a study reported consumption
measures of both total energy intake from a meal as well as energy
intake from a specific food only (e.g. a chocolate cake), we used
total energy intake from a meal.

We also aimed to use measures that related to energy or alcohol
content rather than, for example, quantity, mass, or volume. If
studies reported comparable outcomes using a metric that was not
a measure of energy (such as grams or millilitres), in consultation
with the public health nutritionist on the review team (SAJ), we
determined if it was possible and appropriate to convert these to
calories (e.g. by using the formula presented in DeGroot 2012). For
alcoholic drinks, if necessary, we converted alcohol by volume to
alcohol content in units of alcohol.

Assessment of risk of bias in included studies

Two review authors (NC, EP) independently assessed the risk of
bias for the primary outcomes for each included study (see Primary
outcomes). We resolved any disagreements through discussion,
involving another review author as necessary (GJH). To ensure that
no authors who were involved in the primary research studies were
involved in risk of bias assessment, we involved additional authors
where necessary. We assessed risk of bias for RCTs using the RoB
2 tool (Sterne 2019), using the accompanying Excel tool to manage
the risk of bias assessments, and included a risk of bias table. We
assessed the effect of the assignment to the intervention for the
following domains: bias arising from the randomisation process,
bias due to deviations from intended interventions, bias due to
missing outcome data, bias in measurement of the outcome, and
bias in selection of the reported result.

For cross-over trials, we followed the supplementary RoB 2
guidance for cross-over trials. This revised tool addresses bias

arising from period and carryover effects (Higgins 2023; Higgins
2021b).

For cluster-RCTs, we followed the supplementary RoB 2 guidance
for assessing risk of bias of these designs (Eldridge 2020). This
revised tool includes assessing bias arising from the identification
or recruitment of participants into clusters, and bias arising
from the timing of identification and recruitment of individual
participants in relation to timing of randomisation.

For each study, we judged each included outcome as 'low risk
of bias', 'some concerns', or 'high risk of bias', according to these
criteria:

« low risk of bias: when all domains were classified at low risk;

« some concerns: when one or more domains were classified as
raising some concerns, but no domain was classified at high risk
of bias;

« high risk of bias: when one or more domains were classified at
high risk of bias, or multiple domains were classified as raising
some concerns to the extent that these reduce confidence in the
results.

We assessed the risk of bias of controlled before-after and
interrupted time-series studies using the ROBINS-I tool (Sterne
2016a), and appropriate guidance (Sterne 2016b; Sterne 2020).
This tool focusses on a specific result, uses a fixed set of domains
of bias, and leads to an overall risk of bias judgement. For
each study, we specified a target trial (a hypothetical randomised
trial whose results should be the same as the non-randomised
trial under consideration). The effect of interest was the effect
of assignment to the intervention at baseline regardless of the
extent to which the interventions were received (i.e. intention-
to-treat). Before the tool was completed, we specified whether
the predefined critical confounders and co-interventions were
identified in the study. Based on findings from the previous
iteration of the review (Crockett 2018), and the research team's
knowledge of the literature, at the outset we considered the
potential confounding domains to be: key participant demographic
characteristics (age, sex, and socioeconomic status distributions),
and key study setting (intervention setting) characteristics (major
events, different geographic areas, different retail environments).
We considered possible co-interventions to be changes to labelling,
other changes in product packaging or presentation, or any other
interventions within the same physical environment (as classified
by the TIPPME typology of these interventions (Hollands 2017)),
or economic environment, such as price changes. We assessed the
following domains: bias due to confounding; bias in selection of
participants into the study; bias in classification of intervention;
bias due to deviations from intended interventions; bias due to
missing data; bias in measurement of outcomes; and bias in
selection of reported result. This tool leads to judgements for each
risk of bias domain, and for overall risk of bias, which can be 'low’,
'moderate’, 'serious', or 'critical’.

Measures of treatment effect

Selection data could be either dichotomous (e.g. a selection with
more versus less energy) or continuous (e.g. total or mean amount
of energy purchased), while we anticipated that consumption
would typically be assessed using continuous data only (e.g. total
or mean energy consumed) on the same measurement scale
(i.e. kilocalories or data we could transform to kilocalories). We
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intended to calculate a mean difference (MD) with 95% confidence
intervals (Cls) for each study when possible. In practice, all included
outcomes were represented by continuous data, and it was only
possible to calculate standardised mean differences (SMD) with
95% Cls because different measures were used, or the study
investigators did not report the necessary data. We intended to
report a risk ratio (RR) as the effect size (Mantel-Haenszel method)
had we included dichotomous data.

In order to re-express SMD effect sizes using a more familiar
metric, for estimating absolute effects for analyses of food and non-
alcoholic drinks, we calculated the percentage change in calories
consumed over a typical meal (given that most of the included
studies manipulated labelling over the period of a meal), using a
mean average of 600 (standard deviation (SD) 185) kcal as a baseline
value for the comparison group. This amount was based on mean
daily energy intake from food in UK adults (aged 19 to 64 years) of
1752 (SD 540) kcal, using data from the most recent available years
(9to 11) of the UK National Diet and Nutrition Survey (Public Health
England 2020). We assumed a consistent relationship between
the mean average and the variance for different values for energy
intake, and that for selection outcomes, all energy selected is
consumed. For alcoholic drinks, we had intended to apply a similar
approach using data from the most recent available years (9 to
11) of the UK National Diet and Nutrition Survey (Public Health
England 2020). This would have involved using a mean of 145.6
(SD 135.8) kcal as a baseline for daily energy consumption from
alcohol, based on daily amount of alcohol consumed among UK
adults (aged 19 to 64 years) who consume alcohol estimated at 20.8
(SD 19.4) g of alcohol (with 1 g of alcohol containing 7 kcal) by the
most recent available years (9 to 11) (Public Health England 2020).
We did not conduct this extrapolation as we judged it inappropriate
given the very low-certainty evidence with wide Cls for the outcome
of selection of alcoholic drinks.

There are important limitations of such translations or
extrapolations (Hollands 2019). First, these re-expressed values
relate to UK populations (although readers could translate
the results using similar methods using representative survey
data from other countries). Second, because such translations
necessarily extrapolate beyond the scope of the included studies,
they are intended only to be illustrative for guiding interpretation
of the meta-analyses. In this particular case, there is additional
extrapolation in assuming that the variance associated with total
daily energy intake will be proportionate for lower levels of energy
intake from a meal. The survey data used are also based on self-
report, and there is some evidence to suggest self-report data may
be underestimates (Cook 2000). Finally, for alcoholic drinks there is
an additionalissue that data such as that described above does not
account for additional sources of energy intake in drinks that are
consumed, other than the alcohol content itself.

In all the interrupted time series studies, we presented the results
as described by the study authors, typically as regression analyses.
We did not attempt any further re-analysis using segmented time
series regression techniques as in all cases the review's statistician
judged that the data were already appropriately analysed by the
study authors or we did not consider the study to be of sufficient
quality to warrant re-analysis, or both.

Unit of analysis issues

For cluster-RCTs, we estimated the effect accounting for the
clustered study design, using reported test statistics (t statistics, F
statistics, or P values) to calculate standard errors where necessary,
and contacting authors for any required data that were missing.

We handled unit of analysis errors from studies with multiple
intervention groups in line with the relevant Cochrane guidance
(Higgins 2023). We combined groups that used similar types
of calorie label and differed only in their presentational
format, but included interventions as separate comparisons
if treatment groups comprised multiple eligible calorie label
types as per our prespecified criteria. For studies contributing
multiple comparisons, we adjusted the study weights to
account approximately for the statistical dependencies between
comparisons by dividing the sample size of the common
intervention group as evenly as possible between the comparisons.
For handling cross-over trials that did not report data necessary
for inclusion in the meta-analysis, we had planned to approximate
paired analysis by imputing missing SDs where possible, following
the methods outlined in Chapter 23 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2023). However, we
identified no cross-over trials for inclusion.

Dealing with missing data

We included all data in the review using an intention-to-treat
approach where possible. For studies reporting dropouts or
withdrawals, we extracted relevant information on the extent and
reasons for missing data using the Cochrane RoB 2 tool. We
attempted to obtain missing outcome data where possible by
contacting authors. For three studies that did not report the results
in a format required for analysis, we imputed values following
contact with the authors (Reynolds 2022; Vasiljevic 2018; Vasiljevic
2019). It was determined in discussion with the statistician who
conducted the analysis for these studies (also the statistician in
our review team) that a meaningful SMD could not be extracted
from the model used and reported by the authors. The modelling
(generalised additive (mixed) models for location scale and shape)
utilised for these studies used splines to perform smoothing,
but smoothed models are as yet not supported in available
packages for calculating effect sizes from such data. As such,
we used available data to extrapolate statistical effect sizes. The
studies reported intervention effect sizes as percentage changes
(to one decimal place) in calories selected and their associated
95% Cls, while in this review we extrapolated statistical effect
sizes to percentage changes in calorie selection and consumption
based on mean average and variance values from UK population
estimates from national survey data (see Measures of treatment
effect). Therefore, for these three studies for which we had known
values for percentage changes in calorie selection (to one decimal
place), we imputed the SMD and standard error values that
would be extrapolated to the observed percentage change. In
doing so, we erred towards using conservative point estimate
and variance values that produced (i.e. would be extrapolated
to) equivalent percent change values to one decimal place, and
ensured Cls were evenly spaced from the point estimate. The
resulting imputed standard error values were also similar to the
standard errors extracted for the two largest randomised studies
included in the meta-analysis. This approach has similar caveats
to that which apply more generally to such translations (see
Measures of treatment effect). As effect size data from these

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 16
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

studies were imputed, we conducted a sensitivity analysis (see
Effects of interventions) removing these three studies (Reynolds
2022; Vasiljevic 2018; Vasiljevic 2019), and which did not affect
the results. We had also previously considered imputation of the
effect relative to available baseline data from the most precisely
estimated comparable study (Vasiljevic 2019), but this was less
conservative, suggesting larger effects.

Assessment of heterogeneity

In order to deal with inevitable methodological variability among
studies that evaluated food or drinks consumed in real-world
or laboratory settings, we considered studies that evaluated
calorie labelling as their interventions, and calorie selection or
consumption as their outcomes, to be similar enough to be
meaningfully combined in respective meta-analyses. We assessed
clinical heterogeneity in participants, interventions, and outcomes
by comparing study characteristics across studies and applying
prespecified subgroup analyses to disentangle key characteristics
(i.e. label type, study setting, socioeconomic status) that could
contribute to observed heterogeneity. We assessed statistical
heterogeneity by visually examining the extent to which Cls
overlapped and by formal statistical tests of homogeneity (Chi2)
and measures of inconsistency (12 statistic) and heterogeneity
(Tau2). We interpreted the levels of heterogeneity made based on
the recommendations of Deeks 2023.

Assessment of reporting biases

We used funnel plots to identify small-study effects, which in
turn, indicate publication bias. We only used funnel plots if
the meta-analyses included at least 10 studies, based on the
recommendations of Sterne 2019.

Data synthesis

Where studies reported a number of different types of interventions
or outcome measures, we followed the procedures described
below.

« If treatment groups comprised multiple eligible calorie label
types as per our prespecified criteria (e.g. calorie label with
PACE compared with a simple calorie label comprising energy
content only), then we included these interventions as separate
comparisons in the analysis. We combined treatment groups
into the same comparison where they had used similar types of
calorie label and differed only in their presentational format (e.g.
PACE labels that displayed calories as walking and PACE labels
that displayed calories as running).

« For studies that used factorial designs to investigate the effects
of calorie labelling as one of multiple intervention components,
we combined outcome data across groups to capture the main
effect attributable to calorie labelling. As previously stated,
we excluded studies of only interventions with substantive
concurrent components that were unrelated to but intrinsically
confounded with calorie labelling.

« Where studies assessed the impact of calorie labelling relating
to a range of products and it was not possible to extract a
summary effect adequately representing the range of products,
we included data representing the most complete range or the
largest proportion of overall dietary energy; for example, sales
of main meals/entrées (as opposed to sales of a side dish) (e.g.
Dubbert 1984).

o Where studies reported several eligible selection or
consumption outcomes, we used the primary outcomes
specified by the study authors. If an outcome was not specified
as the primary outcome, we prioritised the measure that
accounted for the largest proportion of the overall diet. For
example, if a study reported consumption measures of both total
energy intake from a meal and the energy intake of a specific
food (e.g. chocolate cake), we selected total energy intake from
a meal. If outcomes were reported that related to increased
consumption of lower energy foods and decreased consumption
of higher energy foods, we prioritised the latter.

We analysed food (including non-alcoholic drinks) and alcohol
studies separately. We also analysed selection and consumption
outcomes separately, including separate meta-analyses. We
expected that we would mainly encounter studies where the public
health goal was, or aligned with, a decrease in the energy consumed
from the labelled food or drinks. We did not encounter any studies
where the intervention specifically aimed to increase consumption
of a labelled food in order to improve population health - such as
foods beneficial to health including fruit and vegetables.

We used Review Manager to perform random-effects meta-
analyses, using the inverse variance weighting approach for
continuous data (RevMan 2024). We conducted meta-analyses only
for the results of RCTs, cluster-RCTs and quasi-RCTs. Where meta-
analyses included studies for which we did not have necessary
summary data for each intervention group, we instead included
overall estimates of effect - standardised mean differences and
standard errors - for all comparisons in that meta-analysis. Where
possible, we computed such overall estimates of effect for such
studies using already available summary data (means and SDs) for
each intervention group entered separately as continuous outcome
type data. We combined data for overall estimates of effect in
meta-analyses using the generic inverse variance method with
effect sizes reported as standardised mean differences. For studies
that contributed multiple pairwise comparisons to a meta-analysis,
we included each pairwise comparison separately, but adjusted
the study weights to account approximately for the statistical
dependencies between comparisons by dividing the sample size of
the common group as evenly as possible between the comparisons.

Because of the increased risk of bias, we intended to summarise
data from controlled before-after studies and interrupted time
series studies in a narrative synthesis. In these and other cases
where studies provided data that could not be included in meta-
analysis, we used an acceptable narrative synthesis method as
described in the Cochrane Handbook for Systematic Reviews of
Interventions by using an additional table to present results in
a systematic format (McKenzie 2023). We included the following
variables: key participant, intervention, and study characteristics,
potential key modifiers (as specified by our planned subgroup
analyses), comparison group, primary outcome, and results
(summary effect estimates) as reported by study authors.

We did not encounter any randomised cross-over trials, but we
planned to combine cross-over trials that used an appropriate
method of analysis (e.g. a paired analysis) with parallel design
trials in the data synthesis and include them in the meta-analysis.
For cross-over trials not appropriately reported, we planned to
approximate a paired analysis by imputing SDs where possible, and
not restrict analysis to the first period only. If dichotomous data
were reported, we planned to discuss the most suitable approach
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for inclusion, guided by our statistician (MP). If we had identified
and included cross-over trials and had found that pooled effect
estimates from those studies suggested a systematic difference
in effect size from parallel group studies, then we planned to
exclude them in a sensitivity analysis (e.g. if there was considerable
heterogeneity defined in the Cochrane Handbook for Systematic
Reviews of Interventions as an |2 statistic of 75% to 100% due to a
difference between cross-over and parallel groups; Deeks 2023). We
also planned to identify any concerns with specific cross-over trials
(e.g. issues such as carryover effects) when assessing risk of bias
for these types of studies using the modified RoB 2 tool (Higgins
2023). As such, interpretation of analyses including these study
designs would have taken account of risk of bias considerations,
including within formal assessments of evidence certainty for any
given outcome.

Subgroup analysis and investigation of heterogeneity

We conducted the following subgroup analyses using a test of
subgroup differences (Chi2) to determine the strength of evidence
for possible effect modifiers and explore them as sources of
heterogeneity:

« Environmental setting (restaurants; stores; naturalistic
laboratories;  laboratories). We classified naturalistic
laboratories as those that attempted to mimic the real-world
experience of purchasing food or drink.

« Type of calorie label used (simple calorie labelling; calories with
PACE labelling; calorie labelling with information about at least
one other nutrient (e.g. Food Standards Agency multiple traffic
light labelling)).

« Socioeconomic status of participants (at the study level). Based
on study authors' explicit descriptions of the study sample or
setting indicating that they sampled a population with specific
socioeconomic characteristics indicative of relative deprivation
(e.g. low socioeconomic status, or a combination of low and
high socioeconomic status) in terms of education, occupation,
income, location, or a combination. Where this information was
not provided, we assumed that a high socioeconomic status
population was targeted. As in the previous version of the review
(Hollands 2019), our planned subgroups were: low; high; and
both low and high.

Sensitivity analysis

We repeated meta-analyses including only studies judged to be at
low risk of bias. We also re-ran any relevant analysis to exclude
studies with imputed data.

Summary of findings and assessment of the certainty of the
evidence

We prepared two summary of findings tables for the primary
outcomes, further organised according to the two product types:
food and non-alcoholic drinks, and alcoholic drinks.

« Selection (with or without purchasing) and consumption of food
and non-alcoholic drinks

o Selection (with or without purchasing) and consumption of
alcoholic drinks

As specified in the Cochrane Handbook for Systematic Reviews
of Interventions (Schiinemann 2021), we included the following
sections in the summary of findings tables.

» Population and setting addressed by the available evidence

+ Intervention and comparison interventions (calorie labelling
(intervention) versus no calorie labelling (comparison))

« Health outcomes

« [lllustrative risk (risk with no labelling and risk with calorie
labelling), and the absolute and relative effects for each
outcome

« Number of participants and studies contributing to the analysis
of each outcome

+ GRADE assessment for the certainty of the evidence for each
outcome

« Comments and explanations

Using the GRADE framework (Guyatt 2011), we assessed the
certainty of each body of evidence relating to primary outcomes
that are incorporated into summary estimates of effect. Two review
authors (from NC, GJH, EP, IS) independently assessed the certainty
of each body of evidence using the GRADE framework. We resolved
any disagreements through discussion or by involving another
review author. To ensure that no authors who were involved in the
primary research studies were involved in GRADE assessment for
those studies, we involved additional authors where necessary.

We considered risk of bias (study limitations), imprecision,
indirectness, inconsistency, and publication bias in the GRADE
assessments. Our risk-of-bias assessments using the RoB 2 tool
for randomised studies and the ROBINS-I tool for non-randomised
studies supported our GRADE assessment process (Schiinemann
2021). Each body of evidence was given a GRADE rating. There
are four standard GRADE levels of certainty: high, moderate, low,
and very low. We assigned to the evidence from RCTs and non-
randomised studies an initial certainty rating and levels were
downgraded accordingly. We reported the degree of certainty
assigned for each outcome, along with justification for the
decisions in Effects of interventions. Justifications underpinning
GRADE assessments were also included in the individual summary
of findings tables.

RESULTS

Description of studies
Results of the search

Our study selection process is shown in a PRISMA flow diagram
(Figure 2; Page 2021). Searches were first conducted in July
2021 and updated in September 2023, and retrieved a total of
31,024 study records. Following the removal of 15,302 duplicated
records, 15,722 records were processed in accordance with the
semi-automated screening workflow described in Selection of
studies. This semi-automated workflow excluded 9335 records, and
a further 6262 records were manually screened and excluded by
two review authors. We retrieved 125 full-text reports for eligibility
assessment. From these, we included 14 new studies (from 34 full-
text reports). These were added to 11 studies (15 reports) assessed
as still eligible that had been included in the previous version
of this review (Crockett 2018). In total, we included 25 studies in
the review, described in 49 full-text reports. See Characteristics of
included studies table.
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Figure 2. PRISMA flow diagram. 1 The review question addressed by the previous version of this Cochrane review
(Crockett 2018) was amended for this current version and is therefore being addressed according to a new protocol,
published 11 June 2021 (Clarke 2021b). The previous version of this review included a total of 32 reports (of 28
included studies), of which we included 15. Of the remaining 17 reports of studies that were not included, 16 were
judged to be no longer eligible and were excluded from the current version, and 1 was categorised as awaiting
classification, because the data available were insufficient to determine eligibility and authors could not be
contacted. 2 A single report of a potentially eligible study of alcoholic drinks was identified by non-systematic
scoping searches in advance of the searches conducted for this updated review. Two additional potentially eligible
trial registrations were identified. 3 These records - which were not prioritised for title-abstract screening by active
learning have been retained and set aside, pending the next major update of this review. During the next major
update of this review, these records will be incorporated into the pool of candidate records to be prioritised (using
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active learning) for title-abstract screening along with further records retrieved by the next tranche of updating
searches. Ref.: Page 2021. n: number of records/studies.
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Figure 2. (Continued)

Total studies included (n=25) in

review from 49 reports

We categorised eight studies as awaiting classification (see
Characteristics of studies awaiting classification table), and which
will be considered for inclusion in the next update of this review.

We excluded 84 reports of studies at the full-text screening stage.
We also excluded 16 reports of studies that had been included in a
previous version of this review that had different eligibility criteria
(Crockett 2018). See Characteristics of excluded studies table for
details.

Study characteristics

Twenty-five studies met the inclusion criteria for the review,
of which 18 were RCTs. Of these RCTs, nine were randomised
by individual (Clarke 2023a; Harnack 2008; James 2015; Platkin
2014; Roberto 2010; Roberto 2012; Robertson 2020; Temple 2010;
VanEpps 2016), and nine were randomised by cluster, with either
table or site being the unit of randomisation. Six cluster-RCTs
were new to this updated review (Cawley 2020; Dubois 2021;
Oliveira 2018; Reynolds 2022; Vasiljevic 2018; Vasiljevic 2019); a
further three RCTs randomised by cluster were included from the
previous review (Ellison 2013; Ellison 2014; Hammond 2013). There
was one quasi-RCT (Berry 2019), and six non-randomised studies,
which were interrupted time series studies (Elshiewy 2018; Petimar
2021), or controlled before-after studies (Bollinger 2011; Elbel 2009;
Fichera 2020; Petimar 2019).

Settings and participants

Twenty-four studies were conducted in high-income countries, of
which 15 were in the USA (Berry 2019; Bollinger 2011; Cawley
2020; Elbel 2009; Ellison 2013; Ellison 2014; Harnack 2008; James
2015; Petimar 2019; Petimar 2021; Platkin 2014; Roberto 2010;
Roberto 2012; Temple 2010; VanEpps 2016), six in the UK (Clarke
2023a; Elshiewy 2018; Fichera 2020; Reynolds 2022; Vasiljevic 2018;
Vasiljevic 2019), one in Ireland (Robertson 2020), one in France
(Dubois 2021), and one in Canada (Hammond 2013). One study was
conducted in Brazil, which is classed as a low- or middle-income
country (Oliveira 2018).

Sixteen studies were conducted in real-world field settings, of which
10 were in restaurants (Berry 2019; Bollinger 2011; Cawley 2020;
Elbel 2009; Ellison 2013; Ellison 2014; Oliveira 2018; Petimar 2019;
Petimar2021;VanEpps 2016), three in worksite cafeterias (Reynolds
2022; Vasiljevic 2018; Vasiljevic 2019), and three in supermarkets
(Dubois 2021; Elshiewy 2018; Fichera 2020). The remaining nine
studies were conducted in laboratory settings, of which six took
place in naturalistic laboratory settings that attempted to mimic
selection and purchasing in a real-world setting (Clarke 2023a;
Hammond 2013; Harnack 2008; James 2015; Platkin 2014; Roberto
2012), and three were in laboratory settings that did not attempt to

wholly mimic a real-world setting (Roberto 2010; Robertson 2020;
Temple 2010).

Fourteen studies recruited a general population sample (Berry
2019; Bollinger 2011; Cawley 2020; Clarke 2023a; Dubois 2021; Elbel
2009; Elshiewy 2018; Fichera 2020; Harnack 2008; Petimar 2019;
Petimar 2021; Roberto 2010; Roberto 2012; Robertson 2020), four
studies recruited worksite employees from the general population
(Reynolds 2022; VanEpps 2016; Vasiljevic 2018; Vasiljevic 2019), six
studies recruited mainly student populations (Ellison 2013; Ellison
2014; Hammond 2013; James 2015; Oliveira 2018; Temple 2010),
and one study recruited a specific sample of females, who were
classified as overweight or obese (Platkin 2014).

In terms of socioeconomic status of the study samples, six studies
were conducted purposefully in both high and low socioeconomic
status samples (Dubois 2021; Harnack 2008; Petimar 2019; Petimar
2021; Vasiljevic 2018; Vasiljevic 2019), one was conducted in a
low socioeconomic context (Elbel 2009); and the remaining 18
studies were conducted in high socioeconomic contexts (Berry
2019; Bollinger 2011; Cawley 2020; Clarke 2023a; Ellison 2013;
Ellison 2014; Elshiewy 2018; Fichera 2020; Hammond 2013; James
2015; Oliveira 2018; Platkin 2014; Reynolds 2022; Roberto 2010;
Roberto 2012; Robertson 2020; Temple 2010; VanEpps 2016).

The studies did not consistently describe full details of study
participants (including age, gender/sex, and ethnicity) as this
information was not always available for studies that randomised
by site (Dubois 2021; Reynolds 2022; Vasiljevic 2018; Vasiljevic 2019)
or recorded supermarket transactions (Bollinger 2011; Elshiewy
2018; Petimar 2021). Of the studies that did include these details:

« 16 studies recruited participants aged 18 years or over (Berry
2019; Cawley 2020; Clarke 2023a; Elbel 2009; Ellison 2013; Ellison
2014; Hammond 2013; James 2015; Platkin 2014; Roberto 2010;
Roberto 2012; Robertson 2020; Temple 2010; VanEpps 2016;
Vasiljevic 2018; Vasiljevic 2019); one study recruited participants
aged 20 years or over (Oliveira 2018), one study included
adolescents over 16 years as well as adults (Harnack 2008), and
one study recruited children, adolescents, and adults (Petimar
2021).

« 14 studies that included a mean age (Berry 2019; Cawley 2020;
Clarke 2023a; Elbel 2009; Fichera 2020; James 2015; Platkin
2014; Reynolds 2022; Roberto 2010; Roberto 2012; Robertson
2020; Temple 2010; Petimar 2019; VanEpps 2016), this ranged
from 21.9 years (James 2015) to 48.6 years (Fichera 2020).

« 21 studies reported the sex/gender of participants (Berry 2019;
Cawley 2020; Clarke 2023a; Elbel 2009; Ellison 2013; Ellison
2014; Fichera 2020; Hammond 2013; Harnack 2008; James
2015; Oliveira 2018; Petimar 2019; Platkin 2014; Reynolds 2022;
Roberto 2010; Roberto 2012; Robertson 2020; Temple 2010;
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VanEpps 2016; Vasiljevic 2018; Vasiljevic 2019) ranging from 28%
female (Reynolds 2022), to 100% female (Platkin 2014). Four
studies did not report or were unable to assess this (Bollinger
2011; Dubois 2021; Elshiewy 2018; Petimar 2021).

« 12 studies reported some element of ethnicity (Cawley 2020;
Clarke 2023a; Elbel 2009; Hammond 2013; Harnack 2008;
James 2015; Petimar 2019; Platkin 2014; Roberto 2010; Roberto
2012; Temple 2010; VanEpps 2016). Eight studies reported
the percentage of white participants (Cawley 2020; Clarke
2023a; Hammond 2013; James 2015; Petimar 2019; Roberto
2010; Roberto 2012; VanEpps 2016), which ranged between
25% (Petimar 2019) and 88% (James 2015). Eight studies
reported the percentage of Black participants (Clarke 2023a;
Elbel 2009; James 2015; Petimar 2019; Platkin 2014; Roberto
2010; Roberto 2012; VanEpps 2016), which ranged between 4%
(James 2015) and 66% (Elbel 2009). Nine studies reported the
percentage of Hispanic participants (Cawley 2020; Cawley 2020;
Clarke 2023a; Elbel 2009; James 2015; Petimar 2019; Roberto
2010; Roberto 2012; VanEpps 2016), which ranged between 1%
(Cawley 2020; VanEpps 2016) and 45% (Platkin 2014). Seven
studies reported the percentage of Asian participants (Cawley
2020; Harnack 2008; James 2015; Petimar 2019; Platkin 2014;
Roberto 2010; Roberto 2012; VanEpps 2016), which ranged
between 5% (James 2015; Petimar 2019) and 24% (Cawley 2020).
Nine studies reported ethnicity in an 'other' category (Cawley
2020; Hammond 2013; Harnack 2008; James 2015; Petimar 2019;
Platkin 2014; Roberto 2010; Roberto 2012; VanEpps 2016), which
ranged between 1% (James 2015) and 97% (Harnack 2008).
Temple 2010 reported a 43% ethnic minority sample.

