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Abstract 

Background  The potential for interventions that target food environments to influence dietary behaviour has been 
explored for both healthier and more environmentally sustainable diets, but the extent to which health-focused 
and sustainability-focused interventions can inform each other is unclear. This overview of reviews compares the char-
acteristics and effectiveness of micro-environmental interventions aimed at health versus sustainability and explores 
their mediators and moderators.

Methods  We searched 10 databases for systematic reviews including randomised controlled trials of micro-environ-
mental interventions targeting healthier or more sustainable food choices. We conducted forwards and backwards 
citation tracking of included reviews. Review quality was assessed using AMSTAR2. We narratively synthesised results, 
categorising interventions using the TIPPME typology of micro-environmental interventions.

Results  We screened 4154 records and included 31 reviews, of which 26 targeted health and 5 sustainability. Of 228 
interventions, 31 (13.6%) targeted sustainability, 194 (85.1%) targeted health, and 3 (1.3%) targeted both. There was lit-
tle overlap between the intervention types investigated by health and sustainability interventions. Size and position 
interventions were most common for health interventions, whilst information and presentation interventions were 
the most frequent sustainability interventions. Default, size, and menu positioning interventions appear particu-
larly promising for both health and sustainability benefits, albeit with limited evidence for the latter in particular. 
Evidence of effect modifiers was scarce. Almost all reviews had a “critically low” or “low” confidence rating based 
on the AMSTAR2, limiting confidence in their estimates of intervention effectiveness.

Conclusions  There is more evidence for health-focused interventions than sustainability-focused interven-
tions. Size and position interventions seem most promising, but evidence for sustainability is scarce. There is cur-
rently no evidence of differential responding to health vs. sustainability interventions, although we were unable 
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to comprehensively assess this. More comparable evidence, and evidence on underlying mechanisms, is needed, 
prioritising the most effective interventions.

Keywords  Micro-environment, Interventions, Choice architecture, Healthy food, Sustainable food, Overview of 
reviews

Background
The food we consume affects both our health and the 
environment, with current consumption trends nega-
tively impacting both population and planetary health 
[1]. We can potentially tackle both issues simultaneously, 
as more sustainable foods also tend to be healthier: More 
sustainable diets often involve greater quantities of plant-
based foods, including fruits and vegetables, and lower 
quantities of animal-sourced foods [2–4]. This correlates 
with the Mediterranean diet, characterised by a low red 
and processed meat intake and high intake of fruit and 
vegetables, which has been linked to better long-term 
health outcomes [5]. One element of particular concern 
from a sustainability perspective is meat, production 
of which entails a considerably higher environmental 
impact than that of plant-based foods [6], whilst con-
sumption of red and processed meat has been linked to 
adverse health outcomes [7, 8]. However, considering 
that the demand for meat and dairy products is rising 
globally [9], a shift towards increasingly plant-based diets 
may be challenging [10].

Micro-environmental interventions, which modify the 
choice environment to influence behaviour [11], may 
help encourage behavioural shifts towards both healthier 
and more sustainable foods, but research has tended to 
focus on the former [12–16]. Given the high environmen-
tal impact of the food system [17] contributing to anthro-
pogenic climate change [18], it is important to build and 
maintain equivalent evidence bases for healthier and for 
more environmentally sustainable diets (hereafter, for 
better readability, we use the word “sustainable” to refer 
to environmental sustainability). This could be expedited 
if the evidence base for healthier dietary interventions 
can be used to draw parallels for sustainable diets, such 
that one combined evidence base could inform recom-
mendations across both healthier and sustainable food 
targets. However, whilst correlated, healthier foods are 
not always more sustainable and vice versa, and the most 
impactful products to target for health do not always cor-
respond with those for sustainability [2]. The extent to 
which these evidence bases are complementary has not 
been assessed.