« 11 studies reported weight status or BMI in some form (Cawley
2020; Clarke 2023a; Hammond 2013; Harnack 2008; James 2015;
Petimar 2019; Platkin 2014; Roberto 2010; Roberto 2012; Temple
2010; VanEpps 2016). Seven of these studies provided mean
BMIs, of which the mean BMI was less than 25 kg/mZ2 in one study
(James 2015) and between 25 kg/m2 and 30 kg/m?2 in six studies
(Clarke 2023a; Petimar 2019; Platkin 2014; Roberto 2010; Temple
2010; VanEpps 2016). Harnack 2008 reported participants as
being 42.6% normal weight range, 27.9% overweight, and
29.6% obese. Hammond 2013 reported participants as 1.6%
underweight, 42.5% normal weight, 31.4% overweight, and
24.5% obese. Cawley 2020 reported that 7% of the sample had
a BMI over 30 kg/m2, and in Roberto 2012, 22% of the sample
was classified as overweight or obese. Overall, six of the studies
that reported weight status had a sample that had an average
BMI score within the overweight category (Clarke 2023a; Petimar
2019; Platkin 2014; Roberto 2010; Temple 2010; VanEpps 2016),
or indicated a majority of the sample as overweight or obese
(Hammond 2013; Harnack 2008).

Interventions and comparisons

All 25 studies involved manipulations as applied to food products
(including non-alcoholic drinks); two studies also included
alcoholic drinks (Cawley 2020; Clarke 2023a).

Twenty studies included a simple calorie label versus no calorie
label comparison (Berry 2019; Bollinger 2011; Cawley 2020; Clarke
2023a; Elbel 2009; Ellison 2013; Ellison 2014; Hammond 2013;
Harnack 2008; James 2015; Petimar 2019; Petimar 2021; Platkin
2014; Roberto 2010; Roberto 2012; Robertson 2020; Temple 2010;
VanEpps 2016; Vasiljevic 2018; Vasiljevic 2019). Two of these studies
also included an additional labelling arm that was eligible for

inclusion in the review: one study also assessed calorie labelling
with information about at least one other nutrient (Hammond
2013), and one study also included calories with PACE labelling
(Platkin 2014). Four studies compared only calorie labelling with
information about at least one other nutrient to no label (Dubois
2021; Elshiewy 2018; Fichera 2020; Oliveira 2018), while one study
only compared calories with PACE labelling to no label (Reynolds
2022). Seven studies evaluated a second or third treatment arm
that contained information about the same product characteristic
presented in multiple ways (e.g. simple calorie labelling; calorie
labelling with additional colour coding), so we combined these
arms as a single calorie labelling intervention (Ellison 2013; Ellison
2014; Hammond 2013; Platkin 2014; Roberto 2010; Roberto 2012;
VanEpps 2016).

Eighteen studies investigated calorie labels on menus (Berry 2019;
Bollinger 2011; Cawley 2020; Elbel 2009; Ellison 2013; Ellison
2014; Hammond 2013; Harnack 2008; James 2015; Oliveira 2018;
Petimar 2019; Petimar 2021; Platkin 2014; Roberto 2010; Robertson
2020; VanEpps 2016; Vasiljevic 2018; Vasiljevic 2019). Five studies
investigated calorie labels on products, with labels either on
product packaging (Elshiewy 2018; Fichera 2020; Roberto 2012), or
adjacent to the product (Clarke 2023a; Temple 2010); one study
displayed calorie labels on menus, adjacent to products, and on
packaging (Reynolds 2022); and one study assessed calorie labels
on products, leaflets, and aisles in supermarkets (Dubois 2021).
Most studies displayed calorie information on all menu items
(Berry 2019; Bollinger 2011; Cawley 2020; Clarke 2023a; Elbel 2009;
Ellison 2014; Hammond 2013; Harnack 2008; James 2015; Oliveira
2018; Petimar 2019; Petimar 2021; Platkin 2014; Roberto 2010;
Robertson 2020; VanEpps 2016). One study that displayed calorie
information on menus did not give calorie information for all items
(specifically dessert specials and drinks) (Ellison 2013). Another
study investigating calorie labels on cereal packaging provided
calorie information for cereal but not milk (Roberto 2012). It was
unclear for one study if soft drinks were labelled, but this was
assumed as all other food products were labelled and energy was
calculated for all products including drinks (Temple 2010). Three
studies in supermarket settings displayed FOP calorie labels on
only certain products, for example, store-branded products (Dubois
2021; Elshiewy 2018; Fichera 2020). Three studies in worksite
cafeterias could not provide calorie information for all items, but
most items were labelled in each study (Reynolds 2022; Vasiljevic
2018; Vasiljevic 2019). For example, in Vasiljevic 2019, 87% of
products across all sites were labelled.

Twenty-one studies compared a calorie labelling intervention
to no label (Berry 2019; Bollinger 2011; Cawley 2020; Clarke
2023a; Elbel 2009; Ellison 2013; Ellison 2014; Hammond 2013;
Harnack 2008; James 2015; Oliveira 2018; Petimar 2019; Petimar
2021; Platkin 2014; Reynolds 2022; Roberto 2010; Robertson 2020;
Temple 2010; VanEpps 2016; Vasiljevic 2018; Vasiljevic 2019). Four
studies compared additional front-of-pack calorie labelling to
solely current labelling on products, which was on the back of
packaging (Elshiewy 2018; Fichera 2020; Dubois 2021; Roberto
2012).

Nine studies included additional arms that were not eligible
for inclusion in the review. One study assessed health warning
labels (Clarke 2023a); one study assessed serving size information
(Roberto 2012); two studies assessed recommended daily
allowance information (Roberto 2010; Robertson 2020); three
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studies assessed other nutritional labelling that did not include
energy information, such as colour coding or traffic light symbols
(Dubois 2021; Ellison 2013; VanEpps 2016); and two studies
assessed price manipulations (Ellison 2014; Harnack 2008). Where
possible, and unless there was clear evidence for an interaction,
groups that included calorie information in a factorial design were
combined.

Twenty-four studies measured selection (Berry 2019; Bollinger
2011; Cawley 2020; Clarke 2023a; Dubois 2021; Elbel 2009; Ellison
2013; Ellison 2014; Elshiewy 2018; Fichera 2020; Hammond 2013;
Harnack 2008; James 2015; Oliveira 2018; Petimar 2019; Petimar
2021; Platkin 2014; Reynolds 2022; Roberto 2010; Roberto 2012;
Robertson 2020; VanEpps 2016; Vasiljevic 2018; Vasiljevic 2019).
For studies that measured selection, most measured selection
with purchasing (Berry 2019; Bollinger 2011; Cawley 2020; Dubois
2021; Elbel 2009; Ellison 2013; Ellison 2014; Elshiewy 2018;
Fichera 2020; Harnack 2008; Petimar 2019; Petimar 2021; Reynolds
2022; Robertson 2020; VanEpps 2016; Vasiljevic 2018; Vasiljevic
2019), with six studies measuring selection without purchasing
(Hammond 2013; James 2015; Oliveira 2018; Platkin 2014; Roberto
2010; Roberto 2012), and one study measuring selection with the
intention to purchase from a subsequent online shop (with actual
purchasing also then being assessed) (Clarke 2023a). Most studies
measured selection by calculating the amount of energy or number
of healthy items selected from menu items (Berry 2019; Cawley
2020; Ellison 2013; Hammond 2013; Harnack 2008; James 2015;
Oliveira 2018; Platkin 2014; Roberto 2010) or receipts (Clarke 2023a;
Elbel 2009; Ellison 2014; Petimar 2019; Robertson 2020; VanEpps
2016), with eight studies measuring selection from transaction
data (Bollinger 2011; Dubois 2021; Elshiewy 2018; Fichera 2020;
Petimar 2021; Reynolds 2022; Vasiljevic 2018; Vasiljevic 2019).
One study assessed selection by measuring the amount of cereal
poured (Roberto 2012). Seven studies that measured selection also
measured consumption (Hammond 2013; Harnack 2008; James
2015; Platkin 2014; Roberto 2010; Roberto 2012; Robertson 2020),
with one study only measuring consumption (Temple 2010). All
studies assessed consumption by subtracting the weight of items
consumed from total items ordered or available and converting
this to energy. All of the studies, apart from four, measured
energy selected or consumed per transaction or meal: one study
measured energy selected or consumed per individual item within
a transaction (Dubois 2021), and three studies measured total
energy selected or consumed per day (Reynolds 2022; Vasiljevic
2018; Vasiljevic 2019).

Eighteen studies assessed energy selected or consumed from all
products that participants had access to or were presented with,
irrespective of whether it was labelled (Berry 2019; Bollinger 2011,

Cawley 2020; Clarke 2023a; Elbel 2009; Ellison 2014; Hammond
2013; Harnack 2008; James 2015; Oliveira 2018; Petimar 2019;
Petimar 2021; Platkin 2014; Roberto 2010; Roberto 2012; Robertson
2020; Temple 2010; VanEpps 2016). For the only study conducted
in supermarket settings that was included in the meta-analysis,
energy from labelled items was the outcome extracted for inclusion
as those were the data provided by the authors (Dubois 2021). Non-
randomised studies reported outcomes relating to both labelled
categories only and total energy (Elshiewy 2018; Fichera 2020).
For the studies conducted in worksite cafeterias, we extracted the
primary outcome, which was energy purchased from labelled items
only (labelling being applied to most products) (Reynolds 2022;
Vasiljevic 2018; Vasiljevic 2019).

Duration of exposure to, and assessment of, the intervention
ranged between less than one day (Berry 2019; Cawley 2020; Clarke
2023a; Hammond 2013; Harnack 2008; James 2015; Oliveira 2018;
Platkin 2014; Roberto 2010; Roberto 2012; Robertson 2020; Temple
2010) and multiple weeks (2 to 13 weeks) (Dubois 2021; Ellison
2013; Ellison 2014; Reynolds 2022; VanEpps 2016; Vasiljevic 2018;
Vasiljevic 2019) in randomised/quasi-randomised studies, and two
weeks to five yearsin non-randomised studies (Bollinger2011; Elbel
2009; Elshiewy 2018; Fichera 2020; Petimar 2019; Petimar 2021).

Excluded studies

We excluded 100 study reports at the full-text screening stage;
41 of these were ineligible interventions and 33 had a lack of
measurement of eligible selection/consumption outcomes. See
Characteristics of excluded studies table for further details.

Studies awaiting classification

We categorised eight studies as awaiting classification, which will
be considered for inclusion in the next update of this review
(Clements 2016; Dos Santos 2015; Elshiewy 2022; Girz ongoing; Lee
2018; Petimar 2022; van Doorn 2023; Zhu 2023). See Characteristics
of studies awaiting classification table for further details.

Risk of bias in included studies
Randomised studies

We used the RoB 2 tool to assess risk of bias for each of the included
studies, with a summary provided in Figure 3 (randomised studies)
and Figure 4 (cluster-RCTs). There were at least some concerns
about overall risk of bias for 12/19 randomised studies, with one of
these assessed at high risk of bias (Ellison 2014). The other seven
studies were at low risk of bias (Cawley 2020; Clarke 2023a; Dubois
2021; Reynolds 2022; Robertson 2020; Vasiljevic 2018; Vasiljevic
2019). A summary for each domain by outcome is presented below.
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Figure 3. Risk of bias assessment for randomised studies (figure generated using the robvis tool (McGuinness
2021)). Fullinformation on the judgements for each domain available at: https://osf.io/qya8u/
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Figure 4. Risk of bias assessment for cluster-randomised studies (figure generated using the robvis tool
(McGuinness 2021)). Full information on the judgements for each domain available at: https://osf.io/qya8u/
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D1 : Bias arising from the randomization process.
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relation to timing of randomization.

- Some concerns
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D2 : Bias due to deviations from intended intervention.
D3 : Bias due to missing outcome data.

D4 : Bias in measurement of the outcome.

D5 : Bias in selection of the reported result.

Selection (with or without purchasing)

Bias arising from the randomisation process. There were some
concerns for this component in 9/18 randomised studies with a
selection (with or without purchasing) outcome, mainly due to an
absence of detail in describing the randomisation and allocation
concealment processes. One study was at high risk of bias as the
randomisation process was unclear and there were substantial
baselineimbalances which the authors acknowledged could be due
to the intervention assignment (Ellison 2014).

Bias arising from the timing of identification and recruitment of
individual participants into clusters. This componentonly applied to
cluster-RCTs, all of which were at low risk of bias for this domain.

Bias due to deviations from intended interventions. Most studies
(17/18) were at low risk for this domain. There were some concerns
about one study, for which we judged there was insufficient
information (including on the analysis) to determine that there
would have been no impact of deviations from the intervention
(Oliveira 2018).

Bias due to missing outcome data. Most studies (16/18) were at
low risk for this domain. Two studies were judged as having
some concerns as the number of randomised participants was not
reported, meaning we were unable to assess the amount of missing
outcome data (Ellison 2013; Ellison 2014).

Bias in measurement of the outcome. Most studies (17/18) were
at low risk as they used an objective measure of selection or

purchasing. One study was judged as having some concerns as
there was insufficient detail on the outcome measurement (i.e. how
foods were classed into healthy versus unhealthy categories, and
energy details were not provided) (Oliveira 2018).

Bias in selection of the reported result. We judged eight studies
at low risk of bias, as they reported preregistered analysis
intentions (Cawley 2020; Clarke 2023a; Dubois 2021; Hammond
2013; Reynolds 2022; Robertson 2020; Vasiljevic 2018; Vasiljevic
2019). The remaining studies (10/18) had some concerns due to
there not being preregistered publicly available analysis intentions
(e.g.in a protocol, trial registration, or statistical analysis plan).

Consumption

Bias arising from the randomisation process. There were some
concerns for this component in 6/8 studies, mainly due to an
absence of detail in describing the randomisation and allocation
concealment processes.

Bias due to deviations from intended interventions. All studies were
at low risk for this domain.

Bias due to missing outcome data. All studies were at low risk for this
domain.

Bias in measurement of the outcome. All studies were at low risk as
they used an objective measure of consumption.
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Bias in selection of the reported result. We judged two studies at
low risk of bias, as they reported preregistered analysis intentions
(Hammond 2013; Robertson 2020). Most studies (6/8) had some
concerns due to there not being preregistered publicly available
analysis intentions (e.g. in a protocol, trial registration, or statistical
analysis plan).

Full information on the judgements for each domain is available at
https://osf.io/qya8u/.

Non-randomised studies
Selection (with or without purchasing)

We used the ROBINS-I tool to assess risk of bias for each of
the non-randomised studies, with a summary provided in Figure

5. All six studies were assessed at moderate overall risk of bias
(Bollinger 2011; Elbel 2009; Elshiewy 2018; Fichera 2020; Petimar
2021; Petimar 2019), principally due to all studies having the
potential for confounding, even if there was an appropriate analysis
to control for confounding domains. At the outset, we considered
potential confounding domains to be key participant demographic
characteristics (age, sex, and socioeconomic status distributions),
and key study (intervention setting) characteristics (major events,
different geographic areas, different retail environments). A
moderate risk of bias rating suggests a study is sound for a non-
randomised study but cannot be compared to a well-performed
RCT (Sterne 2016b). Asummary for each of the individual risk of bias
domains is presented below.

Figure 5. Risk of bias assessment (summary of ROBINS-I) for non-randomised studies (figure generated using the
robvis tool (McGuinness 2021)). Full information on the judgements for each domain available at: https://osf.io/

qyasu/
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Bias due to confounding. All studies were at moderate risk of
bias for the potential for confounding, although we judged that
confounding domains - including time varying confounding where
applicable - were appropriately controlled for in the analysis in
each study. For most studies there were no concerns in any study
about validity or reliability of their measurement, although there
was not enough information reported in one study to assess this
(Elbel 2009).

Bias in selection of participants into the study. All studies were
at low risk of bias for this domain. Most studies predefined
selection of participants into the study by geographical area based
on calorie labelling legislation and all participants who would
have been eligible were included (i.e. transactions were recorded
within a given time period). One study used a random sample of

: Bias in measurement of outcomes.
: Bias in selection of the reported result.

participants, but this was carried out before the intervention was
implemented (Elshiewy 2018). Another study recruited participants
from a pre-existing representative panel of participants, but the
sample was recruited independently of the study via a research
agency (Fichera 2020).

Bias in classification of interventions. All studies were at low risk of
bias for this domain. The intervention status was well-defined for
all studies and was based on the introduction of calorie labelling
policies or legislation.

Bias due to deviations from intended interventions. All studies were
at low risk of bias for this domain. Most studies (5/6) did not
report any deviations from the intended intervention. One study
highlighted that fines were given to fast-food restaurants that were

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 26
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


https://osf.io/qya8u/
https://osf.io/qya8u/
https://osf.io/qya8u/

Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

not in compliance with regulations (Elbel 2009), which suggests
that some restaurants did not fully comply with the labelling
policy. However, study authors noted that it was likely that most
sites implemented labelling as planned and therefore effects of
this on the outcome would be minimal. No studies included co-
interventions.

Bias due to missing data. All studies were at low risk of bias for
this domain. Two studies reported some missing outcome data, but
both included sensitivity analyses and reported that results were
robust for any missing data (Fichera 2020; Petimar 2021).

Bias in measurement of the outcome. Most (5/6) studies were at
low risk of bias for this domain as they used an objective (i.e. not
self-report) measure of behaviour (i.e. selection measured using
receipts or transactions). One study was at moderate risk of bias
as it relied on participants recording their own purchases using a
scanner in the home (Fichera 2020).

Bias in selection of the reported result. We judged all studies at low
risk of bias as there was no indication that there was selection of
the reported analysis from multiple analyses or subgroups for any
study and the statistician on this review's author team confirmed
that analyses for each study were appropriate.

Fullinformation on the judgements for each domain is available at
https://osf.io/qya8u/.

Effects of interventions

See: Summary of findings 1 Calorie (energy) labelling for selection
and consumption of food and non-alcoholic drinks; Summary of
findings 2 Calorie (energy) labelling for selection and consumption
of alcoholic drinks

Effects of calorie labelling on selection of food (including non-
alcoholic drinks)

See Summary of findings 1.

Randomised studies

For our planned primary analysis, outcome data were available
for 19 comparisons from 16 studies, involving 9850 participants
(including participating clusters) (Cawley 2020; Clarke 2023a;
Dubois 2021; Ellison 2013; Ellison 2014; Hammond 2013; Harnack
2008; James 2015; Platkin 2014; Reynolds 2022; Roberto 2010;
Roberto 2012; Robertson 2020; VanEpps 2016; Vasiljevic 2018;
Vasiljevic 2019). All studies introduced calorie labelling on or
adjacent to products or on menus. Most studies (14/16) investigated
simple calorie labels compared to no labels (Cawley 2020; Clarke
2023a; Ellison 2013; Ellison 2014; Hammond 2013; Harnack 2008;
James 2015; Platkin 2014; Roberto 2010; Roberto 2012; Robertson
2020; VanEpps 2016; Vasiljevic 2018; Vasiljevic 2019), of which
one also compared calorie labelling with information about at
least one other nutrient to no labels (Hammond 2013), and one
also compared calories with PACE labelling to no labels (Platkin
2014). For the remaining two studies, one study only investigated
calorie labels with information about at least one other nutrient
to no labels (Dubois 2021), and one study only compared calories

with PACE labelling to no labels (Reynolds 2022). Half of the
studies (8/16) were conducted in real-world settings (seven in
restaurants and onein astore), sixin naturalistic laboratory settings
(Clarke 2023a; Hammond 2013; Harnack 2008; James 2015; Platkin
2014; Roberto 2012), and two in laboratory settings (Roberto
2010; Robertson 2020). Most studies measured selection with
purchasing (10/16; Cawley 2020; Dubois 2021; Ellison 2013; Ellison
2014; Harnack 2008; Reynolds 2022; Robertson 2020; VanEpps
2016; Vasiljevic 2018; Vasiljevic 2019), with five studies measuring
selection without purchasing (Hammond 2013; James 2015; Platkin
2014; Roberto 2010; Roberto 2012), and one study measuring
selection with the intention to purchase from a subsequent online
shop (with actual purchasing also then being assessed) (Clarke
2023a).

Calorie labelling of food led to a small reduction in energy
selected (SMD -0.06, 95% CI -0.08 to -0.03; P < 0.0001, 12 =
2%; 16 randomised studies, 19 comparisons, 9850 participants;
high-certainty evidence; Analysis 1.1). The 12 statistic indicated
that almost none of the total variance in effect estimates was
attributable to study heterogeneity. Our extrapolation of the size
of this summary effect suggests that if calorie labelling was
implemented for an assumed average meal of 600 calories (SD 185)
kcal, adults would select 11 kcal less (15 kcal less to 6 kcal less),
reducing energy purchased by 1.8% (2.5% less to 1% less).

GRADE assessment indicated that the evidence for this outcome
was of high certainty, meaning that it provides a very good
indication of the likely effect, with a low likelihood that the actual
effect will be substantially different, and that further research
is very unlikely to change our confidence in the estimate of
effect. Our justification for not downgrading on any domains
was as follows. We did not downgrade for risk of bias as most
of the weight in the meta-analysis was derived from studies
at low risk of bias, corroborated by a sensitivity analysis of
only low risk of bias studies generating a similar result. We did
not downgrade on inconsistency as there were low levels of
statistical inconsistency and heterogeneity in the analysis. We
did not downgrade for indirectness because most of the weight
in the meta-analysis derived from real-world field studies in a
range of settings and with the content of studied interventions
comparable to what would likely be implemented. The intervention
would likely be implemented at a substantially larger scale than
was reflected in the included randomised studies, but while
this confers uncertainty about how predictably estimates would
apply to real-world implementation at scale (e.g. the degree
to which intervention fidelity would be maintained, although
particularly if mandated and enforced through regulation, it cannot
be presumed this would be lesser than is observed in trials), we
judged that it is likely impractical to conduct randomised trials of
these interventions that use substantially increased samples and
durations of assessment. We did not downgrade for imprecision,
as there was a precise effect estimate with a large sample size
exceeding the optimal information size and narrow Cls that
only encompass benefit of the intervention. Finally, we did not
downgrade on publication bias as this was not strongly suspected
based on the funnel plot, with only a minimally sufficient number
of plots with no clear asymmetry (Figure 6).
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Figure 6. Funnelplot
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We conducted three prespecified subgroup analyses concerning
moderation of intervention effects by setting, label type, and
socioeconomic status. Subgroup analyses suggested no evidence
of a difference in effect by setting (Chi2 = 5.68, df = 3, P = 0.13,
12 = 47.2%; Analysis 1.2), although there was a notably larger
summary mean effect size in laboratory settings (SMD -0.29, 95%
Cl -0.49 to -0.09) compared to restaurants (SMD -0.05, 95% CI
-0.09 to -0.02), stores (SMD -0.05, 95% CI —0.08 to -0.01), and
naturalistic laboratories (SMD -0.07, 95% Cl -0.16 to 0.03). There
was no evidence of a difference by label type (Chi2 = 0.31, df = 2,
P = 0.86, 12 = 0%,; Analysis 1.3): simple calorie labels (SMD -0.07,
95% Cl -0.11 to —0.03); calories with PACE labelling (SMD -0.05,
95% CI -0.12 to 0.03); calorie labelling with information about
at least one other nutrient (SMD -0.06, 95% CI| -0.11 to -0.01).
Finally, subgroup analyses suggested no evidence of a difference
(Chi2 =3.92, df = 1, P = 0.05, 12 = 74.5%; Analysis 1.4) in studies
with participants from a high socioeconomic status (SMD -0.08,
95% Cl -0.12 to -0.05) compared to those with participants of both
low and high socioeconomic status (SMD —0.04, 95% Cl -0.07 to
-0.01). A further exploratory subgroup analysis found no evidence
that calorie labels were differentially effective whether placed on
menus, or adjacent to and on product packaging (Analysis 1.5).

We conducted a series of planned sensitivity analyses of the
primary analysis of the selection outcome. First, we used a
subgroup analysis concerning the seven studies that were at low
risk of bias (Cawley 2020; Clarke 2023a; Dubois 2021; Reynolds
2022; Robertson 2020; Vasiljevic 2018; Vasiljevic 2019). The effect
in the low risk of bias studies was comparable to the overall effect

0.5 1

size (SMD -0.05, 95% CI -0.07 to —0.02). There was a larger summary
mean effect size for studies judged to have some concerns or at high
risk of bias (SMD —0.12, 95% C| -0.19 to -0.06) (Chi2 = 4.40, df = 1,
P = 0.04, 12 = 77.3%; Analysis 1.6). Second, for three studies that
did not report the results in the format required for our analysis,
we imputed values (Reynolds 2022; Vasiljevic 2018; Vasiljevic 2019)
(see Broken link). We carried out a sensitivity analysis removing
these three studies. This did not affect the interpretation of the
primary analysis with a summary mean effect size that was slightly
larger (SMD -0.07, 95% CI -0.10 to -0.04; P < 0.0001; Analysis
1.7). As the analysis of selection outcomes included studies with
purchasing and studies without purchasing, we also carried out a
sensitivity analysis to check whether this modified the result. As
would be expected given most studies of selection included actual
purchasing, excluding studies without purchasing did not change
effect estimates (SMD -0.05, 95% CI -0.07 to —0.03; P < 0.0001).

Two randomised (or quasi-randomised) studies could not be
included in the analysis as one did not report the number of
participants in each group (Berry 2019), and another did not report
energy, only the number of healthy products selected (Oliveira
2018) (see Table 1). Both were conducted in restaurant field settings
and investigated calorie labelling on menus. Berry 2019 measured
selection with purchasing and Oliveira 2018 selection only. In
Berry 2019, calorie information on menus did not influence energy
ordered. Similarly, in Oliveira 2018 there were no differences in the
number of healthy food choice items selected.
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Non-randomised studies

Six non-randomised studies met the inclusion criteria: two
interrupted time series studies (Elshiewy 2018; Petimar 2021) and
four CBA studies (Bollinger 2011;Elbel 2009; Fichera 2020; Petimar
2019). Table 1 provides a narrative synthesis of these studies.
Four studies compared energy purchasing before and after the
implementation of calorie labelling in restaurants in the USA: three
in fast-food chains (Elbel 2009; Petimar 2019; Petimar 2021), and
one in a coffee shop chain (Bollinger 2011). Two studies compared
energy purchasing before and after the implementation of calorie
labelling on products in stores in the UK (Elshiewy 2018; Fichera
2020).

Of the four studies that investigated calorie labelling in restaurants
in the USA, two studies found that calorie labelling reduced energy
purchased. Bollinger 2011 investigated the implementation of
calorie labelling in 222 coffee shops in New York City compared to
94 control sites in Boston and Philadelphia. There was an average
decrease in energy purchased of 14.4 kcal per transaction after
implementation of calorie labelling, mainly driven by changes in
food purchasing (P = 0.001), with no evidence of impact on energy
purchased from drinks. Petimar 2021 measured transactions over
a four-year period (two years after franchise labelling and one year
after nationwide labelling) and reported a mean reduction of 73
kcal per transaction (95% Cl -81 to -65), equivalent to a 4.7%
reduction. Two studies reported no evidence for a reduction in
energy purchased. Elbel 2009 reported no differencesin purchasing
behaviourin five control sites and 14 intervention sites, after calorie
labelling was implemented, with an increase of 21 calories after
labelling in one city (New York City) and 3 calories in another
city that did not implement calorie labelling (Newark). Petimar
2019 reported that although there was a decrease in energy
purchased, calorie labelling was not associated with a reduction
in energy purchased in intervention compared to control sites
over a four-year period in 5948 participants (adults: =19 calories,
95% Cl -112 to 75; children: -13 calories, 95% Cl -108 to 135;
adolescents: —49 calories, 95% Cl-126 to 38). Of the two studies that
investigated calorie labelling on products in stores in the UK, both
found a reduction in energy purchased from labelled products.
Elshiewy 2018 evaluated changes before and after calorie front-of-
pack labelling in UK supermarkets one year before and one year
after labelling was implemented on three store brand categories:
cookies, soft drinks, and breakfast cereals. In 4,131,570 purchase
transactions from 188,062 participants, there was a reduction of
9.5% in energy purchased from labelled products. Fichera 2020
assessed the implementation of calorie labelling in nine large
retailers where four introduced voluntary front-of-pack labelling on
foods recommended for labelling by the Food Standards Agency,
these included ready meals, burgers, pizzas, sandwiches, cereals,
dairy foods, and cookies. Over a three-year period, in 360,921
observations from more than 20,707 households, there was a
reduction in energy purchased from labelled food purchases of 588
kcal per month (P < 0.01). This study also found a reduction in
energy purchased across all products (labelled and unlabelled).

We did not include quantitative summary estimates from non-
randomised studies in Summary of findings 1. This is because we
could not assume a meaningful summary estimate representing
this body of studies, with estimates not being comparable to
those from randomised studies or to one another. We considered
only four of six studies to have reported reasonably comparable
data (on mean selection per transaction, which ranged from

73 kcal lower to 18 kcal higher with calorie labelling). Non-
randomised evidence may in principle complement randomised
evidence when the reason to downgrade evidence from RCTs
is due to indirectness (Cuello-Garcia 2022). In this case, while
evidence for this outcome was already judged at high certainty
without downgrading in any domain, the principal reason for
not downgrading on indirectness was that we judged that it
was impracticable to conduct RCTs at a larger scale. Therefore,
evidence from non-randomised studies conducted at a larger scale
in real-world contexts could remain additionally informative and
complementary to randomised evidence, justifying its inclusion in
the review as per our intention in this review's protocol (Clarke
2021b).

Although for reasons outlined above, we could not summarise the
non-randomised data sufficiently well to make strong inferences to
directly complement our analysis of randomised studies, including
quantitative data concerning the magnitude of effects, findings
were broadly consistent with the direction of effect observed in
randomised studies: five of six non-randomised studies observed
a numeric decrease in energy purchased, with a numeric increase
in energy purchased in one study. We narratively synthesised this
evidence, presented in Table 1, and also conducted a sign test.
We deemed this method to be the most applicable in this case
given the studies concerned were heterogeneous in their methods
and design, reported different effect measures, and not all studies
reported P values. Therefore, this choice is in line with both
Cochrane guidance and reporting guidelines on synthesis without
meta-analysis in systematic reviews (Campbell 2020). Although the
sign test suggested findings were broadly consistent (5/6 studies
favoured the intervention; 83%, 95% Cl 44%t0 97%; P=0.22), due to
the conservative nature of this test with such few studies, we could
not establish that effects consistently favoured (or did not favour)
the intervention.

GRADE assessment indicated that the non-randomised evidence
for this outcome was of very low certainty, meaning that it does not
provide a reliable indication of the likely effect, and the likelihood
that the actual effect will be substantially different is very high.
We reached this judgement through downgrading certainty of the
evidence four times. It was initially downgraded twice because
GRADE assigns a default starting rating of 'low certainty' for
evidence from non-randomised studies. We further downgraded
the evidence one level for risk of bias (because all the studies were
judged to have significant concerns regarding risk of bias), and one
level for imprecision (because we were unable to generate and
assess a meaningful summary effect size estimate with Cls). We did
not downgrade for indirectness (because the studies were all large-
scale real-world field studies), inconsistency (the direction of effect
was broadly consistent with five of six non-randomised studies
observing a numeric decrease in energy purchased, although we
could not convincingly demonstrate consistency), or publication
bias (the studies were large scale and we had insufficient additional
information to suspect publication bias).

Effects of calorie labelling on consumption of food (including
non-alcoholic drinks)

See Summary of findings 1.
For our planned primary analysis, 10 comparisons from eight

studies, involving 2134 participants, provided data (Hammond
2013; Harnack 2008; James 2015; Platkin 2014; Roberto 2010;
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Roberto 2012; Robertson 2020; Temple 2010). All studies introduced
calorie labelling on products or on menus. All studies compared
simple calorie labels to no labels. One study also compared calorie
labelling with information about at least one other nutrient to no
labels (Hammond 2013), and one study also compared calories
with PACE labelling to no labels (Platkin 2014). Five studies took
place in naturalistic laboratory settings (Hammond 2013; Harnack
2008; James 2015; Platkin 2014; Roberto 2012), and three were in
laboratory settings (Roberto 2010; Robertson 2020; Temple 2010).

Calorie labels may decrease the amount of energy consumed from
food (SMD -0.19, 95% ClI -0.33 to -0.05; P = 0.006; 12 = 47%);
8 randomised studies, 10 comparisons, 2134 participants; low-
certainty evidence; Analysis 1.8). The |12 statistic indicates that a
moderate amount of the total variance in study-level estimates
of this effect was attributable to statistical heterogeneity. Our
extrapolation of the size of this summary effect suggests that, if
calorie labelling was implemented for an assumed average meal of
600 (SD 185) kcal, adults would consume 35 kcal less (95% Cl -61
kcal to -9 kcal), reducing energy consumed by 5.9% (95% CI1 -10.2%
to —-1.5%).

GRADE assessment indicated that the evidence for this outcome
was of low certainty, meaning that the current evidence does
not provide a reliable indication of the likely effect, and that
the likelihood that the actual effect will be substantially different
is very high. We reached this judgement through consideration
of the following criteria. We downgraded the evidence one level
due to serious study limitations because all but one study in the
meta-analysis was judged to have significant concerns regarding
risk of bias. We further downgraded the evidence one level for
indirectness because all studies were conducted in laboratory
settings (albeit varying in how naturalistic they were designed
to be) with short-term exposures not representative of real-
world implementation. We did not downgrade the evidence for
inconsistency, imprecision, or publication bias.

We conducted three prespecified subgroup analyses concerning
setting, label type, and socioeconomic status. It is advised that
subgroup analyses require at least 10 studies (Deeks 2023), but
these analyses include only 10 data points from eight studies.
Therefore, they are reported for completeness and we do not
consider them reliable for interpretation; we therefore only report
them here in this section and do not interpret them further.
Subgroup analyses for the consumption outcome suggested a
difference in effect by setting (Chi2 = 4.34, df = 1, P = 0.04, 12 =
76.9%; Analysis 1.9), with a larger summary mean effect size in
laboratory settings (SMD —0.45, 95% CI -0.76 to —0.14) compared to
naturalistic laboratories (SMD -0.09, 95% Cl -0.21 to 0.02). There
was no evidence of a difference by label type (Chi2=0.30,df=2,P=
0.86, 12 = 0%; Analysis 1.10) (simple calorie labels: SMD -0.19, 95%
Cl -0.35 to —0.02; calories with PACE labelling: SMD —0.39, 95% CI
-1.13 to 0.36; calorie labelling with information about at least one
other nutrient: SMD -0.23,95% CI -0.50 to 0.04). Subgroup analyses
by socioeconomic status suggested a larger effect (Chi2 = 5.50, df
=1, P =0.02, 12 =81.8%; Analysis 1.11) in studies with participants
of high socioeconomic status (SMD -0.23, 95% Cl -0.37 to -0.10)
compared to those studies with participants of both low and high
socioeconomic status (SMD 0.02, 95% Cl —0.14 to 0.18).

We carried out a planned sensitivity analysis concerning one study
that was at low risk of bias (Robertson 2020). The effect in the

low risk of bias study was larger than the overall effect size (SMD
-0.68, 95% CI -1.13 to -0.24), compared to studies judged to
have some concerns or a high risk of bias (SMD -0.14, 95% ClI
-0.26 to -0.02) (Chi2 = 5.29, df = 1, P = 0.02, I2 = 81.1%; Analysis
1.12). This suggests that the primary meta-analysis result may be
a conservative estimate, albeit noting that there was only one low
risk of bias study.

Effects of calorie labelling on selection of alcoholic drinks

See Summary of findings 2.

For our planned primary analysis, two comparisons from two
studies, involving 5756 participants provided data (Cawley 2020;
Clarke 2023a). One study introduced calorie labels adjacent to
products in a naturalistic supermarket context, and one study
introduced calorie labels on menus in a restaurant (Cawley 2020).
Both studies investigated simple calorie labels compared to no
labels, with one study measuring selection with purchasing, and
one study measuring selection with the intention to purchase (with
actual purchasing also being subsequently assessed).

Calorie labels may have an effect on the amount of energy selected
from alcohol, but the direction and size of this effect are very
uncertain (SMD -0.05, 95% CI -0.25 to 0.16; P = 0.66, 12 = 59%;
very low-certainty evidence; Analysis 2.1). The I2 statistic indicates
that a substantial amount of the total variance in study-level
estimates of this effect was attributable to statistical heterogeneity,
which is consistent with differences in characteristics between the
two studies in this analysis, including differences in setting type
(supermarket versus restaurant) and label characteristics (adjacent
to products versus on menus).

GRADE assessment indicated that the evidence for this outcome
is of very low certainty, meaning that current evidence does
not provide a reliable indication of the likely effect, and the
likelihood that the actual effect will be substantially different
is very high. We reached this judgement through consideration
of the following criteria. We downgraded the current evidence
one level due to indirectness. Studies were conducted in a
field setting and a naturalistic laboratory setting (a simulated
online supermarket) and the content of studied interventions
was comparable to what would likely be implemented. However,
exposures to the intervention were short-term, and the nature
of the intervention means that it would feasibly and likely be
implemented at a substantially larger scale (e.g. at national or
regional level, including via manufacturing or retail companies)
and in a greater variety of real-world settings (e.g. supermarkets,
pubs, and bars) than was reflected in the included randomised
studies conducted at relatively small scale. Furthermore, we judge
that RCTs of these interventions that involve larger samples and
longer durations of assessment could feasibly be conducted that
may be able to adequately fulfil this criterion. In sum, this gives
uncertainty about how predictably estimates of intervention effects
from this review would apply to real-world implementation at
scale. This includes the degree to which intervention fidelity
would be maintained (although particularly if mandated and
enforced through regulation, it cannot be presumed this would
be lesser than is observed in trials) as well how much other
actors in the system could dampen or increase potential effects
(e.g. activities of the alcohol industry). Certainty was also
downgraded for inconsistency because there was evidence of
substantial heterogeneity from tests of statistical inconsistency
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and homogeneity, and imprecision, because although there was
a large sample size exceeding the optimal information size, there
were wide Cls encompassing both benefit and harm. We did not
downgrade the certainty of evidence on the remaining GRADE
domains (risk of bias because the meta-analysis derived solely
from low risk of bias studies, or publication bias because with only
two studies there was an insufficient number of data points to
adequately inform our judgement).

One study additionally reported the amount of alcohol that was
selected (in terms of alcohol units), finding no evidence of an
effect on this outcome (19.6 (SD 20.9) alcohol units selected in
the calorie labelling group versus 23.7 (SD 17.5) alcohol units
selected in the no-label group) (Clarke 2023a). In line with other
outcomes, we calculated an effect size as a SMD of -0.21 (95%
Cl -0.49 to 0.06; Analysis 2.2). GRADE assessment indicated that
the evidence for this outcome was of very low certainty, meaning
that current evidence does not provide a reliable indication of
the likely effect, and the likelihood that the actual effect will be
substantially different is very high. We reached this judgement
through consideration of the following criteria. We downgraded
the current evidence one level due to indirectness, as the study
was conducted in a simulated online supermarket with short-term
exposure to the intervention, and the nature of the intervention
means that it would feasibly and likely be implemented at
a substantially larger scale (e.g. at national or regional level,
including via manufacturing or retail companies) and in a variety
of real-world settings (e.g. supermarkets, pubs, and bars) not
reflected in this single study. Furthermore, we judged that RCTs
that involve larger samples and longer durations of assessment
could feasibly be conducted that may be able to adequately fulfil
this criterion. In sum, this gives uncertainty about how predictably
this estimate of the intervention's effect would apply to real-world
implementation at scale. Certainty was further downgraded by two
levels for imprecision, because the effect estimate was derived
from a single study with a sample size substantially lower than
the optimal information size and with wide Cls encompassing both
appreciable benefit and appreciable harm. We did not downgrade
the certainty of evidence (although it was already judged at
very low certainty) the remaining GRADE domains (risk of bias,
inconsistency, publication bias) as this was only a single study, and
was assessed as being at low risk of bias.

Effects of calorie labelling on consumption of alcoholic drinks

The search identified no studies.
DISCUSSION

Summary of main results

The evidence in this review suggests that people select and
purchase less energy from food (including non-alcoholic drinks)
when calorie labels are displayed on or adjacent to food products
and packaging. It also suggests that people consume less energy
from food when food products display calorie labels, although
the evidence for this effect was less certain. For alcohol, there
was insufficient evidence to estimate whether people select and
purchase less energy from alcohol when alcoholic drinks display
calorie labels, and evidence was entirely absent for consumption
of alcohol. Therefore, the remainder of this section concerns food
products (including non-alcoholic drinks) only.

The summary effect sizes derived from meta-analyses for food were
small but potentially important, suggesting impacts of 1.8% on
energy selected and purchased, and of 5.9% on energy consumed.
Although these estimates are only illustrative due to limitations of
the underlying data and the nature of extrapolation (see Measures
of treatment effect), if effects of such magnitudes were realised,
extended to food selection and consumption over a day, and
sustained over time, this could result in meaningful reductions in
energy intake. For example, 10-year weight gain between 1999 and
2009 among adults in England (i.e. 9 kg at the 90th percentile)
has been estimated to be equivalent to extra energy intake of
24 kcal per day over the same period (approximately 1.4% of
average daily energy intake from food) (Department of Health
2011). Sustained reductions in energy intake exceeding this level
are therefore potentially valuable in preventing further weight gain.
The relatively small effects observed are not unexpected given
evidence of the limited ability of information provision to change
health-related behaviour (Hollands 2012; Marteau 2023a). It has
also been observed that calorie labelling is often not noticed and
may only be used by a small proportion of motivated consumers
(Polden 2023). The large sample size for the meta-analysis of the
selection outcome allows for the estimation of a relatively precise
effect of such small magnitude (1.8%, 95% Cl 1.0% to 2.5%), where
a smaller sample size would not allow one to distinguish between
a small effect and no effect.

The certainty of the evidence in the meta-analysis for the selection
outcome was high, which means that we can be confident that the
true effect is similar to the estimated effect. However, the certainty
of the evidence in the meta-analysis for the consumption outcome
was low, meaning that the true effect of calorie labelling might be
markedly different from the estimated effect.

Concerning the second objective of the review - addressing the
impact of potential modifiers - for selection of food, we found
no evidence for an association between summary effect sizes and
variations in study setting, labelling type, or the socioeconomic
status of participants (noting there were no studies with only
high deprivation samples). These findings should be interpreted
with caution and would need to be confirmed by evidence from
future studies, but they tentatively suggest the potential for calorie
labelling to reduce selection of food among a variety of settings
and a broad range of people. There were insufficient data to enable
similar assessments of potential modifiers for the consumption of
food.

Overall completeness and applicability of evidence

The evidence for the effect of energy labelling for food (including
non-alcoholic drinks) was relatively complete and applicable. For
the selection outcome, the synthesised evidence was collected
from 16 randomised studies and six non-randomised studies,
encompassing a large sample of participants. The studies were
predominantly from field and naturalistic laboratory settings.
Most field studies were conducted in restaurants with only two
studies using supermarket settings and one of these could not
be included in the meta-analysis. Although we identified two
large non-randomised studies in supermarket settings which were
broadly in accordance with the results from the meta-analysis,
the lack of randomised studies in these settings could limit the
applicability of the evidence. Additionally, while most of the non-
randomised studies were long-term (i.e. over periods of up to
four years), the randomised studies typically assessed outcomes
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over relatively short periods. However, for the selection outcome,
findings were broadly consistent between included randomised
and non-randomised studies in terms of the direction of the effect.

Another factor that may limit the applicability of the results to
a broader range of contexts is that most of the studies were
from low social and material deprivation contexts, with only
four studies clearly including a mix of high and low deprivation
participants, and no studies with a high deprivation sample. Given
evidence of differences in nutrition literacy between different
socioeconomic status groups (Bhawra 2022), this may limit the
broad applicability of the findings. The scarcity of evidence in
high deprivation contexts also means we were unable to formally
assess differences between subgroups of differing socioeconomic
status. Concerns in this regard are somewhat assuaged by recent
analyses that suggest impacts of calorie labelling are unlikely to be
patterned by socioeconomic status, although evidence from real-
world settings remains scarce (Robinson 2023b). Additionally, we
identified very limited evidence (one study) from low- and middle-
income countries. It is possible that the effectiveness of calorie
labelling is similar across countries, although it could differ given
that exposure to prepackaged products, and patterns of obesity,
may vary (Ameye 2019). In terms of its implementation, calorie
labelling appears to be similarly feasible across countries, due to,
for example, its likely relatively low costs due to being delivered
at scale through small changes to menus or packaging, but this
remains to be comprehensively assessed.

The evidence for the effect of calorie labelling on the consumption
of food (including non-alcoholic drinks) was less complete, with
most of these studies conducted in laboratory settings. Even
though some of these were naturalistic laboratories, these are
not equivalent to uncontrolled real-world settings. These studies
usually also involved a single exposure to the calorie labelling
intervention over a relatively short time period, with short-
term outcomes. This limits the degree to which such effects of
calorie labelling can be generalised to complex real-world food
environments.

The completeness and applicability of evidence for alcoholic drinks
was very limited, with only two included studies investigating
effects of calorie labelling on selection, and an absence of evidence
for consumption. The two included studies for alcohol selection
were conducted in a field setting and a naturalistic laboratory
setting (replicating an online supermarket). The very small number
of studies on alcohol compared with food products is in line
with other reviews of interventions in physical microenvironments
(Hollands 2013), and with other reviews highlighting a lack of real-
world evidence including objective purchasing and consumption
outcomes for alcohol calorie labelling (Robinson 2021b). Although
there is increasing research and policy interest in alcohol calorie
labelling interventions, research is in its infancy compared to food
calorie labelling. This may be because, typically, alcohol labelling
interventions have focused on other types of labels, such as unit
or health warning labels (e.g. Blackwell 2018; Clarke 2021b; Clarke
2023a). In addition, alcohol consumption can be difficult to test
in laboratory and field settings, for example, due to licencing or
ethical issues.

We found no evidence to suggest associations between the effects
of calorie labelling on food selection, and setting type, labelling
type, or socioeconomic status (although this subgroup analysis
only compared low deprivation samples to samples that had a

mix of both low and high deprivation), suggesting that results
are reasonably consistent across at least different setting types
and labelling types. We were unable to assess the statistical
associations between such study characteristics and the effects
of calorie labelling on food consumption, or alcohol selection or
consumption.

A final limitation to note concerning completeness, is that the
evidence in this review is only current to August 2021, being when
the full search was performed with its results fully incorporated.
Although updated searches were conducted in September 2023,
their results are not fully integrated into this version of the review,
and would instead be incorporated in a future update.

Quality of the evidence

Most individual studies included in the meta-analysis for the effect
of calorie labelling on selection of food were subject to concerns
about risk of bias, although most of the weight in the analysis was
derived from studies judged to be at low risk of bias. A sensitivity
analysis including only these low risk of bias studies showed the
effect remained similar, albeit slightly smaller. For non-randomised
studies for this outcome, all studies were at moderate risk of bias,
principally due to all studies having the potential for confounding,
even if there was an appropriate analysis to control for confounding
domains. For the effect of calorie labelling on consumption of food,
only one study was at low risk of bias, with the other studies
subject to some concerns, commonly because they did not have
preregistered protocols or analysis intentions.

Only two studies were included in the meta-analysis for the effect
of calorie labelling on selection of alcoholic drinks and both were
assessed at low risk of bias.

At the level of the evidence available for each outcome, considering
the full set of GRADE criteria (detailed in Effects of interventions),
we judged the evidence base to be of high certainty for the effect
of calorie labelling on selection of food and non-alcoholic drinks.
This suggests we can be confident that the true effect is similar
to the estimated effect. We judged the evidence to be of low
certainty for the effect of calorie labelling on consumption of food
and non-alcoholic drinks, and very low certainty for the effect of
calorie labelling on selection of alcoholic drinks, suggesting limited
confidence in these effects and necessary due caution in their
interpretation.

Potential biases in the review process

At least two review authors independently performed selection
of studies, data extraction, and quality assessment processes,
thus reducing the potential for error and bias. However, there are
potential biases that may have occurred at each stage of the review,
which are outlined below.

Comprehensive searches of electronic databases designed and
conducted by an information specialist, as well as supplementary
citation searches and searches of other resources, were likely to
have identified all relevant publications of randomised and non-
randomised studies investigating calorie labelling. However, there
were some additional databases included in the previous version
of the review (e.g. CINAHL, TRoPHI), which we did not include.
Therefore, it is possible, although unlikely given our extensive
search strategy, that additional studies may have been identified
if additional databases had been included. In our updated 'top-
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up' searches, we also identified one additional eligible study and
four potentially eligible studies that we did not fully integrate
into the review at this point (see Appendix 1). It is possible that
including any of these studies could have changed our results
or interpretation, although we consider this very unlikely given
the high certainty of the current evidence for the effect of calorie
labelling on selection of food and non-alcoholic drinks.

In terms of the synthesis of study results, we imputed some study
results as they were not reported or available in a useable format
for analysis. While these studies could have changed the effect
estimates, we conducted a sensitivity analysis which removed them
and it did not affect our results.

We also considered whether to downgrade for indirectness for the
GRADE assessment for the selection outcome. If we had decided
to downgrade for indirectness, then the GRADE rating would have
been moderate, implying less certainty for this outcome. The
decision not to downgrade is explained in Effects of interventions.

Finally, our interpretation of the findings could have been weighted
differently if we had included a comprehensive consideration
of the potential harms of calorie labelling, including attempting
to capture studies designed to assess this, which future review
updates should consider.

Agreements and disagreements with other studies or
reviews

The findings are broadly in line with the previous version of this
Cochranereview, which concluded from small bodies of low-quality
evidence that calorie labelling may reduce energy purchased and
consumed from food (Crockett 2018). Although Crockett 2018
had a broader focus on nutritional labelling schemes (see Why
it is important to do this review), and differed in its inclusion
criteria and methods, the most common labelling type in its
included studies was simple calorie labelling (12/28 studies) with
a further six studies that investigated calorie labelling with various
forms of additional information. For its outcome of selection with
purchasing, meta-analysis of three RCTs of calorie labelling found
a reduction in energy purchased equivalent to 7.8% (95% Cl 2.5%
to 13.1%) for a meal of 600 kcal. For consumption from a range
of foods, meta-analysis of eight RCTs largely of calorie labelling
(7/8 studies) found a similarly sized reduction in energy consumed.
The effect size estimates in the current review, while in the same
direction, are different (smaller), because the sets of studies are
substantively different. In particular, for the selection outcome
for food, the vast majority of the weight in the current meta-
analysis came from studies that were newly included. The new
studies comprised 16/19 comparisons and contributed about 95%
of the weight in the current meta-analysis. For consumption, there
were also differences in the sets of studies between these two
reviews, although this was less marked with only two new studies
added, and a further two no longer being eligible for inclusion.
While the certainty of evidence for consumption was low for both
the current and the 2018 Cochrane review, the evidence base is
now considerably stronger for the selection outcome, with a large
number of informative real-world studies newly included in the
current review. Reflecting this, the certainty of evidence for this
outcome was low in the 2018 review but is now high.

Beyond Cochrane reviews, there are numerous systematic reviews
published since 2018 that concern the impacts of nutritional

or calorie (or both) labelling schemes with varying degrees of
overlap with the current review (see also Crockett 2018). We
compared our findings to those from five recent systematic reviews
published since Crockett 2018, and which assessed at least some
studies of calorie labelling interventions and included at least one
type of similar behavioural outcome in consumers (i.e. selection,
purchasing, or consumption) (Croker 2020; Daley 2020; Feteira-
Santos 2020; Song 2021; Robinson 2021b).

Croker 2020 included a wide range of front-of-pack labelling
schemes with no specific focus on calorie labelling but did
include relevant guideline daily amount and traffic light labels that
commonly include specific energy information. They also limited
inclusion to studies using objectively measured outcomes. They
found that front-of-pack labelling in general resulted in healthier
purchasing in terms of nutrient and energy content, and in terms
of specific label types, traffic light labelling led to lower amounts
of sodium being purchased relative to no labelling. The authors
also concluded that labelling resulted in healthier purchasing in
interrupted time series studies. Regarding consumption, evidence
was limited and inconsistent.

Daley 2020 found that PACE labels reduced calories selected and
consumed relative to no labels. However, of the 15 included
studies, most were at unclear risk of bias, the majority concerned
hypothetical food selection, and only one was conducted in a
naturalistic setting.

Feteira-Santos 2020, in a systematic review with narrative
synthesis, included a wide range of interpretative front-of-pack
nutritional labels in their review, with no specific focus on calorie
labelling but including relevant guideline daily amount and traffic
light labels. The authors concluded that, in general, labelling had
beneficial impacts on a range of outcomes including selection,
and purchase intention, of products with better nutritional quality,
as well as enhanced understanding of the nutritional content
and perception of the healthiness of products. They could not
determine superiority of any particular labelling scheme among the
many types assessed.

Song 2021, in a systematic review with network meta-analysis,
included a wide range of food labelling schemes including relevant
traffic light labels with 'detailed' versions that provide information
on specific nutrients (including energy). They found that traffic light
labelling was associated with an increased probability of selecting
healthier products, as well as at the level of specific nutrient
reductions in energy, sodium, fat, and saturated fat content of
purchases.

Robinson 2021b, in a rapid review of calorie labelling for alcoholic
drinks, identified no studies assessing its impact on selection and
purchasing behaviours. Only one study was identified that assessed
actual consumption. This was conducted in an artificial laboratory
setting and so was not included in our review, and found no
significant effect of calorie labelling on consumption (Maynard
2018). Similar to our review, the review authors concluded that,
for behavioural responses to calorie labelling for alcoholic drinks,
there was a very low level of evidence with a high degree of
uncertainty.

Across all of these systematic reviews, there was considerable
variation in the focus, methods, inclusion and exclusion criteria,
and measures of effect size, meaning that direct comparison
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of numeric results is not possible or otherwise meaningful. For
example, these reviews typically include evidence from contexts
that we purposefully excluded from the current review since we
considered them less informative of real-world behaviour, such
as artificial laboratory studies using hypothetical, motivational,
constrained, or regulated outcomes. In spite of this, overall, their
findings are broadly consistent with the current review.

Atthe most general level, all the reviews of labelling applied to food
concluded that there was likely a beneficial effect of nutritional or
calorie labelling schemes, including for guideline daily amount and
traffic light labels that are particularly relevant to the focus of the
current review. Of the two reviews that specifically focused on types
of calorie labelling (Daley 2020; Robinson 2021b), the findings of
Daley 2020 were consistent with ours in terms of direction of effect
for PACE labelling, albeit based on a different corpus of studies,
while as mentioned, Robinson 2021b concluded similarly to us that
current evidence for calorie labelling for alcoholic drinks is not yet
sufficiently informative (despite some more-recent evidence being
available to be included in the current review).

AUTHORS' CONCLUSIONS

Implications for practice

The key implications of this review for public health policy and
practice concern food products (including non-alcoholic drinks),
since there is insufficient evidence concerning calorie labelling
applied to alcohol products to credibly determine likely impacts.

This review focused specifically on the effects of calorie labelling
on consumer behaviour, and the evidence relates principally to
such labelling being applied across a wide range of available
foods in a given setting. The current evidence suggests with
high certainty that calorie labelling for food and non-alcoholic
drinks added to menus, or to the front of (or adjacent to)
packaged food, will lead to small reductions in energy selected and
purchased in food retail settings including shops, supermarkets,
and restaurants. The included studies that directly assess the
impact on consumption suggest calorie labels may decrease the
amount of energy consumed from food, although the evidence
is of low certainty. Taken together, we consider that if estimated
effects were realised at scale, then calorie labelling would have
the potential to contribute to reductions in the energy intake
from food, and therefore to lead to small but meaningful benefits
to population health, through attenuation of weight gain or
reductions in bodyweight.

It is demonstrably feasible to implement calorie labelling at a
national scale via legislation and regulation, such as the policy
in England introduced in April 2022 (Polden 2023). Furthermore,
detailed implementation guidance is available for existing calorie
labelling policies, for example, in England (Department of Health
and Social Care 2021) and Northern lIreland (Food Standards
Agency 2021), which could inform some of the more detailed
considerations necessary when calorie labelling interventions are
designed and implemented. Any such implementation should
be supported and assessed via comprehensive long-term linked
evaluations concurrent with the intervention and that include
monitoring of progress so that adjustments can be made if the
expected outcomes are not realised (Marteau 2023b). At present,
the evidence base is limited in terms of assessment of long-term
intervention exposures and the sustainability of effects, as well of

implementation at scale, although a relatively small body of eligible
non-randomised studies is able to at least partly address these
limitations.