Whilst healthier and sustainable food targets show 
some clear overlap, if intervention effectiveness is mod-
erated by key differences between commonly targeted 
healthier and more sustainable foods, interventions that 

prove effective for healthier foods may not be equally 
effective for more sustainable foods. For example, the 
salience (i.e. noticeability) of interventions, and motiva-
tion for selecting food options (including preferences) 
may differ between targeted healthier and more sustain-
able foods. Interventions manipulating meat versus veg-
etarian options (compared to meal healthiness) may be 
more conspicuous, as meal presentations and descrip-
tions often centre on meat. This may reflect existing 
strong social and cultural norms regarding meat con-
sumption [19], and learnt preferences that play a key 
role in determining food selection and consumption 
[20], and may counteract dietary interventions. Indeed, 
meat is regarded as “normal, nice, necessary and natu-
ral” [21], with readiness to eat less meat being low [22, 
23]. In contrast, most people aspire to eat healthily [24, 
25]. Moreover, the healthiness of foods is perceived as 
more important than sustainability of foods when mak-
ing food decisions [26–28], so that interventions aimed 
at healthier food choices may have the advantage of 
a more motivated audience. This may be exacerbated 
given public understanding of the links between food 
and health is generally high [24, 25], whereas the impact 
of food choices on sustainability is less well established 
[23]. Acquiring new knowledge of the impact of selecting 
particular foods may be a necessary prerequisite to—or 
moderator of—intervention effectiveness [29]. However, 
the impact of knowledge may be limited if willingness 
remains low. In addition, there are gender discrepancies 
for both healthier and more sustainable eating behav-
iours: women are more open to meat reduction than 
men [22, 23] and are more likely to attempt adhering to 
a healthier diet [30]. However, it is unclear if these gen-
der discrepancies are of the same magnitude for healthier 
versus more sustainable diets. Systematic investigation 
of such potential moderating or mediating factors could 
identify whether or not equivalency in intervention effec-
tiveness when targeting healthier vs. more sustainable 
food might be expected.

However, to the best of our knowledge, past overviews 
of reviews have investigated interventions that encourage 
either healthier or environmentally sustainable diets in 
isolation (e.g. [31–33]), and/or focused on one particular 
group characteristic (e.g. lower income) [34] or context 
(e.g. schools) [35–38]. By contrast, this review aims to 
provide the evidence base to robustly compare findings 
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between interventions targeting health and environ-
mental sustainability, for which we need to look across a 
range of both interventions and settings. In addition, we 
aim to identify potential moderating and mediating fac-
tors. A systematic scoping review of choice architecture 
interventions generally found that out of the reviewed 
studies, around three quarters focused on evaluating the 
intervention’s applicability in a particular setting, whilst 
only approximately one quarter primarily aimed to inves-
tigate moderators or underlying processes of the inter-
ventions [39]. Similarly, evidence surrounding potential 
moderators that affect the success of interventions aim-
ing to promote more sustainable dietary choices is scarce 
[12].

In this overview of reviews, we aim to compare the 
effectiveness of micro-environmental interventions that 
aim to promote healthier versus more environmentally 
sustainable dietary choices. We focus on systematic 
reviews of interventions that target the selection, pur-
chase, or consumption of (a) healthier vs. less healthy 
foods and (b) more vs. less sustainable foods. We also 
explore any potential mediators and moderators that may 
influence the effectiveness of interventions as well as any 
cross-cultural factors. To the best of our knowledge, this 
is the first overview of reviews that compares the charac-
teristics and effectiveness of micro-environmental inter-
ventions targeting healthier food choices with those that 
target more sustainable food choices.

Methods
The review protocol was registered with PROSPERO 
[CRD42022382577]. We followed the PRIOR statement 
for reporting overviews of reviews [40].

Eligibility criteria
Eligibility criteria following the PICOS framework [41] 
are outlined in Table 1.

Interventions including additional components that 
were not micro-environmental according to the TIPPME 
framework or that were not aimed at encouraging health-
ier or more sustainable food choices were only included if 
this component was also present in the comparator. We 
excluded reviews where results for micro-environmental 
interventions or outcomes of interest could not be sepa-
rated from other interventions or outcomes.

Search strategy
We searched 10 databases from inception to 10th Janu-
ary 2023 (Appendix  1). A limit was applied to focus on 
systematic reviews, no date or language limits were 
applied. We conducted forward and backward searches 
of included reviews on 23rd October 2023, using the cita-
tion chaser web app [43]. We excluded any reviews pub-
lished after the main search date.