Given the estimated small effects of calorie labelling, wider
systemic approaches - which could include labelling as one of
an array of different interventions targeting varying levels, scales,
and points of influence - may elicit greater and more durable
effects (Fanzo 2021; Marteau 2023a; Waterlander 2018). Such multi-
faceted approaches would include addressing systemic structural
factors and counter criticisms that an overt focus on more agentic
interventions might propagate and facilitate industry actors in
promoting a narrative of individual responsibility for behaviour
(Lacy-Nichols 2022). Unlike presumed mechanisms underlying
consumer-focused labelling interventions, a wider set of policy
actions could place less overall reliance on individual conscious
engagement, cognitive resources, and agency, all of which may
be patterned by socioeconomic position (Adams 2016; Hollands
2016; Lawson 2018). This could include complementary scalable
interventions to alter economic and physical micro- and macro-
environments (Glanz 2005; Hollands 2017; Shaw 2023; Swinburn
1999), such as taxes and subsidies (Anderson 2021; Shemilt 2013),
measures to limit exposure to marketing (Mytton 2020; Yau 2022),
product reformulation (Basto-Abreu 2018), and changing ranges of
available healthier and less healthy products (Brimblecombe 2020;
Clarke 2023b; De-loyde 2024; Marteau 2022; Reynolds 2021).

Implications for research

This review reveals six important implications for research.

First, future studies should focus on alcohol, for which there
was very limited evidence for selection, and a complete absence
of evidence for consumption (see Overall completeness and
applicability of evidence). This is particularly important given the
global health burden of excess alcohol consumption and related
ongoing policy interest in alcohol calorie labelling (Department of
Health and Social Care 2020).

Second, while many of the included studies were conducted in
real-world settings, most of these were in restaurant settings,
with few studies conducted in supermarket settings. The studies
in supermarkets that were included in this review were mainly
high-quality non-randomised studies, with only one randomised
controlled trial in a supermarket setting included in the meta-
analysis.

Third, most studies investigated simple calorie labels on menus (i.e.
with few studies investigating the impact of PACE (physical activity
calorie equivalent) or additional nutrient information). Studies
investigating different label types could also directly compare
calorie labelling to alternative or complementary labelling
interventions outside the scope of this review, for example,
interpretative nutritional labelling schemes that include single
summary indicators, such as Nutri-Score labels (Aguenaou 2021;
Dubois 2021), or health warning labels (Clarke 2021c; Grummon
2020). More granular elements of calorie labelling, such as label
design and formatting (e.g. size, typography, colour use), could also
be considered.

Fourth, all studies examining the effect on consumption were
conducted either in naturalistic laboratory or artificial laboratory
settings, with no studies conducted in field settings. High-quality
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studies of food consumption in such contexts would be valuable,
although we acknowledge that while selection and purchasing
outcomes are feasible to collect in real-world settings, this is
considerably more challenging for consumption outcomes.

Fifth, more food and alcohol studies are needed in lower- and
middle-income countries, as well as studies that focus on only high-
deprivation samples or representative samples encompassing a
range of deprivation (see Overall completeness and applicability of
evidence).

The above implications for research relate to the continued
assessment of the likely impact of calorie labels on food and
alcohol selection and consumption. However, particularly given
this review suggests calorie labelling is likely to be effective in
changing at least some of these outcomes, a sixth and final
priority area for further research should be the comprehensive
evaluation of calorie labelling policies that are and will continue
to be implemented. Examples include the potential for harms
or unintended consequences to consumers of calorie labelling.
For example, there are concerns that calorie labelling could have
detrimental effects on people with lived experience or at risk of
disordered eating (Duffy 2023; Putra 2023). Additionally, exposure
to calorie labels on alcoholic drinks could lead to increased alcohol
use if consumers had previously overestimated the caloriesin these
products, and are therefore pleasantly surprised by, or intend to
compensate for, this (Atkinson 2024). While our review found no
evidence for a risk of potential adverse effects of the intervention in
leading to increases in energy or alcohol selected and consumed,
there was an absence of reporting of other possible harms, such
as mental health outcomes. We recommend that future updates
to this review should include potential harms by assessing and
synthesising any adverse effects reported in studies in line with
appropriate guidance on including harms in systematic reviews
(Qureshi 2022). The lack of evidence on harms in the included
studies in the current review could be due to the nature of included
studies focusing on short-term behavioural outcomes and often
not involving monitoring of individual participants. Ultimately, any
implementation of calorie labelling will necessarily have to involve
decisions by policymakers and other stakeholders as to how to
balance many potential impacts in opting to implement or not
implement a policy, or designing its characteristics and those of any
wider package of actions to minimise anticipated negative impacts.

Research should also examine factors related to industry actions.
These could include pre- and post-implementation considerations
and responses of industry actors (Kerins 2020), which could, for
example, result in actions (e.g. changes in marketing) to dilute
the impacts of the intervention and related policies (Capewell
2018), or that could enhance its effects should the intervention
lead to reformulation of high-calorie products or renovations of

the product portfolio (Grummon 2021; Robinson 2021a; Shangguan
2019). They also include associated costs, such as known financial
costs to businesses of implementation (Kerins 2020), but also
potentially broader sociopolitical costs (and benefits). Developing
and implementing policies, such as for calorie labelling, likely
has associated opportunity costs in reducing focus on, and
opportunities for, alternative policies that may be more effective,
and relatedly, depleting the accrued political will to act (Burris
2018). Sustainability should also be considered, with requirements
for calorie labels potentially making it more difficult to rapidly
update or change menu options to use leftover food in the out-of-
home sector.

Sixth, it also merits noting that because the implementation and
evaluation of these interventions fundamentally relies on the
accurate measurement of calories, important inaccuracies in the
estimated calorie content of products need to be addressed (Urban
2011).
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Study characteristics

Methods

Setting: restaurant in South USA

Setting type: field setting

Study design: between-participants quasi-randomised controlled trial

Recruitment: patrons of the restaurant were asked if they would like to participate in the study im-

mediately after placing their order

Allocation to group: calorie labelling on menus or absence of, with menus altered by day of week

Participants

Number of enrolled participants: 233

Number (%) of enrolled participants completing the study and included in the analysis: 233

Study completers: mean age: 47.4 (SD not reported) years

Study completers: sex: 67% female

Specific social or cultural characteristics: general public, aged > 18 years

Socioeconomic status context: low deprivation

Ethnicity: not reported

BMI: not reported

Interventions

Labelling intervention: calorie labelling on menus

Control: no calorie labelling on menus

Manipulated product type: food

Characteristics of manipulated products: all food on menus (in entrées, sides, and drinks)
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Berry 2019 (Continued)

Duration of exposure to intervention: length of 2 meals
Number of eligible comparisons: 1
Comparisons included in the analysis: calorie labelling versus no calorie labelling

Study arms: calorie labelling; no calorie labelling

Outcomes Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) ordered

Timing of selection outcome measurement: immediate

Funding source None reported

Notes We contacted the authors to request numbers per group as data were not reported in the report.
There was no response so it was not possible to include the study results in the meta-analysis.

Bollinger 2011

Study characteristics

Methods Design: controlled before-after study

Setting: 222 Starbucks coffee shops in New York City (intervention sites), 94 in Boston and Philadel-
phia (control sites), USA

Setting type: field setting
Recruitment: convenience sample of Starbucks customers

Allocation to group: naturally occurring New York City legislation with Boston and Philadelphia as
comparisons

Participants Number of enrolled participants: 222 intervention sites, 94 control sites

Number (%) of enrolled participants completing the study and included in analysis: 222 interven-
tion sites, 94 control sites (100%)

Study completers: mean age: not reported

Study completers: female %: not reported

Specific social or cultural characteristics: Starbucks customers
Socioeconomic status context: both high and low

Ethnicity: not reported

BMI: not reported

Interventions Labelling intervention: calorie labelling on menus
Manipulated product type: food
Characteristics of manipulated products: Starbucks menu items

Duration of exposure to intervention: data from 3 months before and 11 months after calorie la-
belling

Study arms: calorie labelling; no calorie labelling
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Bollinger 2011 (Continued)

Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling versus no calorie labelling

Outcomes Outcomes reported in study: selection with purchasing
Selection outcome analysed: mean energy per sales transaction

Timing of selection outcome measurement: immediate

Funding source Not reported
Notes
Cawley 2020
Study characteristics
Methods Study design: between-participants cluster-randomised controlled trial

Setting: 2 sit-down restaurants on university campus, USA
Setting type: field setting

Allocation to group: calorie labelling on menus or absence of, tables randomised on arrival at
restaurant by smart phone app and given corresponding menu. Participants on a return visit to the
restaurant since the study began were excluded.

Participants Number of enrolled participants (reported as transactions): 8317

Number (%) of enrolled participants completing the study (reported as transactions) and included
in the analysis: 5551 (66.7%)

Study completers: mean age: 34.185 (SD 17.7) years
Study completers: sex: 57% female

Specific social or cultural characteristics: general public, aged > 18 years. High proportion of stu-
dents (37.8%)

Socioeconomic status context: low deprivation
Ethnicity: 65% white, 24% Asian, 1% Hispanic

BMI: 7% of the sample had a BMI > 30 kg/m?2 and were classified as obese

Interventions Type of labelling intervention: calorie labelling on menus
Manipulated product type: food and alcohol

Characteristics of manipulated products: all food and alcohol on menus (in appetisers, entrées,
desserts, and drinks)

Duration of exposure to intervention: length of 1 meal
Number of eligible comparisons: 1
Comparisons included in the analysis: calorie labelling versus no calorie labelling

Study arms: calorie labelling; no calorie labelling
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Cawley 2020 (continued)

Outcomes Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) ordered

Timing of selection outcome measurement: immediate

Funding source The Institute for the Social Sciences, the Institute for Healthy Futures, the Building Faculty Connec-
tions Program, and the College of Human Ecology at Cornell University

Notes Contacted authors and received results in format suitable for meta-analyses, from a model that ac-
counts for clustering, and for results reported separately by alcohol and food.

Clarke 2023a

Study characteristics

Methods Study design: between-participants randomised controlled trial
Setting: online supermarket in the UK
Setting type: naturalistic laboratory
Recruitment: participants recruited via a market research agency
Allocation to group: randomised using an online algorithm within Qualtrics

Participants Number of enrolled participants: 651
Number (%) of enrolled participants completing the study and included in the analysis: 608
Study completers: mean age: 35.5 (SD 10.8) years
Study completers: sex: 55% female
Specific social or cultural characteristics: general public, aged > 18 years
Socioeconomic status context: low deprivation
Ethnicity: 79% white; 5% Black or African American; 11% Asian; 5% mixed race/ethnicity
BMI: mean 26.41 kg/m?2

Interventions Labelling intervention: calorie labelling on products
Control: no calorie information
Manipulated product type: food (non-alcoholic drinks) and alcohol
Characteristics of manipulated products: 64 drink options (32 alcoholic, 32 non-alcoholic)
Duration of exposure to intervention: length of 1 shop
Study arms: calorie labelling; no calorie labelling; calorie labelling with image-and-text health
warning label; calorie labelling with text-only health warning label; image-and-text health warning
label only; text-only health warning label only
Number of eligible comparisons: 1
Comparisons included in the analysis: calorie labelling versus no calorie labelling

Outcomes Outcomes reported in study: selection with the intention to purchase
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Clarke 2023a (Continued)

Selection outcome analysed: energy content (kcal) selected

Timing of selection outcome measurement: immediate

Funding source The Wellcome Trust

Notes Health warning labels and calorie labels examined in factorial design. Only the cleanest compari-
son of simple calorie labelling versus no calorie labelling extracted, due to some evidence of a po-
tential interaction between health warning label and calorie information

Dubois 2021

Study characteristics

Methods Study design: between-participants cluster-randomised controlled trial
Setting: 60 supermarket stores belonging to 3 of the largest retail chains in France (40 intervention
stores (10 for each of 4 labelling types) and 20 control stores)
Setting type: field setting
Recruitment: intervention was authorised by ministerial decree
Allocation to group: allocation by supermarket store

Participants Number of enrolled participants: 60 stores (20 control stores, 40 intervention stores (10 for each of
4 labelling types))
Number (%) of enrolled participants completing the study and included in the analysis: 60 stores
Study completers: mean age: not reported
Study completers: sex: not reported
Specific social or cultural characteristics: general public, customers of these supermarkets
Socioeconomic status context: a mix of stores from under and lower privileged geographic areas to
ensure shoppers from higher and lower socioeconomic status
Ethnicity: not reported
BMI: not reported

Interventions Type of labelling intervention: calorie labelling with = 1 other nutrient added as stickers to food
products in the supermarket stores
Manipulated product type: food
Characteristics of manipulated products: all processed or ultraprocessed foods (fresh pre-
pared foods (e.g. pizzas, quiches), pastries (e.g. croissants, brioches), breads (e.g. sliced breads,
baguettes), and canned prepared meals (e.g. cooked beans, ravioli))
Duration of exposure to intervention: 5 weeks
Study arms: 4 energy labels (SENS, Nutri-Score, NutriRepére, Nutri-Couleurs) versus original pack-
aging including back-of-pack calorie labelling. NutriRepere and Nutri-couleurs labels included en-
ergy information
Number of eligible comparisons: 2
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Dubois 2021 (continued)

Comparisons included in the analysis: NutriRepére energy label versus current back of pack and
Nutri-Couleurs energy label versus current back of pack

Outcomes

Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) purchased

Timing of selection outcome measurement: immediate

Funding source

Funding provided by CNAMTS (Caisse Nationale de |'Assurance Maladie des Travailleurs Salariés),
FFAS (Fonds Francais pour |'Alimentation et la Santé), and the Ministry of Social Affairs and Health.

Notes

Contacted authors and received results in a format suitable for meta-analysis, from a model that
accounts for clustering.

The 2 label types with energy information were included as separate comparisons (NutriRepere
and NutriCouleur) as this was the format of the results that were obtained from study authors. We
could not apply our standard approach to reweighting multiple comparisons from a single study
of proportionately reducing the sample size for the control group as these data were not available.
Therefore, standard errors for the 2 comparisons from this study were adjusted conservatively to
ensure appropriate weighting for the contribution of the study as a whole. We ensured that both
comparisons combined gave the same total weight in the meta-analysis that would be contributed
should only the single comparison providing the least weight have been entered in the standard
(unadjusted) manner. When no such adjustment was performed, and so both comparisons were
entered as if they were independent, results did not meaningfully differ. In the forest plots that this
study was included in, the n values indicated a total of 20 control clusters (shared between the 2
rows representing 2 comparisons, i.e. 10 per row) and 10 intervention stores per row (to indicate 2
different intervention groups each contributing to 1 comparison).

Elbel 2009

Study characteristics

Methods

Study design: controlled before-after study

Setting: 19 fast-food restaurants, belonging to fast-food chains (Wendy's, McDonalds, Burger King,
and KFC) located in New York City and Newark. New York City selected as it is the first site in the
country to introduce calorie labelling. Newark was selected as a control city

Setting type: field setting

Recruitment: all possible customers approached either before or after they entered the restaurant
and asked for their receipts

Allocation to group: naturally allocated based on legislation

Participants

Number of enrolled participants: 1156

Number (%) of enrolled participants completing the study and included in analysis: 1156

Study completers: mean age: 38 years

Study completers: female (%): 62%

Specific social or cultural characteristics: customers of the fast-food restaurants

Socioeconomic status context: high (targeted restaurants within lower income demographic areas)

Ethnicity: 65.7% Black/African American; 19.9% Hispanic
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Elbel 2009 (continued)

BMI: not reported

Interventions

Labelling intervention: calorie labelling on menus

Manipulated product type: food

Characteristics of manipulated products: all regularly available fast food and drinks sold at popular

fast-food chains

Duration of exposure to intervention: data from 2 weeks before and 2 weeks after menu labelling
was introduced

Study arms: calorie labelling; no calorie labelling
Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling versus no calorie labelling

Outcomes

Outcomes reported in study: selection with purchasing
Selection outcome analysed: mean energy per sales transaction

Timing of selection outcome measurement: immediate

Funding source

Research funded by the Robert Wood Johnson Foundation Healthy Eating Research Program, the
Yale Rudd Center for Food Policy and Obesity, and the New York University Wagner Dean's Fund.

Notes

Ellison 2013

Study characteristics

Methods

Study design: between-subject cluster-randomised controlled trial
Setting: 1 restaurant at Oklahoma State University campus, USA
Setting type: field setting

Recruitment: diners recruited as they entered the restaurant

Allocation to group: randomised by party of diners, who were randomly assigned to a table in 1 of
the 3 sections which had different menu types.

Participants

Number of enrolled participants: 138

Number (%) of enrolled participants completing the study and included in analysis: 138 (100%)
Study completers: age: 69% aged 18-34.9 years; 18.1% aged 35-54.9 years; 12.3% aged = 55 years
Study completers: sex: 55.8% female

Specific social or cultural characteristics: mainly students

Socioeconomic status context: low deprivation

Ethnicity: not reported

BMI: not reported

Interventions

Labelling intervention: calorie labelling on menus
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Ellison 2013 (continued)

Control: no energy information on menus
Manipulated product type: food

Characteristics of manipulated products: all lunch menu items, apart from drinks and the daily spe-
cial dessert

Duration of exposure to intervention: 2 weeks (individual participants for 1 meal, but they could re-
turn)

Study arms: calorie labelling; calorie labelling with traffic lights; no calorie labelling
Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling versus no calorie labelling (combined sim-
ple calorie labelling and calorie labelling with traffic light groups)

Outcomes

Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) ordered

Timing of selection outcome measurement: immediate

Funding source

Not reported

Notes

Diners could choose from 51 menu options including soups, salads, burgers, sandwiches, pasta,
vegetarian dishes, meat dishes, deserts, and drinks. Survey data were collected for 2 weeks dur-
ing the 2010 autumn semester. Data were combined for intervention 1 and intervention 2 and com-
pared with the control.

We considered that this study was reasonably categorised as a cluster-randomised design for the
purposes of describing study characteristics, as participants were clustered by table. However, un-
certainty around its methods including the nature of allocation, meant that, consistent with the
previous Crockett 2018 version of this review (and using extracted data available from that review),
it was treated equivalently to an individually-randomised controlled trial for the purposes of risk of
bias assessment (and with the available outcome data having appropriately accounted for poten-
tial clustering).

Ellison 2014

Study characteristics

Methods

Study design: between-subjects cluster-randomised controlled trial
Setting: restaurant at Oklahoma State University campus, USA
Setting type: field setting

Recruitment: daily lunch receipts collected from the restaurant

Allocation to group: randomised by party of diners, who were randomly assigned to a table in 1 of
the 3 sections, which had different menu types.

Participants

Number of enrolled participants: 1532 usable observations (transactions)

Number (%) of enrolled participants completing the study and included in the analysis: 1532
(100%)

Study completers: mean age: not reported

Study completers: sex: not reported
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Ellison 2014 (continued)

Specific social or cultural characteristics: mainly students
Socioeconomic status context: low deprivation
Ethnicity: not reported

BMI: not reported

Interventions

Labelling intervention: calorie labelling on menus
Control: no energy information on menus
Manipulated product type: food

Characteristics of manipulated products: all lunch menu items, including soups, salads, burgers,
pasta, and meat dishes.

Duration of exposure to intervention: 12 weeks (individual participants for 1 meal, but they could
return)

Study arms: calorie labelling; calorie labelling with traffic lights; no calorie labelling, with and with-
out pricing intervention

Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling versus no calorie labelling. Combined 2 en-
ergy label groups (calorie labelling alone and traffic light labelling) in a factorial design combining
the lower/higher price groups

Outcomes

Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) ordered

Timing of selection outcome measurement: immediate

Funding source

Not reported

Notes

This study also included a price manipulation experiment; we extracted data reported over the en-
tire experiment.

We considered that this study was reasonably categorised as a cluster-randomised design for the
purposes of describing study characteristics, as participants were clustered by table. However, un-
certainty around its methods including the nature of allocation, meant that, consistent with the
previous Crockett 2018 version of this review (and using extracted data available from that review),
it was treated equivalently to an individually-randomised controlled trial for the purposes of risk of
bias assessment (and with the available outcome data having appropriately accounted for poten-
tial clustering).

Elshiewy 2018

Study characteristics
Methods Study design: interrupted time series
Setting: major retailer in the UK with approximately 2000 supermarkets nationwide
Setting type: field setting
Recruitment: purchase data provided by major retailer. The retailed voluntarily introduced front-
of-pack Guideline Daily Amount labels
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Elshiewy 2018 (continued)

Allocation to group: before and after introduction of labels

Participants Number of enrolled participants: 4,131,570 purchase transactions from 188,062 loyalty card mem-
bers

Number (%) of enrolled participants completing the study and included in analysis: 188,062
Study completers: mean age: not reported

Study completers: female %: not reported

Specific social or cultural characteristics: customers of the supermarket chain
Socioeconomic status context: both

Ethnicity: not reported

BMI: not reported

Interventions Labelling intervention: calorie labelling on products
Manipulated product type: food

Characteristics of manipulated products: cookies, breakfast cereals, and soft drinks (store branded
only). All other supermarket products and non-store branded products were not included.

Duration of exposure to intervention: 1 year
Study arms: calorie labelling with = 1 other nutrient; typical back-of-pack nutrition labelling
Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling with = 1 other nutrient versus typical back-
of-pack nutrition labelling

Outcomes Outcomes reported in study: selection with purchasing
Selection outcome analysed: mean energy per sales transaction

Timing of selection outcome measurement: immediate

Funding source The European Commission provided by the 7th Framework Program for Research and Technologi-
cal Development for the Small Collaborative Project FLABEL (contract no. 211905).

Notes

Fichera 2020

Study characteristics

Methods Study design: controlled before-after study
Setting: 9 of the biggest retailers in the UK; 4 introduced voluntary labelling front-of-pack schemes
Setting type: field setting

Recruitment: rolling panel of household data collected by the market research agency Kantar
Worldpanel

Allocation to group: allocation based on voluntary front-of-pack labelling (in 4 supermarkets), com-
pared to supermarkets who did not introduce any labelling scheme (5 supermarkets).
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Fichera 2020 (continued)

Participants Number of enrolled participants: 20,707 households (data on all grocery purchases used from 2005
t02008)

Number (%) of enrolled participants completing the study and included in analysis: 20,707 (100%)
households

Study completers: mean age: 48.6 (SD 15.5) years
Study completers: female %: 78.5%
Specific social or cultural characteristics: customers of the supermarket chains

Socioeconomic status context: low deprivation (83% were described as higher or intermediate so-
cial class)

Ethnicity: not reported

BMI: not reported

Interventions Labelling intervention: calorie labelling with = 1 other nutrient on products (2 supermarkets intro-
duced traffic light labelling and 2 introduced a hybrid which included traffic lights and guideline
daily amounts).

Manipulated product type: food

Characteristics of manipulated products: those recommended for labelling by the Food Standards
Agency - this included ready meals, burgers, pies, breaded/coated meats, pizza, sandwiches and
cereals, dairy foods, and cookies. Some foods were not labelled, including some cakes/desserts/
cookies - full list of unlabelled foods not provided.

Duration of exposure to intervention: analysis from July 2005 to July 2008 (3 years) Waitrose, Co-
Op, and Marks & Spencer introduced front-of-pack labelling for all 7 types of food in March 2006 (27
months), September 2006 (22 months), and January 2007 (18 months), respectively; and Asda in-
troduced it on 6 types (all except cereals) in September 2007 (10 months)

Study arms: calorie labelling with = 1 other nutrient; typical back-of-pack nutrition labelling
Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling with = 1 other nutrient versus typical back-
of-pack nutrition labelling

Outcomes Outcomes reported in study: selection with purchasing
Selection outcome analysed: total monthly calories from store-brand labelled food purchases

Timing of selection outcome measurement: immediate

Funding source Financial support from the UK Medical Research Council (MR/K021583/1 and G1002345), the Rank
Prize Funds New Investigator Award (von Hinke), and the European Research Council (ERC) under
ERC-2009-AdG grant agreement number 249529.

Notes
Hammond 2013
Study characteristics
Methods Study design: between-subjects cluster-randomised controlled trial
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Hammond 2013 (Continued)

Setting: University in Ontario, Canada
Setting type: naturalistic laboratory setting
Recruitment: recruited via newspaper, bus, and online advertisements

Allocation to group: randomised by group with the intervention changed daily and 10 participants
per day

Participants

Number of enrolled participants: 666
Number (%) of enrolled participants completing the study: 635 (95.3%)

Study completers: age: 19.2% aged 18-24 years, 16.4% aged 25-34 years, 49.1% aged 35-64 years,
15.3% aged = 65 years

Study completers: sex: 55.8% female

Specific social or cultural characteristics: aged > 18 years, no food allergies
Socioeconomic status context: low deprivation

Ethnicity: 71% white, 29% other

BMI: not reported

Interventions

Labelling intervention: calorie labelling on menus

Control: no energy information on menus

Manipulated product type: food

Characteristics of manipulated products: fast-food menu (subway)
Duration of exposure to intervention: 1 hour

Study arms: calorie labelling, calorie labelling with traffic lights, calorie labelling with traffic lights
and = 1 other nutrient (salt/sugar), no calorie labelling

Number of eligible comparisons: 2

Comparisons included in the analysis: calorie labelling versus no calorie labelling; calorie labelling
with = 1 other nutrient present versus absent

Outcomes

Outcomes reported in study: selection with purchasing; consumption
Selection outcome analysed: energy content (kcal) ordered

Timing of selection outcome measurement: immediate

Consumption outcome analysed: energy content (kcal)

Timing of consumption outcome measurement: immediate

Funding source

Canadian Cancer Society Research Institute

Notes

2 calorie label groups (simple calorie labelling and traffic light labelling) were combined.

We considered that this study was reasonably categorised as a cluster-randomised design for the
purposes of describing study characteristics. However, uncertainty around its methods including
the nature of allocation, meant that, consistent with the previous Crockett 2018 version of this re-
view (and using extracted data available from that review), it was treated equivalently to an indi-
vidually randomised controlled trial for the purposes of risk of bias assessment (and with the avail-
able outcome data having appropriately accounted for potential clustering).

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 61
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Harnack 2008

Study characteristics

Methods Study design: between-subjects randomised controlled trial
Setting: community conference rooms at local hotels and the basement of a church, Minnesota,
USA
Setting type: naturalistic laboratory setting
Recruitment: via advertisements placed in community newspapers and flyers posted in community
locations
Allocation to group: randomised by individual, process of randomisation unclear

Participants Number of enrolled participants: 605
Number (%) of enrolled participants completing the study and included in analysis: 594 (98.2%)
Study completers: mean age: not reported
Study completers: sex: 59.4% female
Specific social or cultural characteristics: aged > 16 years, general public, weekly fast-food con-
sumers
Socioeconomic status context: both low and high deprivation
Ethnicity: 3.4% Hispanic, 96.6% other
BMI: 42.6% normal weight, 27.9% overweight, 29.6% obese

Interventions Labelling intervention: calorie labelling on menus
Control: no energy information on menus
Manipulated product type: food
Characteristics of manipulated products: fast-food menu (McDonalds)
Duration of exposure to intervention: length of 1 meal
Study arms: energy labels (present/absent), price (higher/lower)
Number of eligible comparisons: 1
Comparisons included in the analysis: calorie labelling versus no calorie labelling (groups com-
bined in factorial design)

Outcomes Outcomes reported in study: selection with purchasing; consumption
Selection outcome analysed: energy content (kcal) ordered
Timing of selection outcome measurement: immediate
Consumption outcome analysed: energy content (kcal)
Timing of consumption outcome measurement: immediate

Funding source NIDDK (National Institute of Diabetes and Digestive and Kidney Diseases) grant

Notes Price (low/high) combined in a factorial design
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James 2015

Study characteristics

Methods

Study design: between-subjects randomised controlled trial

Setting: 1 dining area located in a metabolic kitchen and 1 in a residence occupied by graduate stu-

dents, Texas Christian University, US

Setting type: naturalistic laboratory setting

Recruitment: word of mouth (shared information by oral communication), via fliers placed around

campus, through announcements made in class, and via a Texas Christian University newsletter

Allocation to group: by individual, process of randomisation unclear

Participants

Number of enrolled participants: 300

Number (%) of enrolled participants completing the study and included in analysis: 300 (100%)
Study completers: mean age: 21.9 (SD 2.31) years

Study completers: 55.7% female

Specific social or cultural characteristics: majority young, white college students with normal
weight

Socioeconomic status context: low deprivation
Ethnicity: 88% white; 4% Black and African American; 5% Asian; 3% mixed race/ethnicity

BMI: mean 24.2 kg/m?

Interventions

Labelling intervention: calorie labelling on menus
Control: no energy information on menus
Manipulated product type: food

Characteristics of manipulated products: all menu items included (lunch fast-food and beverage
options, included 8 burger choices, 3 salad selections with choice of 5 dressings, 4 chicken sand-
wich choices, chicken nuggets, chicken strips, 4 side selections including French fries, 3 desserts,
condiments, water, and a choice of fizzy drinks).