Review selection
For the main search, two reviewers screened all title-
abstract records and full-text reports independently 
using Covidence [44], with conflicts resolved by a third 
reviewer when needed. References identified through 
forward and backward citation tracking were screened by 
one reviewer, with a random 20% subsample screened by 
a second reviewer.

Data extraction
For the main search, two reviewers independently 
extracted key data (outcomes, results) in duplicate 

Table 1  Eligibility criteria

*Further information on our definition of information intervention is given in Appendix 2

**Intended/hypothetical outcomes are those where participants did not actually receive or consume studied products

***Healthier: Reviews that identify their target as healthier (including low(er) energy, sugar, fat or salt; high(er) fibre) food options; or targeting fruit or vegetables. 
Less healthy: Reviews that identify their target as less healthy (including high(er) energy, sugar, fat or salt; low(er) fibre) food options; or targeting food categories that 
can be classed as discretionary foods following the Food Standards Scotland [42] classification (i.e. confectionery, sweet biscuits, crisps, savoury snacks, cakes, sweet 
pastries and puddings). More sustainable: Reviews that identify their target as more sustainable/lower environmental impact; or targeting plant-based, vegan or 
vegetarian options. Less sustainable: Reviews that identify their target as less sustainable/higher environmental impact; or targeting meat

Population No restrictions

Intervention Micro-environmental interventions defined according to the TIPPME framework, which divides micro-environmental inter-
ventions into six different types of interventions [11]. We added more stringent criteria for information interventions to limit 
this to simpler forms of information provision that may be less likely to require cognitive processing.*

Comparison/Comparator Intervention vs. control (no intervention, default, or the same intervention implemented to a different extent)

Outcomes Actual or intended** selection, purchase or consumption of (i) healthier, (ii) less healthy, (iii) more sustainable, or (iv) less sus-
tainable food options***, including non-alcoholic drinks. Both actual and intended selection, purchase, and consumption 
were considered

Study type Systematic reviews that exclusively include RCTs (between-subjects, within-subjects (crossover), and cluster RCTs) 
or where the results for RCTs are reported separately from other study types such as observational studies. A review 
is defined as “systematic” if the authors define it as such, and it clearly reports the search strategy, study identification pro-
cess, inclusion/exclusion criteria and process, and risk of bias assessment
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using Covidence [44] and created a list of all eligible 
studies in Microsoft Excel to avoid double-counting [45, 
46]. Conflicts were resolved by a third reviewer. Fol-
lowing established guidance [47], we extracted review 
data on first author, title, country, funding source, aim, 
review type, topic, number of databases searched and 
date range, date of last search update, eligibility crite-
ria, method of synthesis, method of quality assessment, 
limitations, and review author comments regarding 
specific studies; and of included relevant studies: num-
ber of studies, publication date range per outcome of 
interest, study design, country, participants, settings, 
outcomes, outcome measurements, findings, identified 
mediators, moderators, and cross-cultural factors, and 
quality rating. We generally extracted information at 
review level; however, if insufficient descriptions were 
provided by reviews, we double checked eligibility by 
referring to primary studies.

For the citation tracking, one reviewer extracted data 
for all reviews, with a second reviewer extracting key data 
for a random 20% subsample. Conflicts were resolved by 
discussion, with a third reviewer arbitrating if necessary.

We coded interventions according to the six TIPPME 
“intervention type” categories [11] (Table  2), coding 
every relevant intervention arm separately when a study 
tested several interventions. We expanded the scope to 
online and laboratory studies, added a multi-component 
category, and further specified the definition for infor-
mation interventions as we aimed to only include infor-
mation interventions that provide limited information 
and thus limit the need for cognitive processing [48]. For 
example, we included short social norms messages but 
excluded more information-heavy or interactive inter-
ventions such as taste tests or handing out flyers. Exam-
ples of interventions that we included or excluded are in 
Appendix 3.