Duration of exposure to intervention: length of 1 meal
Study arms: calorie labels; PACE labels; no label
Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling versus no calorie labelling

Outcomes

Outcomes reported in study: selection without purchasing
Selection outcome analysed: energy content (kcal) ordered
Timing of selection outcome measurement: immediate
Consumption outcome analysed: energy content (kcal) consumed

Timing of consumption outcome measurement: immediate

Funding source

Study was partly supported by a Graduate Student Senate grant from Texas Christian University.
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James 2015 (Continued)

Notes

Oliveira 2018

Study characteristics

Methods Study design: between-participants cluster-randomised controlled trial
Setting: university campus restaurant, Brazil
Setting type: field setting
Recruitment: recruited via social media and e-mail messages

Allocation to group: stratified according to gender, BMI, dietary restrictions, done using comput-
er-generated list and non-involved investigator

Participants Number of enrolled participants: 16 groups (233 people)

Number (%) of enrolled participants completing the study and included in analysis: 16 groups (233
people)

Study completers: age: 96% aged 20-30 years

Study completers: sex: 47.2% female

Specific social or cultural characteristics: students aged > 20 years
Socioeconomic status context: low deprivation

Ethnicity: not reported

BMI: not reported

Interventions Labelling intervention: calorie labelling with = 1 other nutrient on menus
Control: no energy information on menus
Manipulated product type: food

Characteristics of manipulated products: all food on lunch menu (including salads (with vegetable
oil, vinegar or lemon juice and salt as dressing), rice, beans, meat dishes, potatoes, or other side
dishes)

Duration of exposure to intervention: 3 hours maximum (length of 1 meal)
Study arms: calorie labelling; nutritional quality symbols/ingredients; no calorie labelling
Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling versus no calorie labelling

Outcomes Outcomes reported in study: selection with purchasing
Selection outcome analysed: number of healthy choices

Timing of selection outcome measurement: immediate

Funding source Not reported
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Oliveira 2018 (continued)

Notes Authors were contacted but we were unable to include this study in meta-analysis as data for ener-
gy selected was not available. There were no significant differences reported in number of healthy
food choices.

Petimar 2019

Study characteristics

Methods Study design: controlled before-after study
Setting: 82 fast-food restaurants in 4 New England cities, USA
Setting type: field setting

Allocation to group: McDonalds selected as intervention group as voluntary calorie labelling was
implemented in 2012. Compared to 5 control chains that did not label menus - control group of
restaurants similar to McDonalds

Participants Number of enrolled participants: 5948
Number (%) of enrolled participants completing the study and included in analysis: 5582
Study completers: mean age: 27 (SD 16.45) years
Study completers: female %: 47

Specific social or cultural characteristics: restaurant customers. Reported they chose area as
southern states population were more at risk of obesity.

Socioeconomic status context: both
Ethnicity: 25% white; 33% Black or African American; 5% Asian; 26% Hispanic; 11% other

BMI: 25.75 (SD 6.2) kg/m2

Interventions Labelling intervention: calories on menus/menu boards
Manipulated product type: food
Characteristics of manipulated products: all restaurant menu items

Duration of exposure to intervention: 2 years. Weekly sales data collected before and after intro-
duction (2 years before, 2 years after)

Study arms: calorie labelling; no calorie labelling
Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling versus no calorie labelling

Outcomes Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) per transaction

Timing of selection outcome measurement: immediate

Funding source Not specified - funding acquired by study author

Notes
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Petimar 2021

Study characteristics

Methods

Study design: interrupted time series
Setting: restaurant chain in southern USA
Setting type: field setting

Recruitment: all sales data obtained from a fast-food franchise with 3 chains in the top 100 largest
restaurant chains

Allocation to group: before and after both voluntary labelling in 1 fast-food franchise and nation-
wide implementation of labelling

Participants

Number of enrolled participants: 104 restaurants

Number (%) of enrolled participants completing the study and included in analysis: 104 restaurants
Study completers: mean age: not reported

Study completers: female %: not reported

Specific social or cultural characteristics: areas in southern US selected as that population more at
risk of obesity

Socioeconomic status context: both
Ethnicity: not reported

BMI: not reported

Interventions

Type of labelling intervention: calories on menus/menu boards.
Manipulated product type: food

Characteristics of manipulated products: all restaurant menu items including sugar-sweetened
beverages

Duration of exposure to intervention: 1 year
Study arms: calorie labelling; no calorie labelling
Number of eligible comparisons: 1

Comparisons analysed: before and after calorie labels introduced

Outcomes

Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy per transaction

Timing of selection outcome measurement: immediate

Funding source

Funded by R01DK115492 from the National Institutes of Health awarded to JPB. JP was supported
by T32HL098048 from the National Heart, Lung, and Blood Institute.

Notes
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Platkin 2014

Study characteristics

Methods Study design: between-subjects randomised controlled trial

Setting: private conference room in the University's Graham Center nearby the student union
where the students normally eat, South Florida University Campus, US

Setting type: naturalistic laboratory setting
Recruitment: 62 overweight or obese females were recruited on a south Florida college campus

Allocation to group: allocation by individuals, process of randomisation not specified

Participants Number of enrolled participants: 62
Number (%) of enrolled participants completing the study and included in analysis: 62 (100%)
Study completers: mean age: 21.9 (SD 3.03) years
Study completers: sex: 100% female

Specific social or cultural characteristics: overweight or obese females (BMI = 25 kg/m2 and < 40
kg/m2)

Socioeconomic status context: low deprivation
Ethnicity: 27.33% Black and African American; 45.33% Hispanic; 27.33% other

BMI: mean 28.41 kg/m?2, all classed as overweight or obese

Interventions Labelling interventions: calorie labelling on menus; calorie labelling with PACE
Manipulated product type: food

Characteristics of manipulated products: lunch from fast-food restaurant (Burger King). Partici-
pants were able to choose entrées, a garden salad, side dishes, condiments, and a drink

Duration of exposure to intervention: length of 1 meal
Study arms: menu with calorie labels; menu with calorie labels plus PACE; no label
Number of eligible comparisons: 2

Comparisons included in the analysis: calorie labelling versus no calorie labelling; calorie labelling
with PACE versus no calorie labelling

Outcomes Outcomes reported in study: selection with purchasing; consumption
Selection outcome analysed: energy content (kcal) ordered
Timing of selection outcome measurement: immediate
Measurement of consumption outcome: energy content (kcal) consumed

Timing of consumption outcome measurement: immediate

Funding source None reported

Notes
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Reynolds 2022

Study characteristics

Methods Study design: between-participants step-wedged cluster-randomised controlled trial
Setting: 10 worksite cafeterias, UK
Setting type: field setting
Recruitment: through a major UK catering company

Allocation to group: allocation by worksite cafeteria

Participants Number of enrolled participants: 10 sites
Number (%) of enrolled participants completing the study and included in analysis: 10 sites
Study completers: mean age: 40 years
Study completers: sex: 28% female
Specific social or cultural characteristics: staff at worksite cafeterias
Socioeconomic status context: low deprivation
Ethnicity: not reported

BMI: not reported

Interventions Type of labelling intervention: calorie labelling with PACE. These labels were added in up to 4 lo-
cations at each cafeteria: 1. shelf-edge labels, 2. menus next to food and drink displays, 3. individ-
ual tent cards next to food and drink displays, and 4. on stickers that were attached to the product
packaging

Manipulated product type: food

Characteristics of manipulated products: categories of food and drink: hot meals, sandwiches, cold
drinks, desserts

Duration of exposure to intervention: 4-8 weeks
Study arms: calorie labels with PACE; no label
Number of eligible comparisons: 1

Comparisons analysed: calorie labels with PACE; no label. No-label products usually only featured
product name and price, but some standardised front-of-pack nutrition labels on branded prod-
ucts (e.g. Coca Cola) and in-house products (e.g. muffins) where energy content was labelled in
small print

Outcomes Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) ordered

Timing of selection outcome measurement: immediate

Funding source Wellcome Trust

Notes Data imputed (see Dealing with missing data): standardised mean difference —0.04 (standard error
0.04)
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Roberto 2010

Study characteristics

Methods Study design: between-subjects randomised controlled trial

Setting: university classroom on the Yale University campus not affiliated with eating or weight re-
search, US

Setting type: laboratory

Recruitment: via flyers, word of mouth (shared information by oral communication), newspaper
advertisements, and craigslist.com postings

Allocation to group: allocation by individuals, process of randomisation not specified

Participants Number of enrolled participants: 303
Number (%) of enrolled participants completing the study and included in analysis: 295 (97.4%)
Study completers: mean age: 30.5 (SD 12.4) years
Study completers: sex: 50% female
Specific social or cultural characteristics: high proportion of students
Socioeconomic status context: low deprivation

Ethnicity: 55% white; 20% Black or African American; 15% Asian; 3% mixed race/ethnicity; 1% mi-
nority; 4% other

BMI: mean 25.2 kg/m?

Interventions Type of labelling intervention: calorie labelling on menus
Manipulated product type: food

Characteristics of manipulated products: dinner (menu items included all salads, dressings, sand-
wiches, wraps, beverages, desserts, mozzarella sticks, French fries, pizza, hamburgers, cheese-
cakes)

Duration of exposure to intervention: length of 1 meal

Study arms: menu with calorie labels; menu with calorie labels plus daily intake information; no la-
bel

Number of eligible comparisons: 1

Comparisons analysed: calorie labelling versus no calorie labelling

Outcomes Outcomes reported in study: selection without purchasing; consumption
Selection outcome analysed: energy content (kcal) ordered
Timing of selection outcome measurement: immediate
Measurement of consumption outcome: energy content (kcal) consumed

Timing of consumption outcome measurement: immediate

Funding source Funded by grants from the Rudd Foundation and the Robert Wood Johnson Foundation.

Notes Calorie labelling groups with or without daily intake information combined.
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Roberto 2012

Study characteristics

Methods

Design: randomised controlled trial
Setting: university laboratory not affiliated with eating or weight research, US

Recruitment: via flyers, word of mouth (shared information by oral communication), and
craigslist.com postings

Allocation to groups: randomly generated allocation sequence, stratified by gender

Participants

Number of enrolled participants: 243

Number (%) of enrolled participants completing the study and included in analysis: 216 (88.9%)
Study completers: mean age: 26 (SD 10) years

Study completers: sex: 63% female

Specific social or cultural characteristics: high proportion of students

Socioeconomic status context: low deprivation

Ethnicity: 59% white; 11% Black or African American; 22% Asian; 4% Hispanic; 4% other

BMI: 22% of participants are classified as overweight or obese

Interventions

Type of labelling intervention: calorie labelling on the front of a cereal box
Manipulated product type: food

Characteristics of manipulated products: cereal

Duration of exposure to intervention: length of 1 meal

Study arms: calorie labels (present/absent), serving size suggestions (larger, smaller)
Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling versus no calorie labelling

Outcomes

Outcomes reported in study: selection without purchasing; consumption
Selection outcome analysed: total grams of cereal poured, converted to energy content (kcal)

Timing of selection outcome measurement: immediate

Consumption outcome analysed: total grams of cereal + milk consumed, converted to energy con-

tent (kcal)

Timing of consumption outcome measurement: immediate

Funding source

Supported in part by funding from the Rudd Foundation

Notes

Robertson 2020

Study characteristics
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Robertson 2020 (continued)

Methods Study design: between-subjects randomised controlled trial
Setting: Economic and Social Research Institute, Dublin, Ireland
Setting type: laboratory
Recruitment: via a market research institute

Allocation to group: allocation by individuals, process of randomisation not specified

Participants Number of enrolled participants: 145
Number (%) of enrolled participants completing the study and included in analysis: 142
Study completers: mean age: 39.65 (SD 14.41) years
Study completers: sex: 49% female

Specific social or cultural characteristics: general population, balanced by age, gender, and work-
ing status

Socioeconomic status context: low deprivation
Ethnicity: not reported

BMI: not reported

Interventions Type of labelling intervention: calorie labelling on menus
Manipulated product type: food

Characteristics of manipulated products: lunch - sandwiches, salads, wraps, pizzas, burgers, fries,
hot nachos, chips, chocolate, fruit, soft drinks, fruit juices, and water.

Duration of exposure to intervention: immediate

Study arms: calorie labels (present/absent), recommended daily allowance (present/absent), spa-
tial location on menu (left/right)

Number of eligible comparisons: 1

Comparisons analysed: calorie label; no label

Outcomes Outcomes reported in study: selection without purchasing; consumption
Selection outcome analysed: energy content (kcal) ordered
Timing of selection outcome measurement: immediate
Consumption outcome analysed: energy content (kcal) consumed

Timing of consumption outcome measurement: immediate

Funding source Not specified
Notes All energy labels combined for analysis
Temple 2010
Study characteristics
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Temple 2010 (Continued)

Methods Study design: between-subjects randomised controlled trial
Setting: laboratory at University of Buffalo, US
Setting type: laboratory
Recruitment: flyers posted around the University at Buffalo North and South campuses

Allocation to group: allocation by individuals (participants randomly assigned to 1 of 2 groups,
process of randomisation not specified)

Participants Number of enrolled participants: 47
Number (%) of enrolled participants completing the study and included in analysis: 47 (100%)
Study completers: mean age: 29.9 (SD 1.5) years
Study completers: sex: 51% female

Specific social or cultural characteristics: well-educated with more than half (59.5% part- or full-
time students)

Socioeconomic status context: low deprivation
Ethnicity: 43% minority

BMI: mean 25.9 kg/m?2

Interventions Type of labelling intervention: calorie labelling in the form of nutrition labels made using the stan-
dard US Department of Agriculture format (which includes calories)

Manipulated product type: food

Characteristics of manipulated products: foods and non-alcoholic drinks - all items available on
the buffet lunch (salad bar, a sandwich bar with different types of bread, rolls, and a variety of
meats and cheeses; and several side items and desserts, including potato chips, candy bars, cook-
ies, yogurt, fruit, and pudding. Beverages offered consisted of water, soft drinks, white and choco-
late milk, and juice)

Duration of exposure to intervention: length of 1 meal
Study arms: menu with calorie labels; menu with calorie labels plus PACE; no label
Number of eligible comparisons: 1

Comparisons included in the analysis: calorie labelling versus no calorie labelling

Outcomes Outcomes reported in study: consumption
Measurement of consumption outcome: energy content (kcal) consumed

Timing of consumption outcome measurement: immediate

Funding source Funds from the corresponding author's assistant professor start-up funds through the University at
Buffalo
Notes
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VanEpps 2016

Study characteristics

Methods

Study design: between-subjects randomised controlled trial

Setting: 1 large healthcare company (Humana), USA

Setting type: field

Recruitment: sent an initial recruitment e-mail to 1440 randomly selected employees of Humana

Allocation to group: randomised by individual, process of randomisation unclear

Participants

Number of enrolled participants: 453

Number (%) of enrolled participants completing the study and included in analysis: 249 (54.9%).
204 participants never made a lunch order so were not included in analysis

Study completers: mean age 40.57 (SD 11.09) years

Study completers: sex: 60% female

Specific social or cultural characteristics: employees of a healthcare company
Socioeconomic status context: low deprivation

Ethnicity: 81% white; 6% Black or African American; 6% Asian; 1% Hispanic; 2% other

BMI: 27.51 (SD 6.19) kg/m2

Interventions

Type of labelling intervention: calorie labelling on menus
Manipulated product type: food

Characteristics of manipulated products: lunch menu for catering company for employees on site.
13 different meal options including sandwiches with side dishes, wraps with side dishes, and en-
trée-sized salads, and drinks

Duration of exposure to intervention: 4 weeks (participants could order up to 3 lunches per week
on study website)

Study arms: menu with calorie labels, menu with calorie labels plus traffic lights, traffic lights only,
no calorie label

Number of eligible comparisons: 1

Comparisons analysed: calorie labelling versus no calorie labelling

Outcomes

Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) ordered

Timing of selection outcome measurement: immediate

Funding source

Not reported

Notes Combined energy only and energy traffic light group in factorial design (both display only energy
information, 1 had an additional traffic light colour).
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Vasiljevic 2018

Study characteristics

Methods

Study design: cluster-randomised stepped-wedge controlled trial
Setting: worksite cafeterias of companies that are members of the Institute for Grocery Distribution
Setting type: field

Recruitment: 6 English worksite cafeterias recruited from the 1027 companies that are members of
the Institute of Grocery Distribution

Allocation to group: worksite cafeterias were randomly allocated to a phase of the stepped wedge
design. Randomisation performed by a statistician, with the assistance of computer software.

Participants

Number of enrolled participants: 6 sites (5253 people)

Number (%) of enrolled participants completing the study and included in analysis: 6 sites (100%)
Study completers: mean age: not reported

Study completers: sex: 45% female

Specific social or cultural characteristics: employees of worksite

Socioeconomic status context: both low and high

Ethnicity: not reported

BMI: not reported

Interventions

Type of labelling intervention: calorie labelling on menus, along product display shelves and on
products

Manipulated product type: food

Characteristics of manipulated products: all cafeteria products for which energy information was
available with their energy content. Salad bars, hot drinks, and vending machine items were ex-
cluded from the intervention

Duration of exposure to intervention: 3-13 weeks depending on the site
Study arms: menu with calorie labels; no label
Number of eligible comparisons: 1

Comparisons analysed: calorie labelling versus no calorie labelling

Outcomes

Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) ordered

Timing of selection outcome measurement: immediate

Funding source

Department of Health Policy Research Programme (Policy Research Unit in Behaviour and Health
[PR-UN-040910109] and the Institute of Grocery Distribution (RG83425)). RP is supported by a Well-
come Trust Research Fellowship in Society and Ethics (106679/Z/ 14/Z).

Notes Data imputed (see Dealing with missing data): standardised mean difference -0.01 (standard error
0.06)
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Vasiljevic 2019

Study characteristics

Methods

Study design: cluster-randomised stepped-wedge controlled trial

Setting: worksite cafeterias of companies that were members of the Institute for Grocery Distribu-
tion

Setting type: field
Recruitment: via a collaboration with the Institute of Grocery Distribution

Allocation to group: worksite cafeterias were randomly allocated to a phase of the stepped wedge
design. Randomisation performed by a statistician using computer software.

Participants

Number of enrolled participants: 3 sites (2947 people)

Number (%) of enrolled participants completing the study and included in analysis: 3 sites (100%)
Study completers: mean age: not reported

Study completers: sex: 54.4% female

Specific social or cultural characteristics: employees of worksite

Socioeconomic status context: both low and high

Ethnicity: not reported

BMI: not reported

Interventions

Type of labelling intervention: calorie labelling on menus, along product display shelves and on
products

Manipulated product type: food

Characteristics of manipulated products: all cafeteria products for which energy information was
available with their energy content. Salad bars, deli bars, hot drinks, and vending machine items
were excluded from the intervention because of challenges in reliably implementing calorie la-
belling for these items.

Duration of exposure to intervention: 8-12 weeks depending on site
Study arms: menu with calorie labels; no label
Number of eligible comparisons: 1

Comparisons analysed: calorie labelling versus no calorie labelling

Outcomes

Outcomes reported in study: selection with purchasing
Selection outcome analysed: energy content (kcal) ordered

Timing of selection outcome measurement: immediate

Funding source

National Institute for Health Research Policy Research Programme (Policy Research Unit in Be-
haviour and Health [PR-UN-0409-10109]) and the Institute of Grocery Distribution (RG83425), Well-
come Trust Research Fellowship in Society and Ethics (106679/Z/14/Z), Oxford NIHR Biomedical Re-
search Centre and the Oxford NIHR Collaboration for Leadership in Applied Health Research and
Care (CLAHRC).

Notes Data imputed (see Dealing with missing data): standardised mean difference —0.02 (standard error
0.03)
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BMI: body mass index; PACE: physical activity calorie equivalent.

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Acton 2019

No eligible interventions (within-study comparisons)

Acton 2020a

No eligible interventions (within-study comparisons)

Acton 2020b

No eligible interventions (within-study comparisons)

Acton 2021 No eligible interventions (within-study comparisons)

Allan 2015 No eligible interventions (within-study comparisons)

Allan 2020 No eligible interventions (within-study comparisons)

Al-Otaibi 2021 Ineligible study design

Bailey 2022 No measurement of eligible selection or consumption outcomes

Balasubramanian 2002

Ineligible study design

Baum 2017

No eligible interventions (within-study comparisons)

Bergen 2006

No eligible interventions (within-study comparisons)

Bergman 2021

No measurement of eligible selection or consumption outcomes

Byrd 2017

No measurement of eligible selection or consumption outcomes

Byrd 2021

No measurement of eligible selection or consumption outcomes

Carter 2018

No measurement of eligible selection or consumption outcomes

Cavanagh 2014

No measurement of eligible selection or consumption outcomes

Chu 2009a Ineligible study design

Chu 2009b Ineligible study design

Cioffi 2015 Ineligible study design

Cornil 2017 No measurement of eligible selection or consumption outcomes
Crockett 2014 No eligible interventions (within-study comparisons)

Crosetto 2017 No eligible interventions (within-study comparisons)

Crosetto 2018 No measurement of eligible selection or consumption outcomes
Crosetto 2020 No measurement of eligible selection or consumption outcomes
Dallas 2017 No measurement of eligible selection or consumption outcomes
Dallas 2019 No measurement of eligible selection or consumption outcomes
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Study Reason for exclusion

Defago 2017 No eligible interventions (within-study comparisons)

Dubbert 1984 No eligible interventions (within-study comparisons)

Ebneter 2013 Ineligible study design

Egnell 2019 No measurement of eligible selection or consumption outcomes
Erdem 2021 Ineligible study design

Fang 2019 No eligible interventions (within-study comparisons)

Finkelstein 2019a

No measurement of eligible selection or consumption outcomes

Finkelstein 2019b

No eligible interventions (within-study comparisons)

Finkelstein 2020

No eligible interventions (within-study comparisons)

Finkelstein 2021

No eligible interventions (within-study comparisons)

Girz 2012

No eligible interventions (within-study comparisons)

Goodman 2018

No measurement of eligible selection or consumption outcomes

Guha 2018

No eligible interventions (within-study comparisons)

Gustafson 2018

Ineligible study design

Hartley 2019a

No eligible interventions (within-study comparisons)

Hartley 2019b No eligible interventions (within-study comparisons)

Holmes 2013 Ineligible study design

Huseynov 2021 No measurement of eligible selection or consumption outcomes
IRCT20181002041201N1 No measurement of eligible selection or consumption outcomes
ISRCTN90365793 No eligible interventions (within-study comparisons)

Jin 2020 No eligible interventions (within-study comparisons)

Jue 2012 No eligible interventions (within-study comparisons)

Julia 2021 No eligible interventions (within-study comparisons)

Karnik 2018 No eligible interventions (within-study comparisons)

Kral 2002 No measurement of eligible selection or consumption outcomes
Lee 2019 Ineligible study design

Machin 2018 No measurement of eligible selection or consumption outcomes
Machin 2019 No eligible interventions (within-study comparisons)
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Study

Reason for exclusion

Mantzari 2020

No measurement of eligible selection or consumption outcomes

Maynard 2018

No measurement of eligible selection or consumption outcomes

Mazza 2018

No eligible interventions (within-study comparisons)

McCrickerd 2020

No eligible interventions (within-study comparisons)

McElroy 2016

Ineligible study design

Mclnerney 2017

No measurement of eligible selection or consumption outcomes

Montford 2017

No eligible interventions (within-study comparisons)

Muller 2020a No measurement of eligible selection or consumption outcomes
Muller 2020b No measurement of eligible selection or consumption outcome
Nassab 2017 Ineligible study design

NCT03553043 No measurement of eligible selection or consumption outcomes
NCT03761342 No eligible interventions (within-study comparisons)
NCT04172337 No eligible interventions (within-study comparisons)
NCT04252898 No eligible interventions (within-study comparisons)

Neal 2017 No eligible interventions (within-study comparisons)

Neuhofer 2020 No measurement of eligible selection or consumption outcomes

Ni Mhurchu 2017

No eligible interventions (within-study comparisons)

Nordstrom 2020

No eligible interventions (within-study comparisons)

0h 2020 No measurement of eligible selection or consumption outcomes
Otto 2020 No eligible interventions (within-study comparisons)
Rayner 2017 No eligible interventions (within-study comparisons)

Reinhardt 2019

No eligible interventions (within-study comparisons)

Rising 2017

No measurement of eligible selection or consumption outcomes

Sandoval 2017

No eligible interventions (within-study comparisons)

Scourboutakos 2016 No eligible interventions (within-study comparisons)
Seyedhamzeh 2020 No measurement of eligible selection or consumption outcomes
Shin 2020 No eligible interventions (within-study comparisons)
Shoychet 2023 No measurement of eligible selection or consumption outcomes
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Study Reason for exclusion

Silva 2022 No eligible interventions (within-study comparisons)

Tangari 2019 No measurement of eligible selection or consumption outcomes
Tapper 2019 No measurement of eligible selection or consumption outcomes
Tapper2021a No measurement of eligible selection or consumption outcomes
Thunstrom 2018 No eligible interventions (within-study comparisons)

Thunstrom 2019 No eligible interventions (within-study comparisons)

Turnwald 2019a No eligible interventions (within-study comparisons)

Turnwald 2019b No eligible interventions (within-study comparisons)

Urminsky 2019 Ineligible study design

VanEpps 2021 No measurement of eligible selection or consumption outcomes
Vermeer 2011 No eligible interventions (within-study comparisons)

Viera 2017 Ineligible study design

Viera 2019 Ineligible study design

Wansink 2006 No eligible interventions (within-study comparisons)

Whitt 2017 Ineligible study design

Zhang 2020 No measurement of eligible selection or consumption outcomes

Characteristics of studies awaiting classification [ordered by study ID]

Clements 2016
Methods Calories ordered in breakfast and lunch meals were measured over 4 different time points (Novem-
ber 2014 (precalorie menu labelling), January 2015 (2 months postcalorie menu labelling), Novem-
ber 2015 (12 months postcalorie menu labelling), and January 2016 (14 months postcalorie menu
labelling))
Participants Staff and visitors in a hospital canteen
Interventions Calorie labelling. Further details not clear from record.
Outcomes Median calories purchased on each day of the week at all time points were compared with precalo-
rie menu labelling
Notes Identified via original searches for this review in 2021. We could not confidently determine eligibili-
ty from the available material and we grouped as awaiting classification. We attempted to contact
the authors in April 2022 but received no response.
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Dos Santos 2015

Cochrane Database of Systematic Reviews

Methods

Longitudinal cohort follow-up study conducted from 21 February to 30 April 2013. After a 1-month
baseline period, a display with hot drinks calorie information was posted on coffee machines

Participants

Staff at 2 companies (1 blue-collar (manual worker) and 1 white-collar (office worker or profession-

al))

Interventions

Calorie labelling on coffee machines

Outcomes Number of cups purchased evaluated at baseline and end of the study
Further details unknown
Notes Identified via original searches for this review in 2021. We could not confidently determine eligibili-

ty from the available material and we grouped as awaiting classification. We attempted to contact
the authors in April 2022 but did not receive a response.

Elshiewy 2022

Methods

Interrupted time series design from May 2005 to April 2007. Guideline daily amount labels were in-
troduced in May 2006

Participants

Customers at a large UK retailer

Interventions

Calorie labelling (in a guideline daily amount label) on yoghurts and ready meals

Outcomes

Healthy food choices

Notes

Identified via September 2023 updated searches. We could not confidently determine eligibility
from the available material and we have grouped as awaiting classification. We judged that we will
need contact the authors and obtain further expert statistical input to determine whether the de-
sign and analysis is appropriate and confers eligibility, and whether there is sufficient useable data
or whether additional new analysis either by the original authors or the review team would be re-
quired.

Girz ongoing

Methods

Setting: university laboratory, Canada
Design: randomised controlled trial

Recruitment: students enrolled in introductory psychology who consented to participation in the
study

Allocation to groups: a random number generator was used to assign participants to condition

Participants

Undergraduate psychology students (49 included in the analysis)

Interventions

Intervention: foods (pizza, soup) presented with energy labels (24 participants)

Control: foods (pizza, soup) presented without energy labels (25 participants)

Outcomes

Energy (kcal) consumption
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Girz ongoing (Continued)

Cochrane Database of Systematic Reviews

Notes This study was included in the previous version of this Cochrane review as an unpublished study
with the authors providing study data (Crockett 2018). This study comprised 6 study groups with
combinations of interventions in terms of labelling and ordering behaviour. For this review, we
could not confidently determine eligibility from the available material and we grouped as awaiting
classification. We attempted to contact the authors in April 2022 but received no response.

Lee 2018
Methods Calorie labelling on menus in fast-food restaurants

Further details unknown

Participants

Customers at fast-food restaurants

Further details unknown

Interventions

Calorie information

Outcomes Menu selections
Further details unknown
Notes Identified via September 2023 updated searches. We could not confidently determine eligibility

from the available material and we have grouped as awaiting classification. We judged that we will
need contact the authors and obtain further expert statistical input to determine whether the de-
sign and analysis is appropriate and confers eligibility, and whether there is sufficient useable data
or whether additional new analysis either by the original authors or the review team would be re-
quired.

Petimar 2022

Methods

Controlled interrupted time series compared sales 2 years before labelling implementation (April
2015 to April 2017) with sales 7 months after labelling implementation (May 2017 to December
2017).

Participants

Data from 173 supermarkets from a supermarket chain with locations in Maine, Massachusetts,
New Hampshire, New York, and Vermont

Interventions

Calorie labelling on menus

Outcomes

Calories per transaction

Notes

Study was identified via September 2023 updating searches and is provisionally included but not
yet fully integrated into the review. Results and conclusions: 2 of 3 food categories with calorie la-
belling being applied saw a statistically significant reduction in calories per transaction purchased
(there was no change in the third category) and the study concluded that "calorie labeling of pre-
pared foods was associated with small to moderate decreases in calories purchased from prepared
bakery and deli items without evidence of substitution to similar packaged foods."
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van Doorn 2023

Methods

Study 2: between-subjects design: 2 (consumption moment: distant versus immediate) x 2 (traffic
light labels present versus not) in a university canteen

Study 1isineligible

Participants

287 students

Interventions

Calorie labelling with information about = 1 other nutrient on menus

Outcomes Calories ordered

Notes Identified via September 2023 updated searches. We could not confidently determine eligibility
from the available material and we have grouped as awaiting classification. We judged that we will
need contact the authors and obtain further expert statistical input to determine whether the de-
sign and analysis is appropriate and confers eligibility, and whether there is sufficient useable data
or whether additional new analysis either by the original authors or the review team would be re-
quired.

Zhu 2023
Methods 132,849 soft drink purchase records assessed from January 2011 to December 2013. This was

matched to the introduction of nutritional information panel on various soft drink brands (year of
introduction 2004-2013)

Participants

40,000 households

Interventions

The introduction of a nutrition information panel (that included calorie information)

Outcomes

Healthy soft drink choices

Notes

Identified via September 2023 updated searches. We could not confidently determine eligibility
from the available material and we have grouped as awaiting classification. We judged that we will
need contact the authors and obtain further expert statistical input to determine whether the de-
sign and analysis is appropriate and confers eligibility, and whether there is sufficient useable data
or whether additional new analysis either by the original authors or the review team would be re-
quired.
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Risk of bias for analysis 1.8 Food consumption (kcal)

Bias

Study Randomisation Deviations Missing Measurement Selection of

process fl:::r:::::::::l outcome data  of the outcome ther:z:)t:ted
Hammond 2013 Q 0 0 Q
© © o o
© o o
© o o
Platkin 2014 Q 0 0
Platkin 2014 0 0 0
Roberto 2010 Q 0 0
Roberto 2012 0 0 Q
. @ @ @ © 0 ©
© o o

Risk of bias for analysis 2.1 Alcohol selection/purchasing of energy (kcal)

Bias
Study Randomisation Deviations Missing Measurement Selection of
process from intended outcome data  of the outcome the reported
interventions results

Cawley 2020 0 Q 0 0 Q
Clarke 2023a 0 Q 0 0 Q

DATA AND ANALYSES
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Overall
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Comparison 1. Food including non-alcoholic drinks

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1.1 Food selection/purchasing 16 9850 Std. Mean Difference (IV, Random, -0.06 [-0.08,-0.03]

(kcal) 95% Cl)

1.2 Subgroup analysis: food 16 9850 Std. Mean Difference (IV, Random, -0.06 [-0.08, -0.03]

selection/purchasing by set- 95% Cl)

ting (kcal)

1.2.1 Restaurant 7 7466 Std. Mean Difference (IV, Random, -0.05 [-0.09, -0.02]
95% CI)

1.2.2 Store 1 40 Std. Mean Difference (IV, Random, -0.05[-0.08, -0.01]
95% Cl)

1.2.3 Naturalistic 6 1907 Std. Mean Difference (IV, Random, -0.07 [-0.16, 0.03]
95% Cl)

1.2.4 Laboratory 2 437 Std. Mean Difference (IV, Random, -0.29 [-0.49, -0.09]
95% Cl)

1.3 Subgroup analysis: food 16 10057 Std. Mean Difference (IV, Random, -0.06 [-0.09, -0.03]

selection/purchasing by label 95% Cl)

type (kcal)

1.3.1 Simple calorie 14 9529 Std. Mean Difference (IV, Random, -0.07[-0.11,-0.03]
95% CI)

1.3.2 Calorie with PACE 2 48 Std. Mean Difference (IV, Random, -0.05[-0.12, 0.03]
95% Cl)

1.3.3 Calorie and nutrient 3 480 Std. Mean Difference (IV, Random, -0.06 [-0.11,-0.01]
95% Cl)

1.4 Subgroup analysis: food 16 9850 Std. Mean Difference (IV, Random, -0.06 [-0.08, -0.03]

selection/purchasing by so- 95% Cl)

cioeconomic status (kcal)

1.4.1 Low 0 0 Std. Mean Difference (IV, Random, Not estimable
95% CI)

1.4.2 High 12 9198 Std. Mean Difference (IV, Random, -0.08 [-0.12, -0.05]
95% Cl)

1.4.3 Both low and high 4 652 Std. Mean Difference (IV, Random, -0.04 [-0.07,-0.01]
95% Cl)

1.5 Additional exploratory sub- 16 9850 Std. Mean Difference (IV, Random, -0.06 [-0.08,-0.03]

group analysis: food selec- 95% Cl)

tion/purchasing by placement

of labels

1.5.1 On menus 12 9369 Std. Mean Difference (IV, Random, -0.08 [-0.12,-0.03]

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.5.2 On product packaging 1 216 Std. Mean Difference (IV, Random, 0.04 [-0.24, 0.32]
95% Cl)

1.5.3 Adjacent to product 1 205 Std. Mean Difference (IV, Random,  0.01[-0.26, 0.28]

packaging 95% Cl)

1.5.4 Both adjacent to and on 2 60 Std. Mean Difference (IV, Random, -0.05 [-0.08, -0.02]

product packaging 95% Cl)

1.6 Sensitivity analysis: food 16 9850 Std. Mean Difference (IV, Random, -0.06 [-0.08, -0.03]

selection/purchasing by low 95% Cl)

risk of bias (kcal)

1.6.1 Low risk of bias 7 5976 Std. Mean Difference (IV, Random, -0.05[-0.07,-0.02]
95% CI)

1.6.2 Some concerns or high 9 3874 Std. Mean Difference (IV, Random, -0.12[-0.19, -0.06]

risk of bias 95% Cl)

1.7 Sensitivity analysis: food 13 9812 Std. Mean Difference (IV, Random, -0.07 [-0.10, -0.04]

selection/purchasing exclud- 95% Cl)

ing Reynolds 2022, Vasiljevic

2018, Vasiljevic 2019

1.8 Food consumption (kcal) 8 2134 Std. Mean Difference (IV, Random, -0.19[-0.33,-0.05]
95% Cl)

1.9 Subgroup analysis: food 8 2134 Std. Mean Difference (IV, Random, -0.19 [-0.33,-0.05]

consumption by setting (kcal) 95% Cl)

1.9.1 Restaurant 0 0 Std. Mean Difference (IV, Random, Not estimable
95% Cl)

1.9.2 Store 0 0 Std. Mean Difference (IV, Random, Not estimable
95% Cl)

1.9.3 Naturalistic 5 1705 Std. Mean Difference (IV, Random, -0.09 [-0.21, 0.02]
95% Cl)

1.9.4 Laboratory 3 429 Std. Mean Difference (IV, Random, -0.45[-0.76,-0.14]
95% Cl)

1.10 Subgroup analysis: food 8 2134 Std. Mean Difference (IV, Random, -0.19 [-0.33,-0.05]

consumption by label type 95% Cl)

(kcal)

1.10.1 Calorie 8 1870 Std. Mean Difference (IV, Random, -0.19[-0.35,-0.02]
95% Cl)

1.10.2 Calorie with PACE 1 31 Std. Mean Difference (IV, Random, -0.39[-1.13, 0.36]
95% Cl)

1.10.3 Calorie and nutrient 1 233 Std. Mean Difference (IV, Random, -0.23[-0.50, 0.04]

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.11 Subgroup analysis: food 8 2134 Std. Mean Difference (IV, Random, -0.19[-0.33,-0.05]

consumption by socioeconom- 95% Cl)

ic status (kcal)

1.11.1 Low 0 0 Std. Mean Difference (IV, Random, Not estimable
95% Cl)

1.11.2 High 7 1540 Std. Mean Difference (IV, Random, -0.23[-0.37,-0.10]
95% Cl)

1.11.3 Both low and high 1 594 Std. Mean Difference (IV, Random, 0.02 [-0.14,0.18]
95% CI)

1.12 Sensitivity analysis: food 8 2134 Std. Mean Difference (IV, Random, -0.19[-0.33,-0.05]

consumption by low risk of 95% Cl)

bias (kcal)

1.12.1 Low risk of bias 1 87 Std. Mean Difference (IV, Random, -0.68 [-1.13,-0.24]
95% CI)

1.12.2 Some concerns or high 7 2047 Std. Mean Difference (IV, Random, -0.14[-0.26,-0.02]

risk of bias

95% Cl)
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Analysis 1.1. Comparison 1: Food including non-alcoholic drinks, Outcome 1: Food selection/purchasing (kcal)

Labelling No labelling Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup SMD SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDEF
Cawley 2020 -0.072402  0.026854 2806 2745  17.7% -0.07 [-0.13, -0.02] | @POPPO®@®
Clarke 2023a 0.01 0.140306 101 104 0.7% 0.01[-0.26, 0.28] — o+t o+t
Dubois 20212 -0.062644 0.0245 10 10 21.0% -0.06 [-0.11,-0.01] u (X XX X X))
Dubois 2021 -0.032787 0.0245 10 10 21.0% -0.03 [-0.08 , 0.02] L 000000
Ellison 2013 -0.02  0.206632 108 30 0.3% -0.02 [-0.42 , 0.38] —_— 202022
Ellison 2014 -0.12  0.056122 1060 472 4.3% -0.12 [-0.23,-0.01] - 0022 0
Hammond 2013» -0.13 0.125 321 81 0.9% -0.13[-0.37, 0.11] —t P 90O S
Hammond 2013 -0.14  0.137755 152 81 0.7% -0.14[-0.41, 0.13] — P 900 O
Harnack 2008 0.01 0.081632 301 293 2.0% 0.01[-0.15,0.17] —+ 2 90O 2 2
James 2015 -0.24  0.142857 99 99 0.7% -0.24[-0.52, 0.04] —t 2 00O 2 2
Platkin 2014« -0.21  0.377551 20 11 0.1% -0.21[-0.95, 0.53] _ P OS2 2
Platkin 2014 -0.42  0.380102 17 11 0.1% -0.42[-1.16, 0.32] _— 2 O0® 2 2
Reynolds 2022 -0.042178 0.0364 10 10 9.9% -0.04[-0.11, 0.03] - LXK KK
Roberto 2010 -0.32 0.125 200 95 0.9% -0.32 [-0.56 , -0.08] — 209000 2 2
Roberto 2012 0.04 0.145408 147 69 0.6% 0.04 [-0.24,0.32] — 2900 2 2
Robertson 2020 -0.24  0.17602 94 48 0.4% -0.24[-0.58, 0.10]  — o+ o+t
VanEpps 2016 -0.31 0.142857 84 123 0.7% -0.31[-0.59, -0.03] e 2 90O 2 2
Vasiljevic 2018 -0.012978 0.0555 6 6 4.4% -0.01[-0.12, 0.10] -+ K KKK ]
Vasiljevic 2019 -0.019467 0.0306 3 3 13.8% -0.02 [-0.08 , 0.04] F 000000
Total 5549 4301 100.0% -0.06 [-0.08 , -0.03] |

Test for overall effect: Z = 4.72 (P < 0.00001)
Test for subgroup differences: Not applicable
Heterogeneity: Tau? = 0.00; Chi? = 18.32, df = 18 (P = 0.43); 2= 2%

Footnotes

1 05 0 05
Favours labelling

aRepeated mention of Dubois 2021 in both this and the following row indicates two eligible comparisons from this study
bRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study
<Repeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study

Risk of bias legend

(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Favours no labelling
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Analysis 1.2. Comparison 1: Food including non-alcoholic drinks,
Outcome 2: Subgroup analysis: food selection/purchasing by setting (kcal)

Labelling No labelling

Std. Mean Difference

Std. Mean Difference

Study or Subgroup SMD SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Restaurant

Cawley 2020 -0.072402  0.026854 2806 2745 17.7% -0.07 [-0.13, -0.02] -
Ellison 2013 -0.02  0.206632 108 30 0.3% -0.02 [-0.42, 0.38] —_—
Ellison 2014 -0.12  0.056122 1060 472 4.3% -0.12[-0.23, -0.01] ——
Reynolds 2022 -0.042178 0.0364 10 10 9.9% -0.04 [-0.11, 0.03] -
VanEpps 2016 -0.31  0.142857 84 123 0.7% -0.31[-0.59, -0.03] —_—
Vasiljevic 2018 -0.012978 0.0555 6 6 4.4% -0.01[-0.12, 0.10] -+
Vasiljevic 2019 -0.019467 0.0306 3 3 13.8% -0.02 [-0.08 , 0.04] -
Subtotal 4077 3389 51.0% -0.05 [-0.09 , -0.02] ‘
Test for overall effect: Z = 2.97 (P = 0.003)

Heterogeneity: Tau? = 0.00; Chi2 = 7.02, df = 6 (P = 0.32); I2 = 14%

1.2.2 Store

Dubois 2021a -0.062644 0.0245 10 10 21.0% -0.06 [-0.11, -0.01] =
Dubois 2021 -0.032787 0.0245 10 10  21.0% -0.03 [-0.08, 0.02] L
Subtotal 20 20 41.9% -0.05 [-0.08 , -0.01] ‘
Test for overall effect: Z = 2.75 (P = 0.006)

Heterogeneity: Tau? = 0.00; Chi2 = 0.74, df = 1 (P = 0.39); I2 = 0%

1.2.3 Naturalistic

Clarke 2023a 0.01 0.140306 101 104 0.7% 0.01[-0.26, 0.28] —t
Hammond 2013b -0.13 0.125 321 81 0.9% -0.13[-0.37, 0.11] —_—
Hammond 2013 -0.14  0.137755 152 81 0.7% -0.14[-0.41, 0.13] —_—
Harnack 2008 0.01 0.081632 301 293 2.0% 0.01[-0.15,0.17] -+
James 2015 -0.24  0.142857 99 99 0.7% -0.24 [-0.52, 0.04] —_—
Platkin 2014 -0.42  0.380102 17 11 0.1% -0.42[-1.16, 0.32] _—
Platkin 2014 -0.21  0.377551 20 11 0.1% -0.21[-0.95, 0.53] _—
Roberto 2012 0.04 0.145408 147 69 0.6% 0.04 [-0.24, 0.32] —_——
Subtotal 1158 749 5.8% -0.07 [-0.16 , 0.03] ‘
Test for overall effect: Z = 1.35 (P = 0.18)

Heterogeneity: Tau? = 0.00; Chi2 = 4.74, df = 7 (P = 0.69); I = 0%

1.2.4 Laboratory

Roberto 2010 -0.32 0.125 200 95 0.9% -0.32 [-0.56 , -0.08] —_—
Robertson 2020 -0.24  0.17602 94 48 0.4% -0.24[-0.58, 0.10] —_—
Subtotal 294 143 1.3% -0.29 [-0.49 , -0.09] ‘

Test for overall effect: Z = 2.88 (P = 0.004)

Heterogeneity: Tau? = 0.00; Chi2 = 0.14, df = 1 (P = 0.71); I = 0%

Total 5549 4301 100.0% -0.06 [-0.08 , -0.03] .

Test for overall effect: Z = 4.72 (P < 0.00001)

Test for subgroup differences: Chi? = 5.68, df = 3 (P =0.13), I = 47.2%
Heterogeneity: Tau? = 0.00; Chi? = 18.32, df = 18 (P = 0.43); 2= 2%

Footnotes

aRepeated mention of Dubois 2021 in both this and the following row indicates two eligible comparisons from this study

Favours labelling

1 05 0 05 1
Favours no labelling

vRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study

<Repeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study
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Analysis 1.3. Comparison 1: Food including non-alcoholic drinks, Outcome

3: Subgroup analysis: food selection/purchasing by label type (kcal)

Labelling No labelling

Std. Mean Difference

Std. Mean Difference

Study or Subgroup SMD SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Simple calorie

Cawley 2020 -0.072402  0.026854 2806 2745  16.5% -0.07 [-0.13, -0.02] L
Clarke 2023a 0.01  0.140306 101 104 0.9% 0.01[-0.26, 0.28] ——
Ellison 2013 -0.02  0.206632 108 30 0.4% -0.02 [-0.42,0.38] o
Ellison 2014 -0.12  0.056122 1060 472 5.1% -0.12[-0.23, -0.01] =
Hammond 2013 -0.13 0.125 321 81 1.1% -0.13[-0.37, 0.11] —r
Harnack 2008 0.01 0.081632 301 293 2.6% 0.01[-0.15, 0.17] -+
James 2015 -0.24  0.142857 99 99 0.9% -0.24[-0.52, 0.04] ——
Platkin 2014 -0.21  0.377551 20 11 0.1% -0.21[-0.95, 0.53] _—
Roberto 2010 -0.32 0.125 200 95 1.1% -0.32 [-0.56, -0.08] —
Roberto 2012 0.04 0.145408 147 69 0.8% 0.04[-0.24, 0.32] —t—
Robertson 2020 -0.24  0.17602 94 48 0.6% -0.24[-0.58, 0.10] —
VanEpps 2016 -0.31 0.142857 84 123 0.9% -0.31[-0.59, -0.03] —
Vasiljevic 2018 -0.012978 0.0555 6 6 5.3% -0.01[-0.12, 0.10] -+
Vasiljevic 2019 -0.019467 0.0306 3 3 13.8% -0.02 [-0.08 , 0.04] L
Subtotal 5350 4179  50.2% -0.07 [-0.11 , -0.03] ’
Test for overall effect: Z = 3.12 (P = 0.002)

Heterogeneity: Tau? = 0.00; Chi2 = 15.80, df = 13 (P = 0.26); I2 = 18%

1.3.2 Calorie with PACE

Platkin 2014 -0.42  0.380102 17 11 0.1% -0.42 [-1.16, 0.32] —_—
Reynolds 2022 -0.042178 0.0364 10 10 10.7% -0.04 [-0.11, 0.03] -
Subtotal 27 21 10.8% -0.05 [-0.12, 0.03] ‘
Test for overall effect: Z = 1.26 (P = 0.21)

Heterogeneity: Tau? = 0.00; Chi2 = 0.98, df = 1 (P = 0.32); I = 0%

1.3.3 Calorie and nutrient

Dubois 2021a -0.062644 0.0245 10 10  18.6% -0.06 [-0.11 , -0.01] L
Dubois 2021 -0.032787 0.0245 10 10  18.6% -0.03 [-0.08, 0.02] L
Hammond 2013 -0.14  0.137755 152 81 0.9% -0.14[-0.41, 0.13] —
VanEpps 2016 -0.31 0.142857 84 123 0.9% -0.31[-0.59, -0.03] —
Subtotal 256 224 39.0% -0.06 [-0.11 , -0.01] ‘
Test for overall effect: Z = 2.29 (P = 0.02)

Heterogeneity: Tau? = 0.00; Chi2 = 4.47, df = 3 (P = 0.21); I = 33%

Total 5633 4424  100.0% -0.06 [-0.09, -0.03] '
Test for overall effect: Z = 4.40 (P < 0.0001) _:2 _:1 0 i é

Test for subgroup differences: Chi2 = 0.31, df = 2 (P = 0.86), I2 = 0%
Heterogeneity: Tau? = 0.00; Chi2 = 21.50, df = 19 (P = 0.31); 2= 12%

Footnotes

Favours labelling

aRepeated mention of Dubois 2021 in both this and the following row indicates two eligible comparisons from this study

Favours no labelling
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Analysis 1.4. Comparison 1: Food including non-alcoholic drinks, Outcome 4:
Subgroup analysis: food selection/purchasing by socioeconomic status (kcal)

Labelling No labelling

Std. Mean Difference

Cochrane Database of Systematic Reviews

Std. Mean Difference

Study or Subgroup SMD SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Low

Subtotal 0 0 Not estimable

Test for overall effect: Not applicable

Heterogeneity: Not applicable

1.4.2 High

Cawley 2020 -0.072402  0.026854 2806 2745 17.7% -0.07 [-0.13, -0.02] -
Clarke 2023a 0.01 0.140306 101 104 0.7% 0.01[-0.26, 0.28] o
Ellison 2013 -0.02  0.206632 108 30 0.3% -0.02 [-0.42, 0.38] —_—
Ellison 2014 -0.12  0.056122 1060 472 4.3% -0.12[-0.23, -0.01] -
Hammond 2013a -0.13 0.125 321 81 0.9% -0.13[-0.37, 0.11] —_—
Hammond 2013 -0.14  0.137755 152 81 0.7% -0.14[-0.41, 0.13] —_—
James 2015 -0.24  0.142857 99 99 0.7% -0.24 [-0.52, 0.04] —_—
Platkin 2014 -0.21  0.377551 20 11 0.1% -0.21[-0.95, 0.53] _—
Platkin 2014 -0.42  0.380102 17 11 0.1% -0.42 [-1.16,0.32] _—
Reynolds 2022 -0.042178 0.0364 10 10 9.9% -0.04 [-0.11, 0.03] =
Roberto 2010 -0.32 0.125 200 95 0.9% -0.32 [-0.56, -0.08] —
Roberto 2012 0.04 0.145408 147 69 0.6% 0.04 [-0.24, 0.32] —_—
Robertson 2020 -0.24 0.17602 94 48 0.4% -0.24 [-0.58 , 0.10] —_—
VanEpps 2016 -0.31  0.142857 84 123 0.7% -0.31[-0.59, -0.03] —_—
Subtotal 5219 3979  37.9% -0.08 [-0.12, -0.05] ‘

Test for overall effect: Z = 4.52 (P < 0.00001)

Heterogeneity: Tau? = 0.00; Chi? = 12.43, df = 13 (P = 0.49); I = 0%

1.4.3 Both low and high

Dubois 2021c -0.032787 0.0245 10 10  21.0% -0.03 [-0.08, 0.02] L
Dubois 2021 -0.062644 0.0245 10 10 21.0% -0.06 [-0.11, -0.01] =
Harnack 2008 0.01 0.081632 301 293 2.0% 0.01[-0.15, 0.17] -+
Vasiljevic 2018 -0.012978 0.0555 6 6 4.4% -0.01[-0.12, 0.10] -+
Vasiljevic 2019 -0.019467 0.0306 3 3 13.8% -0.02 [-0.08 , 0.04] -
Subtotal 330 322 62.1% -0.04 [-0.07 , -0.01] .

Test for overall effect: Z = 2.61 (P = 0.009)

Heterogeneity: Tau? = 0.00; Chi? = 1.97, df =4 (P = 0.74); 2= 0%

Total 5549 4301 100.0% -0.06 [-0.08 , -0.03] .

Test for overall effect: Z = 4.72 (P < 0.00001) _:1 _0:.5 0 0f5 i

Test for subgroup differences: Chi2 = 3.92, df = 1 (P = 0.05), I2 = 74.5%
Heterogeneity: Tau2 = 0.00; Chi? = 18.32, df = 18 (P = 0.43); 2= 2%

Footnotes

Favours labelling

aRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study

vRepeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study
cRepeated mention of Dubois 2021 in both this and the following row indicates two eligible comparisons from this study

Favours no labelling

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review)
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Analysis 1.5. Comparison 1: Food including non-alcoholic drinks, Outcome 5: Additional

exploratory subgroup analysis: food selection/purchasing by placement of labels

Labelling No labelling

Std. Mean Difference

Std. Mean Difference

Study or Subgroup SMD SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDEF
1.5.1 On menus

Cawley 2020 -0.072402  0.026854 2806 2745 17.7% -0.07 [-0.13, -0.02] = o+t o+t
Ellison 2013 -0.02  0.206632 108 30 0.3% -0.02 [-0.42 , 0.38] _— 2 @2 @® 2 2
Ellison 2014 -0.12  0.056122 1060 472 4.3% -0.12 [-0.23, -0.01] —] ©e®2®°2 0
Hammond 2013a -0.13 0.125 321 81 0.9% -0.13[-0.37, 0.11] —_— TP 90O S
Hammond 2013 -0.14  0.137755 152 81 0.7% -0.14 [-0.41,0.13] —_— 209000 >
Harnack 2008 0.01 0.081632 301 293 2.0% 0.01[-0.15, 0.17] —— KK
James 2015 -0.24 0.142857 99 99 0.7% -0.24[-0.52, 0.04] —_—t 2 90O 2 2
Platkin 2014 -0.21  0.377551 20 11 0.1% -0.21[-0.95, 0.53] — 2 90O 2 2
Platkin 2014 -0.42  0.380102 17 11 0.1% -0.42[-1.16, 0.32] — 2 00O 2 2
Roberto 2010 -0.32 0.125 200 95 0.9% -0.32[-0.56 , -0.08] e 70002
Robertson 2020 -0.24  0.17602 94 48 0.4% -0.24[-0.58, 0.10] — LXK XK
VanEpps 2016 031 0.142857 84 123 0.7% -0.31[-0.59 , -0.03] _— N N N NN
Vasiljevic 2018 -0.012978 0.0555 6 6  44% -0.01[-0.12, 0.10] —-+ XXX KX
Vasiljevic 2019 -0.019467 0.0306 3 3 13.8% -0.02 [-0.08 , 0.04] + (X KK K K]
Subtotal 5271 4098  46.8% -0.08 [-0.12, -0.03] Q

Test for overall effect: Z = 3.38 (P = 0.0007)

Heterogeneity: Tau? = 0.00; Chi? = 16.19, df = 13 (P = 0.24); I2 = 20%

1.5.2 On product packaging

Roberto 2012 0.04 0.145408 147 69 0.6% 0.04 [-0.24, 0.32] —f 2000 2 2
Subtotal 147 69 0.6% 0.04 [-0.24, 0.32] ~ =

Test for overall effect: Z = 0.28 (P = 0.78)

Heterogeneity: Not applicable

1.5.3 Adjacent to product packaging

Clarke 2023a 0.01 0.140306 101 104 0.7% 0.01[-0.26, 0.28] —_— LXK K XK
Subtotal 101 104  0.7% 0.01[-0.26 , 0.28] L

Test for overall effect: Z = 0.07 (P = 0.94)

Heterogeneity: Not applicable

1.5.4 Both adjacent to and on product packaging

Dubois 2021c -0.062644 0.0245 10 10 21.0% -0.06 [-0.11,-0.01] = 0P 0QOQO®
Dubois 2021 -0.032787 0.0245 10 10 21.0% -0.03 [-0.08 , 0.02] F 000000
Reynolds 2022 -0.042178 0.0364 10 10 9.9% -0.04[-0.11, 0.03] E LXK K K]
Subtotal 30 30 51.8% -0.05 [-0.08 , -0.02] Q

Test for overall effect: Z = 2.98 (P = 0.003)

Heterogeneity: Tau? = 0.00; Chi? = 0.76, df = 2 (P = 0.68); I2 = 0%

Total 5549 4301 100.0% -0.06 [-0.08 , -0.03] ]

Test for overall effect: Z = 4.72 (P < 0.00001)
Test for subgroup differences: Chi2 = 1.87, df = 3 (P = 0.60), 12 = 0%
Heterogeneity: Tau? = 0.00; Chi2 = 18.32, df = 18 (P = 0.43); 2= 2%

Footnotes

a4 05
Favours labelling

aRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study
vRepeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study
<Repeated mention of Dubois 2021 in both this and the following row indicates two eligible comparisons from this study

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

0

05 1
Favours no labelling
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Analysis 1.6. Comparison 1: Food including non-alcoholic drinks, Outcome
6: Sensitivity analysis: food selection/purchasing by low risk of bias (kcal)

Labelling No labelling

Std. Mean Difference

Std. Mean Difference

Study or Subgroup SMD SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.6.1 Low risk of bias

Cawley 2020 -0.072402  0.026854 2806 2745 17.7% -0.07 [-0.13, -0.02] L
Clarke 2023a 0.01 0.140306 101 104 0.7% 0.01[-0.26, 0.28] —_—
Dubois 2021a -0.062644 0.0245 10 10 21.0% -0.06 [-0.11, -0.01] |
Dubois 2021 -0.032787 0.0245 10 10 21.0% -0.03 [-0.08, 0.02] L
Reynolds 2022 -0.042178 0.0364 10 10 9.9% -0.04 [-0.11, 0.03] -
Robertson 2020 -0.24 0.17602 94 48 0.4% -0.24 [-0.58, 0.10] —_—
Vasiljevic 2018 -0.012978 0.0555 6 6 4.4% -0.01[-0.12, 0.10] -+
Vasiljevic 2019 -0.019467 0.0306 3 3 13.8% -0.02 [-0.08, 0.04] L
Subtotal 3040 2936 88.8% -0.05 [-0.07 , -0.02] '

Test for overall effect: Z = 3.88 (P = 0.0001)

Heterogeneity: Tau2 = 0.00; Chi? = 4.21, df = 7 (P = 0.76); 2= 0%

1.6.2 Some concerns or high risk of bias

Ellison 2013 -0.02  0.206632 108 30 0.3% -0.02 [-0.42, 0.38] —t
Ellison 2014 -0.12  0.056122 1060 472 4.3% -0.12[-0.23, -0.01] -
Hammond 2013» -0.13 0.125 152 81 0.9% -0.13[-0.37, 0.11] —
Hammond 2013 -0.14  0.137755 321 81 0.7% -0.14[-0.41, 0.13] —
Harnack 2008 0.01 0.081632 301 293 2.0% 0.01[-0.15,0.17] -+
James 2015 -0.24  0.142857 99 99 0.7% -0.24 [-0.52, 0.04] —
Platkin 2014¢ -0.42  0.380102 20 11 0.1% -0.42[-1.16, 0.32] —_—
Platkin 2014 -0.21  0.377551 17 11 0.1% -0.21[-0.95, 0.53] _—
Roberto 2010 -0.32 0.125 200 95 0.9% -0.32 [-0.56 , -0.08] —_—
Roberto 2012 0.04 0.145408 147 69 0.6% 0.04 [-0.24, 0.32] —1—
VanEpps 2016 -0.31  0.142857 84 123 0.7% -0.31[-0.59, -0.03] —
Subtotal 2509 1365 11.2% -0.12 [-0.19, -0.06] ‘

Test for overall effect: Z = 3.56 (P = 0.0004)

Heterogeneity: Tau2 = 0.00; Chi2 = 9.71, df = 10 (P = 0.47); 2= 0%

Total 5549 4301 100.0% -0.06 [-0.08 , -0.03] '

Test for overall effect: Z = 4.72 (P < 0.00001) s 3] S H

Test for subgroup differences: Chi2 = 4.40, df =1 (P = 0.04), I = 77.3%
Heterogeneity: Tau? = 0.00; Chi2 = 18.32, df = 18 (P = 0.43); 2= 2%

Footnotes

aRepeated mention of Dubois 2021 in both this and the following row indicates two eligible comparisons from this study

Favours labelling

vRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study

cRepeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study

Favours no labelling

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review)
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Analysis 1.7. Comparison 1: Food including non-alcoholic drinks, Outcome 7: Sensitivity
analysis: food selection/purchasing excluding Reynolds 2022, Vasiljevic 2018, Vasiljevic 2019

Labelling No labelling

Std. Mean Difference

Std. Mean Difference

Study or Subgroup SMD SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cawley 2020 -0.072402  0.026854 2806 2745  24.4% -0.07 [-0.13, -0.02] L
Clarke 2023a 0.01 0.140306 101 104 1.1% 0.01[-0.26, 0.28]

Dubois 2021a -0.032787 0.0245 10 10 28.3% -0.03 [-0.08, 0.02]

Dubois 2021 -0.062644 0.0245 10 10  28.3% -0.06 [-0.11, -0.01]

Ellison 2013 -0.02  0.206632 108 30 0.5% -0.02 [-0.42, 0.38] —_—
Ellison 2014 -0.12  0.056122 1060 472 6.4% -0.12 [-0.23, -0.01] |
Hammond 2013 -0.13 0.125 321 81 1.3% -0.13[-0.37, 0.11] —
Hammond 2013 -0.14  0.137755 152 81 1.1% -0.14[-0.41, 0.13] —
Harnack 2008 0.01 0.081632 301 293 3.1% 0.01[-0.15, 0.17] —
James 2015 -0.24  0.142857 99 99 1.0% -0.24[-0.52, 0.04] —
Platkin 2014c -0.21  0.377551 20 11 0.1% -0.21[-0.95, 0.53] e
Platkin 2014 -0.42  0.380102 17 11 0.1% -0.42 [-1.16, 0.32] —_—T
Roberto 2010 -0.32 0.125 200 95 1.3% -0.32 [-0.56, -0.08] —_—
Roberto 2012 0.04 0.145408 147 69 1.0% 0.04 [-0.24, 0.32] e
Robertson 2020 -0.24  0.17602 94 48 0.7% -0.24[-0.58 , 0.10] —
VanEpps 2016 -0.31 0.142857 84 123 1.0% -0.31[-0.59, -0.03] ——

Total 5530 4282 100.0% -0.07 [-0.10, -0.04] '

Test for overall effect: Z = 4.63 (P < 0.00001)
Test for subgroup differences: Not applicable

Heterogeneity: Tau? = 0.00; Chi? = 15.65, df = 15 (P = 0.41); I = 4%

Footnotes

105
Favours labelling

aRepeated mention of Dubois 2021 in both this and the following row indicates two eligible comparisons from this study

vRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study
<Repeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study

05 1
Favours no labelling

Analysis 1.8. Comparison 1: Food including non-alcoholic drinks, Outcome 8: Food consumption (kcal)

Labelling No labelling Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hammond 2013a 760.043 359.6531 321 839.6 318.8 81 13.8% -0.23 [-0.47 , 0.02] —=]
Hammond 2013 764.9 326.2 152 839.6 318.8 81 12.6% -0.23 [-0.50, 0.04] —
Harnack 2008 782.9226 391.8589 301 775.2625 346.8846 293 18.2% 0.02 [-0.14, 0.18] +
James 2015 722 271.63 99 770 269.04 99  12.2% -0.18 [-0.46, 0.10] —t
Platkin 2014» 898.8 391.76 20 995.4  429.173042 11 3.1% -0.23[-0.97, 0.51] —_—
Platkin 2014 841.3  366.715148 20 995.4  429.173042 11 3.0% -0.39 [-1.13, 0.36] —_—
Roberto 2010 1293.978 656.3265 200  1458.92 724.62 95  13.8% -0.24 [-0.49, 0.00] —=|
Roberto 2012 367.7284 225.1295 147 344.44 199.0877 69 11.9% 0.11 [-0.18, 0.39] ——
Robertson 2020 481 225.07 54 665 324.97 33 6.9% -0.68 [-1.13, -0.24] ——
Temple 2010 620.4 203.6 23 822.8 408.7 24 4.5% -0.61 [-1.20, -0.03] —
Total 1337 797 100.0% -0.19 [-0.33 , -0.05] ‘
Test for overall effect: Z = 2.72 (P = 0.006) _’2 _,1 0 i

Test for subgroup differences: Not applicable
Heterogeneity: Tau2 = 0.02; Chi2 = 17.00, df =9 (P = 0.05); 12 = 47%

Footnotes
aRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study
bRepeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study

Favours labelling

Favours no labelling
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Analysis 1.9. Comparison 1: Food including non-alcoholic drinks,
Outcome 9: Subgroup analysis: food consumption by setting (kcal)

Labelling No labelling Std. Mean Difference Std. Mean Difference
Study or Subgroup SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.9.1 Restaurant
Subtotal 0 0 Not estimable
Test for overall effect: Not applicable
Heterogeneity: Not applicable
1.9.2 Store
Subtotal 0 0 Not estimable
Test for overall effect: Not applicable
Heterogeneity: Not applicable
1.9.3 Naturalistic
Hammond 2013a 760.043 359.6531 321 839.6 318.8 81  13.8% -0.23 [-0.47, 0.02] ——
Hammond 2013 764.9 326.2 152 839.6 318.8 81 12.6% -0.23 [-0.50, 0.04] ——
Harnack 2008 782.9226 391.8589 301 775.2625 346.8846 293 18.2% 0.02[-0.14, 0.18] E
James 2015 722 271.63 99 770 269.04 99 12.2% -0.18 [-0.46 , 0.10] —e
Platkin 2014» 898.8 391.76 20 995.4  429.173042 11 3.1% -0.23[-0.97, 0.51] —
Platkin 2014 841.3  366.715148 20 995.4  429.173042 11 3.0% -0.39 [-1.13, 0.36] E—
Roberto 2012 367.7284 225.1295 147 344.44 199.0877 69  11.9% 0.11 [-0.18, 0.39] —f—
Subtotal 1060 645 74.8% -0.09 [-0.21, 0.02] ‘
Test for overall effect: Z = 1.61 (P =0.11)
Heterogeneity: Tau2 = 0.00; Chi2 = 6.96, df = 6 (P = 0.32); I2 = 14%
1.9.4 Laboratory
Roberto 2010 1293.978 656.3265 200  1458.92 724.62 95  13.8% -0.24 [-0.49, 0.00] —=—
Robertson 2020 481 225.07 54 665 324.97 33 6.9% -0.68 [-1.13, -0.24] —_—
Temple 2010 620.4 203.6 23 822.8 408.7 24 4.5% -0.61[-1.20,-0.03] —_—
Subtotal 277 152 252% -0.45 [-0.76 , -0.14] <9
Test for overall effect: Z = 2.81 (P = 0.005)
Heterogeneity: Tau? = 0.03; Chi? = 3.59, df =2 (P = 0.17); I> = 44%
Total 1337 797 100.0% -0.19 [-0.33, -0.05] ‘

Test for overall effect: Z = 2.72 (P = 0.006)
Test for subgroup differences: Chi2 = 4.34, df =1 (P = 0.04), 2= 76.9%
Heterogeneity: Tau? = 0.02; Chi2 = 17.00, df =9 (P = 0.05); 12 = 47%

Footnotes
aRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study
bRepeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study
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Analysis 1.10. Comparison 1: Food including non-alcoholic drinks,
Outcome 10: Subgroup analysis: food consumption by label type (kcal)

Labelling No labelling Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.10.1 Calorie
Hammond 2013 760.043 359.6531 321 839.6 318.8 81 13.8% -0.23 [-0.47, 0.02] —=—
Harnack 2008 782.9226 391.8589 301 775.2625 346.8846 293 18.2% 0.02[-0.14, 0.18]
James 2015 722 271.63 99 770 269.04 99 12.2% -0.18 [-0.46, 0.10] —
Platkin 2014 898.8 391.76 20 995.4  429.173042 11 3.1% -0.23 [-0.97, 0.51] —_—
Roberto 2010 1293.978 656.3265 200 1458.92 724.62 95 13.8% -0.24[-0.49, 0.00] —=—
Roberto 2012 367.7284 225.1295 147 344.44 199.0877 69 11.9% 0.11 [-0.18, 0.39] re—
Robertson 2020 481 225.07 54 665 324.97 33 6.9% -0.68 [-1.13, -0.24] —_—
Temple 2010 620.4 203.6 23 822.8 408.7 24 4.5% -0.61 [-1.20, -0.03] E—
Subtotal 1165 705 84.4% -0.19 [-0.35 , -0.02] Q
Test for overall effect: Z = 2.24 (P = 0.02)
Heterogeneity: Tau2 = 0.03; Chi2 = 16.09, df = 7 (P = 0.02); 12 = 57%
1.10.2 Calorie with PACE
Platkin 2014 841.3  366.715148 20 995.4  429.173042 11 3.0% -0.39 [-1.13, 0.36] —_—
Subtotal 20 1 3.0% -0.39 [-1.13, 0.36] -
Test for overall effect: Z = 1.02 (P = 0.31)
Heterogeneity: Not applicable
1.10.3 Calorie and nutrient
Hammond 2013 764.9 326.2 152 839.6 318.8 81 12.6% -0.23 [-0.50, 0.04] —=—
Subtotal 152 81  126% -0.23 [-0.50 , 0.04] &
Test for overall effect: Z = 1.67 (P = 0.10)
Heterogeneity: Not applicable
Total 1337 797 100.0% -0.19 [-0.33, -0.05]

Test for overall effect: Z = 2.72 (P = 0.006)
Test for subgroup differences: Chi? = 0.30, df = 2 (P = 0.86), I> = 0%
Heterogeneity: Tau2 = 0.02; Chi2 = 17.00, df = 9 (P = 0.05); I2 = 47%
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Analysis 1.11. Comparison 1: Food including non-alcoholic drinks, Outcome
11: Subgroup analysis: food consumption by socioeconomic status (kcal)

Labelling No labelling Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.11.1 Low
Subtotal 0 0 Not estimable

Test for overall effect: Not applicable
Heterogeneity: Not applicable

1.11.2 High
Hammond 2013 760.043  359.6531 321 839.6 318.8 81  13.8% -0.23[-0.47, 0.02] —
Hammond 2013 764.9 3262 152 839.6 318.8 81 12.6% -0.23[-0.50, 0.04] —a]
James 2015 722 271.63 99 770 269.04 99 122% -0.18 [-0.46 , 0.10] —t
Platkin 2014» 898.8 391.76 20 995.4  429.173042 1 31% -0.23[-0.97, 0.51] _—
Platkin 2014 841.3  366.715148 20 995.4  429.173042 1 3.0% -0.39 [-1.13, 0.36] —_—
Roberto 2010 1293978 656.3265 200 1458.92 724.62 95 13.8% -0.24[-0.49, 0.00] —=]
Roberto 2012 367.7284  225.1295 147 34444  199.0877 69  11.9% 0.11[-0.18, 0.39] —f—
Robertson 2020 481 225.07 54 665 324.97 3 69% -0.68[-1.13, -0.24] —_—
Temple 2010 620.4 203.6 23 822.8 408.7 24 45% -0.61[-1.20, -0.03] —_—
Subtotal 1036 504  81.8% -0.23 [-0.37, -0.10] ¢

Test for overall effect: Z = 3.32 (P = 0.0009)
Heterogeneity: Tau2 = 0.01; Chi2 = 11.20, df = 8 (P = 0.19); 12 = 29%

1.11.3 Both low and high
Harnack 2008 782.9226 391.8589 301 775.2625 346.8846 293 18.2% 0.02 [-0.14, 0.18] E
Subtotal 301 293  18.2% 0.02 [-0.14, 0.18] 0
Test for overall effect: Z = 0.25 (P = 0.80)
Heterogeneity: Not applicable

*

Total 1337 797 100.0% -0.19 [-0.33 , -0.05] ¢
Test for overall effect: Z = 2.72 (P = 0.006) _’2 _’1 0 i
Test for subgroup differences: Chi? = 5.50, df = 1 (P = 0.02), I = 81.8% Favours labelling Favours no labelling

Heterogeneity: Tau2 = 0.02; Chi2 = 17.00, df = 9 (P = 0.05); I2 = 47%

Footnotes
aRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study
bRepeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study
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Analysis 1.12. Comparison 1: Food including non-alcoholic drinks, Outcome
12: Sensitivity analysis: food consumption by low risk of bias (kcal)

Labelling No labelling Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.12.1 Low risk of bias
Robertson 2020 481 225.07 54 665 324.97 33 6.9% -0.68 [-1.13, -0.24] —_—
Subtotal 54 33 6.9% -0.68 [-1.13, -0.24] ’
Test for overall effect: Z = 3.00 (P = 0.003)
Heterogeneity: Not applicable
1.12.2 Some concerns or high risk of bias
Hammond 2013a 764.9 326.2 152 839.6 318.8 81 12.6% -0.23 [-0.50, 0.04] ——
Hammond 2013 760.043 359.6531 321 839.6 318.8 81  13.8% -0.23 [-0.47, 0.02] ——
Harnack 2008 782.9226 391.8589 301 775.2625 346.8846 293 18.2% 0.02[-0.14,0.18] -
James 2015 722 271.63 99 770 269.04 99  12.2% -0.18 [-0.46 , 0.10] ——
Platkin 2014b 841.3 366.715148 20 995.4  429.173042 11 3.0% -0.39 [-1.13, 0.36] _—
Platkin 2014 898.8 391.76 20 995.4  429.173042 11 3.1% -0.23[-0.97, 0.51] —_—
Roberto 2010 1293.978 656.3265 200  1458.92 724.62 95  13.8% -0.24 [-0.49, 0.00] —=—
Roberto 2012 367.7284 225.1295 147 344.44 199.0877 69  11.9% 0.11[-0.18, 0.39] —f—
Temple 2010 620.4 203.6 23 822.8 408.7 24 4.5% -0.61[-1.20,-0.03] —_—
Subtotal 1283 764  93.1% -0.14 [-0.26 , -0.02] ‘
Test for overall effect: Z = 2.36 (P = 0.02)
Heterogeneity: Tau? = 0.01; Chi2 = 11.11, df = 8 (P = 0.20); I2 = 28%
Total 1337 797 100.0% -0.19 [-0.33, -0.05] ‘

Test for overall effect: Z = 2.72 (P = 0.006)

Test for subgroup differences: Chi2 = 5.29, df =1 (P = 0.02), I> = 81.1%
Heterogeneity: Tau2 = 0.02; Chi2 = 17.00, df = 9 (P = 0.05); 12 = 47%

Footnotes

aRepeated mention of Hammond 2013 in both this and the following row indicates two eligible comparisons from this study
bRepeated mention of Platkin 2014 in both this and the following row indicates two eligible comparisons from this study

Comparison 2. Alcoholic drinks

2

Favours labelling

+
-1 1

Favours no labelling

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
2.1 Alcohol selection/purchasing of 2 5756 Std. Mean Difference (IV, Ran- -0.05[-0.25, 0.16]

energy (kcal)

dom, 95% Cl)

2.2 Alcohol selection/purchasing of
alcohol (units)

Std. Mean Difference (IV, Ran-

dom, 95% Cl)

Subtotals only

Analysis 2.1. Comparison 2: Alcoholic drinks, Outcome 1: Alcohol selection/purchasing of energy (kcal)

Labelling No labelling

Std. Mean Difference

Std. Mean Difference

Study or Subgroup SMD Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cawley 2020 0.023369  0.026846 2806 2745  69.0% 0.02 [-0.03, 0.08]
Clarke 2023a -0.2  0.140306 101 104 31.0% -0.20 [-0.47, 0.07]
Total 2907 2849 100.0% -0.05 [-0.25, 0.16]

Test for overall effect: Z = 0.44 (P = 0.66)
Test for subgroup differences: Not applicable

Heterogeneity: Tau? = 0.01; Chi2 = 2.44, df = 1 (P = 0.12); I2 = 59%

1 05 0 05 1
Favours labelling

Favours no labelling
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Analysis 2.2. Comparison 2: Alcoholic drinks, Outcome 2: Alcohol selection/purchasing of alcohol (units)

Labelling No labelling Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI
Clarke 2023a 19.6 20.9 101 23.7 17.5 104 -0.21[-0.49, 0.06] *
Test for subgroup differences: Not applicable _1:00 -!'iO 0 5:0 160
Favours labelling Favours no labelling
Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 929

Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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ADDITIONAL TABLES

Table 1. Studies not included in the meta-analyses (non-randomised studies and randomised studies that did not report data suitable for meta-

analysis)

Study ID Participant  Study characteristics Intervention  Potential Compari- Primary Results Direction of
character- characteris- key modi- son group outcome effecta
istics tics fiers

Non-randomised studies

Bollinger Starbucks Controlled before-and-  Calorie la- — Menus with-  Selection The study found a 5.8% decrease 1

2011 customers after study in 222 Star-  belling on out calorie with pur- in average calories per transac-

bucks coffee shops menus labelling chasing tion, equivalent to 14.4 calories
in New York City (in- (P=0.001).
tervention sites), and

94 Starbucks coffee

shops in Boston and

Philadelphia (control

sites), USA (field set-

ting). Data for all trans-

actions for 3 months

before and 11 months

after energy posting

commenced (over 100

million transactions in

the data set)

Elbel 2009 Fast-food Controlled before-af- Calorie la- — Menus with-  Selection No significant differencesin pur- 0
restaurant ter study in 19 fast- belling on out calorie with pur- chasing behaviour in 5 control
customers food restaurants in menus labelling chasing sites and 14 intervention sites,

New York City and over a 2-week period after calorie
Newark, USA (field set- labelling was implemented, with
ting). an increase of 21 calories after la-

belling in 1 city (New York City)
Data for all transac- and 3 calories in another that did
tions from 2 weeks be- not implement calorie labelling
fore to 2 weeks after. (Newark).

Elshiewy Supermar- Interrupted time se- Front of pack — Typical back  Selection There was a 9.5% decreaseinthe 1

2018 ket cus- ries study in 2000 su- calorie la- of pack nu- with pur- number of calories purchased,
tomers: permarkets in the UK belling on trition la- chasing demonstrated by a significant
188,062 loy-  (field setting), 1 year products belling main effect for calories (3 =-0.10,
alty card before and 1 year af- (store brand- 95% Cl -0.12 to -0.08). A simpli-
members ter the introduction of  ed cookies, fied front-of-pack nutrition label

calorie labels

breakfast ce-

led to healthier purchases for the
labelled products compared with

Kieaqi (JF)
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Table 1. Studies not included in the meta-analyses (non-randomised studies and randomised studies that did not report data suitable for meta-

analysis) (continued)

reals and soft

when only back of pack nutrition

drinks) information was available.
Fichera2020 20,707 Controlled before-af- Front of pack Differences Typical back  Selection Significant reduction in total
households  terstudyovera3-year  calorie la- by sociode-  of pack nu- with pur- monthly calories from store-
(dataonall period in 9 supermar- bellingwith=  mographic trition la- chasing brand labelled food purchases
grocery pur- ket chains in the UK lothernutri-  characteris-  belling of 588 kcal (standard error 77.22;
chasesused (field setting), before ent on prod- tics P <0.01). There was also a re-
from2005to  and after the introduc-  ucts recom- duction observed in energy pur-
2008) tion of calorie labelsin  mended for chased when considered across
4 of these chains. labelling by all products (labelled and unla-
the Food belled).
Standards
Agency (in- Authors stated that while both
cluding ready low and high social class house-
meals, burg- holds reduced the quantity pur-
ers, pies, chased of store-brand labelled
breaded/coat- foods following the introduction
ed meats, piz- of front-of-pack labels, this re-
za, sandwich- duction was larger for the low-
es and ce- er compared to the higher social
reals, dairy classes.
foods, cook-
ies)
Petimar 5582 restau-  Controlled before-af- Calorie la- — Menus with-  Selection There was a decrease in energy
2019 rant cus- ter study over a4-year  bellingon out calorie with pur- purchased, but calorie labelling
tomers period in McDonalds menus labelling chasing was not associated with a reduc-
chainsin 4 New Eng- tion in energy purchased in in-
land cities, USA (field tervention compared to control
setting), compared chains (adults: —19 calories, 95%
to 5 control chains Cl-112 to 75; children: =13 calo-
(restaurants similar to ries, 95% Cl —108 to 135; adoles-
McDonalds). cents: —49 calories, 95% CI -126
to 38).
Petimar Fast-food Interrupted time series  Calorie la- — Menus with-  Selection The model-based predicted
2021 restaurant study over 4 yearsin belling on out calorie with pur- mean energy reduction per trans-
customers 104 fast-food restau- menus labelling chasing action was 4.7% lower (=73 calo-

rants in southern USA
(field setting)

ries per transaction, 95% Cl -81
to -65).

Randomised studies not included in the meta-analyses
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Table 1. Studies not included in the meta-analyses (non-randomised studies and randomised studies that did not report data suitable for meta-

analysis) (continued)

Berry 20190 233 people Between-participants Calorie la- Menus with-  Selection Calorie information
aged >18 quasi-randomised belling on out calorie with pur-
control trialin a menus with labelling chasing provision alone had no effect on
restaurant in South menus al- calories ordered.
USA (field setting) tered by day
of week
Oliveira 233 stu- Between-participants Calorie la- Menus with-  Selection There were no differences re-
2018¢ dents aged cluster-randomised belling with = out calorie with pur- ported in number of healthy food
> over 20 controlled trialin a 1 other nutri- labelling chasing choices. The mean number of
years (16 university campus ent on menus healthy items
groups) restaurant in Brazil

(field setting)

chosen by participants in the
control group was 5.6 items
(67.6% of the chosen items), and
in the calorie labelling group was
5.4 items (67.5% of the chosen
items).
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@ Value for sign test: 1 = favours intervention (benefit); 0 = favours control (harm).

b Berry 2019 could not be included in the meta-analysis as numbers per group were not reported and as groups were allocated by day of the week, we could not assume that
groups would be adequately randomised. Additionally, it is not clear that the data per group were independent of the other groups (i.e. the same participants may have been
randomised to multiple groups). We contacted the study authors but received no response.

¢ Oliveira 2018 could not be included in the meta-analysis as it was not possible to calculate energy purchased (only the number of healthy items).
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APPENDICES

Appendix 1. Handling of studies identified by the updated 'top-up' search

The updated 'top-up' search conducted in September 2023, covering the period up to 25 August 2023, identified one eligible study:
Petimar 2022. While being provisionally accepted into the review, this study is yet to be fully integrated until the next review update. This
provisionally accepted study is retained in Studies awaiting classification.

The decision to not fully integrate further results of newly included studies at this stage was a pragmatic one, based on a balance of the
likelihood of this study changing results and conclusions, relative to the potential disadvantages of delaying the review further. The former
was judged to be highly improbable as it is a non-randomised study that would not be included in the meta-analysis for its outcome (and
for which evidence was already judged at high certainty), and its data appear to be consistent with the data for randomised and non-
randomised studies that are included in the review: 2/3 food categories with calorie labelling being applied saw a reduction in calories per
transaction purchased (there was no change in the third category) and the study concluded that "calorie labeling of prepared foods was
associated with small to moderate decreases in calories purchased from prepared bakery and deli items without evidence of substitution
to similar packaged foods."

Relative to the lack of any clear benefit from including these data, we considered the potential disadvantages of delaying the review to
be greater, given calorie labelling is currently of high policy interest globally, including the active development and implementation of
policies in multiple jurisdictions (see Why it is important to do this review).

In addition, the updated 'top-up' searches identified four studies: Elshiewy 2022; Lee 2018; van Doorn 2023; Zhu 2023, for which we could
not confidently determine their eligibility from available materials and thus these are also grouped as Studies awaiting classification. Each
of these will need correspondence with the study investigators or further expert statistical input to determine whether the design and
analysis of the study is appropriate and confers eligibility and whether there is sufficient useable data or whether additional new analysis
either by the original authors or the review team would be required. We considered further work to assess and then potentially include
these studies would delay the review, including risking that the review would not be completed without a further update to the searches
being required.

In summary, the five aforementioned eligible or potentially eligible studies that were identified in the updated 'top-up' search in September
2023, namely Elshiewy 2022; Lee 2018; Petimar 2022; van Doorn 2023; Zhu 2023, are categorised as 'studies awaiting classification' (see
Studies awaiting classification table), and they will be further assessed and considered for inclusion at the time of the next review update.

Appendix 2. Search strategies
MEDLINE (OvidSP), 1946-present

Alcohol labelling search applied to whole period from inception; food labelling search was an updated search and was limited to
period from 25th April 2017. Search executed: 9th July 2021

Food labelling

1 exp Food packaging/ and (label$ or content$ sign$ or symbol$ or ticket$ or sticker$ or diet$ or
health$ or calori$ or nutritio$ or guideline daily amount$ or recommended daily amount$ or nutri-
ent reference value$ or nutrient daily value$).ti,ab.

2 food packs.ti,ab.

3 exp Product labelling/ and (food$ or diet$ or health$ or calori$ or nutritio$ or guideline daily
amount$ or recommended daily amount$ or nutrient reference value$ or nutrient daily value$ or
snack$ or eat$).ti,ab.

4 exp Food Labeling/

5 ((nutritio$ or nutrient$) adj5 (label$ or content$ sign$ or symbol$ or ticket$ or sticker$)).ti,ab.

6 (nutrition$ information or nutrient$ information).ti,ab.

7 (Foods label$ or food$ content$ label$ or food$ content$ sign$ or food$ content symbol$ or food$
contents$ tag$ or food$ contents ticket $ or food$ content$ sticker$).ti,ab.

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 103
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(Continued)

8 traffic light$.ti,ab.

9 (guideline daily amount$ or nutrient reference value$ or nutrient daily value$).ti,ab.

10 (recommended dietary allowance$ adj5 (label$ or content$ sign$ or symbol$ or information or
ticket$ or sticker$)).ti,ab.

11 ((Calorific or calorie$ or caloric) and (label$ or content$ sign$ or symbol$ or ticket$ or stick-
er$)).ti,ab.

12 ((Calorific or calorie$ or caloric) adj information).ti,ab.

13 (menu and (label$ or content$ sign$ or symbol$ or tag$ or ticket$ or sticker$)).ti,ab.

14 (menu and (nutritional content$ or nutritional information or traffic light or guideline daily amount
or GDA or healthy choice or calorie)).ti,ab.

15 (Label$ adj2 (legislation$ or regulation$ or policies or policy)).ti,ab.

16 Healthy choice.ti,ab.

17 exp Product labelling/ and (drink? or beverage? or soda? or flavo?red water? or fruitwater? or cor-
dial? or squash? or juice? or smoothie? or milkshake? or tea or teas or coffee?).ti,ab.

18 (Drink$ label$ or Drink$ content$ label$ or Drink$ contents$ sign$ or Drink$ content symbol$ or
Drink$ content$ tag$ or Drink$ content $ ticket$ or Drink$ contents stickerS$).ti,ab.

19 ((drink? or beverage? or soda? or flavo?red water? or fruit water? or cordial? or squash? or juice? or
smoothie? or milkshake? or tea or teas or coffee?) and (label$ or content$ sign$ or symbol$ or tick-
et$ or sticker$)).ti,ab.

20 or/1-19

21 exp Food Preferences/

22 exp Food Habits/

23 exp Feeding Behavior/

24 exp Eating/

25 exp Diet/

26 exp Choice Behavior/

27 (intak$ or consume or consumes or consumption or consumed or eat$ or diet$).ti,ab.

28 (food adj5 (preference$ or habit$ or behavio?r$ or choice$ or decision$ or decid$ or inclin$ or lik$
or choos$ or select$ or pick$)).ti,ab.

29 ((drink? or beverage?) adj5 (preference$ or habit$ or behavio?r$ or choice$ or decision$ or decid$
orinclin$ or lik$ or choos$ or select $ or pick$)).ti,ab.

30 or/21-29

31 exp Restaurants/

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 104
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(Continued)
32 (purchas$ or buys$ or sale$ or vends or sell$).ti,ab.
33 (shop$ or store$ or supermarket$ or market$ or outlet$ or retailer$ or point of purchase).ti,ab.
34 (restaurant$ or cafe$ or bar$ or canteen$ or cafeteria$ or dinner hall$ or dining area$ or dining
room$ or refector$ or eatery or mess or buffet or bistro$ or eating place$).ti,ab.
35 or/31-34
36 20 and (30 or 35)
37 limit 36 to dt=20170425-20210709
Alcohol labelling
1 exp Alcoholic Beverages/
2 (dr#nk* or beverage* or alcohol* or beer* or lager* or wine* or cider*).ti,ab.
3 lor2
4 exp Product Labeling/
5 ((alcohol* or drink*) adj5 (unit? or guideline* or standard drink*)).ti,ab.
6 ((calorie* or nutrition* or energy or ingredient*) adj5 (label* or inform* or menu* or poster* or
glass* or beermat* or bottle* or packag®)).ti,ab.
7 4or5o0r6
8 exp Alcohol Drinking/
9 ((purchas* or pour* or select* or consum*) adj5 (alcohol* or drink* or beer* or wine* or lager* or
cider*)).ti,ab.
10 exp Health Knowledge, Attitudes, Practice/
11 exp Energy Intake/
12 exp Consumer Behavior/
13 8or9orl0orllorl2
14 3and7and 13

Embase (OvidSP), 1974-present

Alcohol labelling search applied to whole period from inception; food labelling search was an updated search and was limited to
period from 25th April 2017. Search executed: 9th July 2021

Food labelling
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1 food packs.ti,ab.

2 Packaging/ and (foods$ or diet$ or health$ or calori$ or nutritio$ or guideline daily amount$ or rec-
ommended daily amount$ or nutrient reference value$ or nutrient daily value$ or snack$ or eat
$).ti,ab.

3 ((nutritio$ or nutrient$) adj5 (label$ or content$ sign$ or symbol$ or ticket$ or sticker$)).ti,ab.

4 (nutrition$ information or nutrient$ information).ti,ab.

5 (Foods label$ or food$ content$ label$ or food$ content$ sign$ or food$ content symbol$ or food$
contents$ tag$ or food$ contents ticket $ or food$ content$ sticker$).ti,ab.

6 traffic light$.ti,ab.

7 (guideline daily amount$ or nutrient reference value$ or nutrient daily value$).ti,ab.

8 (recommended dietary allowance$ adj5 (label$ or content$ sign$ or symbol$ or information or
ticket$ or sticker$)).ti,ab.

9 ((Calorific or calorie$ or caloric) and (label$ or content$ sign$ or symbol$ or ticket$ or stick-
er$)).ti,ab.

10 ((Calorific or calorie$ or caloric) adj information).ti,ab.

11 (menu and (label$ or content$ sign$ or symbol$ or tag$ or ticket$ or sticker$)).ti,ab.

12 (menu and (nutritional content$ or nutritional information or traffic light or guideline daily amount
or GDA or healthy choice or calorie)).ti,ab.

13 (Label$ adj2 (legislation$ or regulation$ or policies or policy)).ti,ab.

14 Healthy choice.ti,ab.

15 exp Product labelling/ and (drink? or beverage? or soda? or flavo?red water? or fruitwater? or cor-
dial? or squash? or juice? or smoothie? or milkshake? or tea or teas or coffee?).ti,ab.

16 (Drink$ label$ or Drink$ content$ label$ or Drink$ contents sign$ or Drink$ content symbol$ or
Drink$ content$ tag$ or Drink$ content $ ticket$ or Drink$ contents stickerS$).ti,ab.

17 ((drink? or beverage? or soda? or flavo?red water? or fruit water? or cordial? or squash? or juice? or
smoothie? or milkshake? or tea or teas or coffee?) and (label$ or content$ sign$ or symbol$ or tick-
et$ or sticker$)).ti,ab.

18 or/1-17

19 exp Feeding Behavior/

20 exp Eating/

21 exp Diet/

22 *decision making/

23 (intak$ or consume or consumes or consumption or consumed or eat$ or diet$).ti,ab.
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24 (food adj5 (preference$ or habit$ or behavio?r$ or choice$ or decision$ or decid$ or inclin$ or lik$
or chooss$ or select$ or pick$)).ti,ab.
25 ((drink? or beverage?) adj5 (preference$ or habit$ or behavio?r$ or choice$ or decision$ or decid$
orinclin$ or lik$ or choos$ or select $ or pick$)).ti,ab.
26 or/19-25
27 Restaurant/
28 (purchas$ or buys$ or sale$ or vends or sell$).ti,ab.
29 (shop$ or store$ or supermarket$ or market$ or outlet$ or retailer$ or point of purchase).ti,ab.
30 (restaurant$ or cafe$ or bar$ or canteen$ or cafeteria$ or dinner hall$ or dining area$ or dining
room$ or refector$ or eatery or mess or buffet or bistro$ or eating place$).ti,ab.
31 or/27-30
32 18 and (26 or 31)
33 limit 32 to dc=20170425-20210709
Alcohol labelling
1 exp Alcoholic Beverage/
2 (dr#nk* or beverage* or alcohol* or beer* or lager* or wine* or cider*).ti,ab.
3 lor2
4 Packaging/
5 ((alcohol* or drink*) adj5 (unit? or guideline* or standard drink*)).ti,ab.
6 ((calorie* or nutrition* or energy or ingredient*) adj5 (label* or inform* or menu* or poster* or
glass* or beermat* or bottle* or packag®)).ti,ab.
7 4or50r6
8 exp drinking behavior/
9 ((purchas™ or pour* or select* or consum®) adj5 (alcohol* or drink* or beer* or wine* or lager* or
cider*)).ti,ab.
10 attitude to health/ or attitude to life/
11 Caloric Intake/
12 consumer attitude/
13 8or9orl0orllorl2
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(Continued)

14

3and7and 13

PsycINFO (OvidSP), 1806-present

Alcohol labelling search applied to whole period from inception; food labelling search was an updated search and was limited to
period from 25th April 2017. Search executed: 9th July 2021

Food labelling

1 food packs.ti,ab.

2 ((nutritio$ or nutrient$) adj5 (label$ or content$ sign$ or symbol$ or ticket$ or sticker$)).ti,ab.

3 (nutrition$ information or nutrient$ information).ti,ab.

4 (Foods$ label$ or food$ content$ label$ or food$ contents$ sign$ or food$ content symbol$ or food$
content$ tag$ or food$ contents ticket $ or food$ content$ sticker$).ti,ab.

5 traffic light$.ti,ab.

6 (guideline daily amount$ or nutrient reference value$ or nutrient daily value$).ti,ab.

7 (recommended dietary allowance$ adj5 (label$ or content$ sign$ or symbol$ or information or
ticket$ or sticker$)).ti,ab.

8 ((Calorific or calorie$ or caloric) and (label$ or content$ sign$ or symbol$ or ticket$ or stick-
er$)).ti,ab.

9 ((Calorific or calorie$ or caloric) adj information).ti,ab.

10 (menu and (label$ or content$ sign$ or symbol$ or tag$ or ticket$ or sticker$)).ti,ab.

11 (menu and (nutritional content$ or nutritional information or traffic light or guideline daily amount
or GDA or healthy choice or calorie)).ti,ab.

12 (Label$ adj2 (legislation$ or regulation$ or policies or policy)).ti,ab.

13 Healthy choice.ti,ab.

14 exp Product labelling/ and (drink? or beverage? or soda? or flavo?red water? or fruitwater? or cor-
dial? or squash? or juice? or smoothie? or milkshake? or tea or teas or coffee?).ti,ab.

15 (Drink$ label$ or Drink$ content$ label$ or Drink$ contents$ sign$ or Drink$ content symbol$ or
Drink$ content$ tag$ or Drink$ content $ ticket$ or Drink$ contents sticker$).ti,ab.

16 ((drink? or beverage? or soda? or flavo?red water? or fruit water? or cordial? or squash? or juice? or
smoothie? or milkshake? or tea or teas or coffee?) and (label$ or content$ sign$ or symbol$ or tick-
et$ or sticker$)).ti,ab.

17 or/1-16

18 Food Preferences/

19 Food Intake/
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20 Eating behavior/ or Dietary Restraint/

21 Eating Attitudes/ or "obesity (attitudes toward)"/

22 exp Diets/

23 exp Choice Behavior/

24 (intak$ or consume or consumes or consumption or consumed or eat$ or diet$).ti,ab.

25 (food adj5 (preference$ or habit$ or behavio?r$ or choice$ or decision$ or decid$ or inclin$ or lik$
or choos$ or select$ or pick$)).ti,ab.

26 ((drink? or beverage?) adj5 (preference$ or habit$ or behavio?r$ or choice$ or decision$ or decid$
orinclin$ or lik$ or choos$ or select $ or pick$)).ti,ab.

27 or/18-26

28 Hospitality Industry/

29 (purchas$ or buy$ or sale$ or vends or sell$).ti,ab.

30 (shop$ or store$ or supermarket$ or market$ or outlet$ or retailer$ or point of purchase).ti,ab.

31 (restaurant$ or cafe$ or bar$ or canteen$ or cafeteria$ or dinner hall$ or dining area$ or dining
room$ or refector$ or eatery or mess or buffet or bistro$ or eating place$).ti,ab.

32 or/28-31

33 17 and (27 or 32)

34 limit 33 to up=20170425-20210709

Alcohol labelling
1 exp Alcoholic Beverages/

2 (dr#nk* or beverage* or alcohol* or beer* or lager* or wine* or cider*).ti,ab.

3 lor2

4 ((alcohol* or drink*) adj5 (unit? or guideline* or standard drink*)).ti,ab.

5 ((calorie* or nutrition* or energy or ingredient*) adj5 (label* or inform* or menu* or poster* or
glass* or beermat* or bottle* or packag®)).ti,ab.

6 4or5
7 exp Alcohol Drinking Patterns/ or Alcohol Drinking Attitudes/
8 ((purchas™ or pour* or select* or consum®) adj5 (alcohol* or drink* or beer* or wine* or lager* or

cider*)).ti,ab.
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9 attitude change/ or exp health attitudes/ or "obesity (attitudes toward)"/
10 exp consumer attitudes/

11 exp Consumer Behavior/

12 Tor8or9orl0orll

13 3and6and 12

CENTRAL (Cochrane Library), from inception to Issue 7 of 12, July 2021

Alcohol labelling search applied to whole period from inception; food labelling search was an updated search and was limited to
period from 25th April 2017. Search executed: 9th July 2021

Food labelling

#1 MeSH descriptor: [Food Packaging] explode all trees

#2 MeSH descriptor: [Product Labeling] this term only

#3 MeSH descriptor: [Food Labeling] explode all trees

#4 (((nutritio* or nutrient*) NEAR (label* or "content sign*" or "contents sign*" or symbol* or ticket*
or sticker*))):ti,ab,kw OR ("nutrition information" or "nutritional information" or "nutrient infor-
mation" OR "nutrients information"):ti,ab,kw OR ((food* NEXT (label* or "content label*" or "con-
tents label*" or "content sign*" or "contents sign*" or "content symbol*" or "contents symbol*" or
"content tag*" or "contents tag*" or "content ticket*" or "contents ticket*" or "content sticker*" or
"contents sticker*"))):ti,ab,kw OR ("traffic light*"):ti,ab,kw

#5 ("guideline daily amount*" or "nutrient reference value*" or "nutrient daily value*"):ti,ab,kw OR
(("recommended dietary allowance*" NEAR/5 (label* or "content sign*" or "contents sign" or sym-
bol* or information or ticket* or sticker*))):ti,ab,kw OR (((Calorific or calorie* or caloric) and (label*
or "content sign*" or "contents sign" or symbol* or information or ticket* or sticker*))):ti,ab,kw OR
(((Calorific or calorie* or caloric) NEXT information)):ti,ab,kw

#6 ((menu and (label* or "content sign*" or "contents sign" or symbol* or information or ticket* or
sticker*))):ti,ab,kw OR ((menu and ("nutritional content*" or "nutritional information" or "guideline
daily amount" or GDA or "healthy choice" or calorie*))):ti,ab,kw OR ((Label* NEAR/2 (legislation* or
regulation* or policies or policy))):ti,ab,kw OR ("healthy choice"):ti,ab,kw

#7 (((drink or beverage* or soda* or "flavored water*" or "flavoured water*" or fruit water* or cordial*
or squash* or juice* or smoothie* or milkshake* or tea or teas or coffee*) NEAR/5 (label* or "content
sign*" or "contents sign" or tag* or symbol* or ticket* or sticker*))):ti,ab,kw

#8 #1 or #2 or #3 or #4 or #5 or #6 or #7

#9 MeSH descriptor: [Food Preferences] explode all trees

#10 MeSH descriptor: [Feeding Behavior] explode all trees

#11 MeSH descriptor: [Eating] this term only

#12 MeSH descriptor: [Diet] explode all trees
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#13 MeSH descriptor: [Choice Behavior] this term only

#14 ((intak* or consume or consumes or consumption or consumed or eat* or diet*)):ti,ab,kw OR ((food
NEAR/5 (preference* or habit* or behavior* or behaviour* or choice* or decision* or decid* or in-
clin* or lik* or choos* or select” or pick*))):ti,ab,kw OR (((drink* or beverage*) NEAR/5 (preference*
or habit* or behavior* or behaviour* or choice* or decision* or decid* or inclin* or lik* or choos* or
select * or pick*))):ti,ab,kw

#15 MeSH descriptor: [Restaurants] explode all trees

#16 (purchas* or buy* or sale* or vend™* or sell*):ti,ab,kw OR (shop* or store* or supermarket* or mar-
ket* or outlet* or retailer*):ti,ab,kw OR (restaurant* or cafe* or bar* or canteen* or cafeteria* or
"dinner hall*" or "dining area*" or "dining room*" or refector* or eatery or mess or buffet or bistro*
or "eating place*"):ti,ab,kw

#17 #Oor#10 or#11 or#12 or #13 or #14 or #15 or #16

#18 #8 and #17 with Publication Year from 2017 to 2021, in Trials

Alcohol labelling

#1 MeSH descriptor: [Alcoholic Beverages] explode all trees

#2 (drink* or drunk* or beverage* or alcohol* or beer* or lager* or wine* or cider*):ti,ab,kw

#3 #lor#2

#4 MeSH descriptor: [Product Labeling] explode all trees

#5 (((alcohol* or drink*) NEAR/5 (unit or units or guideline* or "standard drink*"))):ti,ab,kw OR (((calo-
rie* or nutrition* or energy or ingredient*) NEAR/5 (label* or inform* or menu* or poster* or glass*
or beermat* or bottle* or packag*))):ti,ab,kw

#6 #4 or #5

#7 MeSH descriptor: [Health Knowledge, Attitudes, Practice] explode all trees

#8 MeSH descriptor: [Energy Intake] explode all trees

#9 MeSH descriptor: [Consumer Behavior] explode all trees

#10 MeSH descriptor: [Alcohol Drinking] explode all trees

#11 (((purchas* or pour* or select* or consum*) NEAR/5 (alcohol* or drink* or beer* or wine* or lager*
or cider*))):ti,ab,kw

#12 #7 or #8 or #9 or #10 or #11

#13 #3 and #6 and #12
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ASSIA (ProQuest), 1952-present

Alcohol labelling search applied to whole period from inception; food labelling search was an updated search and was limited to
period from 25th April 2017. Search executed: 9th July 2021

Food labelling

1 noft("food pack*") OR noft(((nutritio* or nutrient*) NEAR/5 (label* or "content sign*" or "contents
sign*" or symbol* or ticket* or sticker*))) OR noft(("nutrition information" or "nutritional informa-
tion" or "nutrient information" OR "nutrients information")) OR noft((food* NEXT (label* or "con-
tent label*" or "contents label*" or "content sign*" or "contents sign*" or "content symbol*" or
"contents symbol*" or "content tag*" or "contents tag*" or "content ticket™" or "contents ticket
or "content sticker*" or "contents sticker*" or "content information" or "contents information")))
OR noft("traffic light*") OR noft("guideline daily amount*" or "nutrient reference value*" or "nutri-
ent daily value*") OR noft(("recommended dietary allowance*" NEAR/5 (label* or "content sign*"
or "contents sign" or symbol* or information or ticket* or sticker*))) OR noft(((Calorific or calorie*
or caloric) and (label* or "content sign*" or "contents sign" or symbol* or information or ticket* or
sticker*))) OR noft(((Calorific or calorie* or caloric) NEAR/1 information))

*1 *1

*1

2 noft((menu AND (label* OR "content sign*" OR "contents sign" OR symbol* OR information OR tick-
et* OR sticker*))) AND noft((menu AND ("nutritional content*" OR "nutritional information" OR
"guideline daily amount" OR GDA OR "healthy choice" OR calorie*))) OR noft((Label* NEAR2 (leg-
islation* OR regulation* OR policies OR policy))) OR noft("Healthy choice") OR noft(((drink* OR
beverage* OR soda* OR "flavored water*" OR "flavoured water*" OR "fruit water*" OR cordial* OR
squash* OR juice* OR smoothie* OR milkshake* OR tea OR teas OR coffee*) NEARS5 (label* OR "con-
tent sign*" OR "contents sign" OR tag* OR symbol* OR ticket* OR sticker*)))

3 10R2

4 10R2-LIMITS APPLIED 2017-2021

Alcohol labelling

1 (drink* or drunk* or beverage* or alcohol* or beer* or lager* or wine* or cider*)

2 noft(((alcohol* or drink*) NEAR/5 (unit or units or guideline* or "standard drink*"))) OR noft(((calo-
rie* or nutrition* or energy or ingredient*) NEAR/5 (label* or inform* or menu* or poster* or glass*
or beermat* or bottle* or packag*)))

3 noft(((purchas* or pour* or select* or consum*) NEAR/5 (alcohol* or drink* or beer* or wine* or
lager* or cider*)))

4 1AND2AND 3

Science Citation Index; Social Science Citation Index; Conference Proceedings Citation Index - Science; Conference Proceedings
Citation Index - Social Science & Humanities (Web of Science), 1900-present

Alcohol labelling search applied to whole period from inception; food labelling search was an updated search and was limited to
period from 25th April 2017. Search executed: 9th July 2021

Food labelling

Calorie (energy) labelling for changing selection and consumption of food or alcohol (Review) 112
Copyright © 2025 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health. Cochrane Database of Systematic Reviews

*1

"food pack*" (Topic) or ((nutritio* or nutrient*) NEAR/5 (label* or "content sign*" or "contents
sign*" or symbol* or ticket* or sticker*)) (Topic) or ("nutrition information" or "nutritional infor-
mation" or "nutrient information" OR "nutrients information") (Topic) or (food* NEXT (label* or
"content label*" or "contents label*" or "content sign*" or "contents sign*" or "content symbol*"
or "contents symbol*" or "content tag*" or "contents tag*" or "content ticket*" or "contents tick-
et*" or "content sticker*" or "contents sticker*" or "content information" or "contents informa-
tion")) (Topic) or "traffic light*" (Topic) or "guideline daily amount*" or "nutrient reference value
or "nutrient daily value*" (Topic) or ("recommended dietary allowance*" NEAR/5 (label™ or "con-
tent sign*" or "contents sign" or symbol* or information or ticket* or sticker*)) (Topic) or ((Calorific
or calorie* or caloric) and (label* or "content sign*" or "contents sign" or symbol* or information or
ticket* or sticker*)) (Topic) or ((Calorific or calorie* or caloric) NEXT information) (Topic)

*1

(menu and (label* or "content sign*" or "contents sign" or symbol* or information or ticket* or
sticker®)) (Topic) or (menu and ("nutritional content*" or "nutritional information" or "guideline
daily amount" or GDA or "healthy choice" or calorie*)) (Topic) or (Label* NEAR/2 (legislation* or
regulation* or policies or policy)) (Topic) or "Healthy choice" (Topic) or ((drink* or beverage* or so-
da* or "flavored water*" or "flavoured water*" or "fruit water*" or cordial* or squash* or juice* or
smoothie* or milkshake* or tea or teas or coffee*) NEAR/5 (label* or "content sign*" or "contents
sign" or tag* or symbol* or ticket* or sticker*)) (Topic)

*1

lor2

(intak* or consume or consumes or consumption or consumed or eat* or diet*) (Topic) or (food
NEAR/5 (preference* or habit* or behavior* or behaviour* or choice* or decision* or decid* or in-
clin* or lik* or choos* or select* or pick*)) (Topic) or ((drink* or beverage*) NEAR/5 (preference* or
habit* or behavior* or behaviour* or choice* or decision* or decid* or inclin* or lik* or choos* or se-
lect * or pick*)) (Topic) or purchas* or buy* or sale* or vend* or sell* (Topic) or shop* or store* or
supermarket® or market* or outlet* or retailer* (Topic) or restaurant* or cafe* or bar* or canteen*
or cafeteria* or "dinner hall*" or "dining area*" or "dining room*" or refector* or eatery or mess or
buffet or bistro* or "eating place*" (Topic)

*1

3and4

3and 42017 or2018 or 2019 or 2020 or 2021 (Publication Years)

Alcohol labelling

Alcohol labelling

TS=((drink* or drunk* or beverage* or alcohol* or beer* or lager* or wine* or cider*))

TS=((alcohol* or drink*) NEAR/5 (unit or units or guideline* or "standard drink*")) OR TS=((calorie*
or nutrition* or energy or ingredient*) NEAR/5 (label* or inform* or menu* or poster* or glass* or
beermat* or bottle* or packag*))

TS=((purchas* or pour* or select* or consum*) NEAR/5 (alcohol* or drink* or beer* or wine* or
lager* or cider*))

land2and3

MAG - Custom Search (EPPI Reviewer), 1800 to 2 August 2021

Food labelling search only; this was an updating search limited to the period from 1st January 2017.
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Search executed: 1st September 2021

AND(OR(AND(Composite(F.FId=2778297792),D>'2017-01-01') AND(Composite(F.FId=3017654825),D>'2017-01-01'), AND(Com-
posite(F.FId=3017781192),D>'2017-01-01'),AND(Composite(F.FId=63412515),D>'2017-01-01'), AND(Com-
posite(F.FId=96105989),D>'2017-01-01"), AND(Composite(F.FId=3017461897),D>'2017-01-01'),AND(Compos-
ite(F.FId=3018629635),D>'2017-01-01'),AND(Composite(F.FId=3018039482),D>'2017-01-01'), AND(Compos-
ite(F.FId=3020115395),D>'2017-01-01'),AND(Composite(F.FId=3020577620),D>'2017-01-01'), AND(Compos-
ite(F.FId=2909101193),D>'2017-01-01'),AND (Composite(F.FId=2993824933),D>'2017-01-01'"), AND(Compos-
ite(F.FId=2910706634),D>'2017-01-01')),D=['2017-01-01, 2021-07-09'])

Composite(F.FId=2910706634) Topic: Food labelling
Composite(F.FId=2993824933) Topic: Food labeling
Composite(F.FId=2909101193) Topic: Food label
Composite(F.FId=3020577620) Topic: Menu labelling
Composite(F.FId=3020115395) Topic: Menu labeling
Composite(F.FId=3018039482) Topic: Nutritional labelling
Composite(F.FId=3018629635) Topic: Front of package
Composite(F.FId=3017461897) Topic: Front of pack
Composite(F.FId=96105989) Topic: Guideline Daily Amount
Composite(F.FId=63412515) Topic: Nutrition facts label
Composite(F.FId=3017781192) Topic: Nutritional information
Composite(F.FId=3017654825) Topic: Nutrition information
Composite(F.FId=2778297792) Topic: Nutrition Labeling and Education Act of 1990

OpenAlex - Custom Search (EPPI Reviewer), 1800 to 25th August 2023

Food labelling search only; this was an updating search limited to the period from 1st January 2017.

Search executed: 25th August 2023

1 concepts.id:https://openalex.org/C2910706634,from_publication_date:2017-01-01 [Topic: Food la-
belling]

2 concepts.id:https://openalex.org/C2993824933,from_publication_date:2017-01-01 [Topic: Food la-
belling]

3 concepts.id:https://openalex.org/C2910069897,from_publication_date:2017-01-01 [Topic: Nutri-

tion Labeling]

4 concepts.id:https://openalex.org/C63412515,from_publication_date:2017-01-01 [Topic: Nutrition
facts label]
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5 concepts.id:https://openalex.org/C3017654825,from_publication_date:2017-01-01 [Topic: Nutri-
tion information]
6 concepts.id:https://openalex.org/C3017781192,from_publication_date:2017-01-01 [Topic: Nutri-
tional information]
7 concepts.id:https://openalex.org/C112625547,from_publication_date:2017-01-01 [Topic: Food
composition data]
8 concepts.id:https://openalex.org/C152572085,from_publication_date:2017-01-01 [Topic: Refer-
ence Daily Intake]
9 10R20R30OR40R50R60R70RS8
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We changed the title from "Energy (calorie) labelling for healthier selection and consumption of food or alcohol" to "Calorie (energy)
labelling for changing selection and consumption of food or alcohol", due to first, considering 'calorie labelling' to be a more widely used
and understood term than energy labelling. Second, the use of the wording 'healthier selection and consumption’, being inherited from the
previous version of this review, was considered misleading because reduced calorie selection and consumption is not necessarily healthier.

We clarified the definitions of eligible outcomes included in the published protocol (Clarke 2021b), prior to screening studies for inclusionin
the current review. Although we had previously referred to 'hypothetical' selection as an ineligible outcome, we have now operationalised
this in more detail.

We planned to repeat the meta-analyses by instead entering a single effect estimate for each multi-arm study using the mean standardised
mean difference and mean variance across multiple comparisons from that study. However, this was not possible for all studies where this
applied because the necessary data were not available.

Due to aiming to simplify the logic model and prioritise the data considered most important to extract (and informed by the scarcity of
relevant data as eligible studies were encountered), we removed the following constructs from the logic model as presented at the protocol
stage and did not extract any corresponding data: behavioural characteristics (e.g. dietary restraint; dietary disinhibition; level of intake or
dependence for targeted product), and biological state (e.g. hunger).

We included an additional sensitivity analysis of only selection outcome data that included purchasing (to compare to selection outcome
data irrespective of purchasing), and an additional subgroup analysis concerning where labels were placed.
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