If interventions reported several relevant outcomes 
(e.g. selection and consumption), we included all out-
comes. When reviews reported several relevant measures 
for the same outcome, the most comprehensive (e.g. total 
calories over fat content of food), and if not discernible, 
the most relevant measure to the study question was 
chosen. This was decided between the two reviewers 
with conflicts resolved by a third reviewer if necessary. 
We assigned interventions a positive effect (+) if they 
reported a positive outcome in terms of healthiness/sus-
tainability, a 0 if no effect was found, and (−) for a nega-
tive effect.

Risk of bias
For the main search, two reviewers independently 
assessed the risk of bias of included reviews using the 
AMSTAR2 tool [53]. Reviews identified through cita-
tion tracking were assessed by one reviewer, with a ran-
dom 20% subsample assessed by a second reviewer. We 
resolved any conflicts through discussion. We rated the 
overall confidence of reviews ranging from “critically 
low” to “high” [53]. We made a minor amendment to the 
recommended critical items for the rating: we removed 
item 7 (“listing all excluded studies with exclusion rea-
sons”) as this was deemed less important for our pur-
poses. Thus, we consider questions 2, 4, 9 (for RCTs), 11, 
13, and 15 critical domains. Additionally, we value “par-
tial yes” as a “yes” since no recommendation regarding 
this is made by the AMSTAR2 authors, and the criteria 
for “yes” are fairly strict.

Data synthesis
We conducted a narrative synthesis [54] of included 
reviews. We tabulated and described each review and 
grouped them by intervention type using the TIPPME 
framework [11] (Table 2) and by our outcome categories 

Table 2  TIPPME framework [11]

Definitions for availability, position, functionality, presentation, and size interventions are fully adapted from the TIPPME framework [11]. The TIPPME definition of 
information interventions has been further specified to better align it with the purpose of this study: “Information interventions that only make use of a message that 
is expected to be visually salient (i.e. clearly seen on the typical path through the environment) and target one specific behaviour change”

Intervention type Definition

Availability Interventions that add or remove (some or all) products or objects to increase, decrease, or change their range, variety or number

Position Interventions that alter the position, proximity, or accessibility of products or objects

Functionality Interventions that alter functionality or design of products or objects to change how they work, or guide, or constrain how people 
use or physically interact with them

Presentation Interventions that alter visual, tactile, auditory, or olfactory properties of products, objects, or stimuli

Size Interventions that alter the size or shape of products or objects

Information Interventions that convey simple information about a product or object or its use through adding, removing, or changing words, 
symbols, numbers, or pictures. For this review, we defined simple information as including the use of summary labels (e.g. Nutri-
Score labels) but not nutrient-specific labels (e.g. kcal labels) [49–52]

Multicomponent Any combination of the above categories
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(hypothetical, selection/purchase, consumption) to 
explore patterns. Where a large number of interventions 
was included for a single TIPPME category, we sub-cate-
gorised these. We critically reflected on the risk of bias of 
included reviews and how this may impact the validity of 
our results.

Results
We screened 4154 records and included 31 reviews 
(Fig.  1). We included each primary study only once, 
except for three interventions that were included in both 
health- and sustainability-focused reviews due to differ-
ing outcomes of interest (overall/salad vs. meat consump-
tion). None of the reviews exclusively included studies 
that were eligible; we thus extracted subsets of eligible 
studies (Table 3).

Most reviews were aimed at health (n = 26) [51, 55–57, 
59–72, 75–79, 81–83], with five aimed at sustainabil-
ity [13, 58, 73, 74, 80] (Table 3). Reviews were published 
between 2012 [76] and 2022 [57, 62, 64, 71, 74, 77, 80]. 

Most reviews aimed at sustainability were published in 
2021 or 2022 [13, 73, 74, 80], reflecting increasing inter-
est in sustainable dietary behaviours. Only five reviews 
used meta-analysis to summarise studies [65, 66, 73, 79, 
81]; the remainder (n = 26) summarised results narra-
tively [13, 51, 55–64, 67–72, 74–78, 80, 82, 83], using for 
example qualitative comparative analysis [58, 68].

Most reviews were conducted in the UK (n = 12) [13, 
55, 57, 60, 62, 65, 66, 68, 72, 76–78], followed by Aus-
tralia (n = 5) [59, 63, 64, 82, 83], and the USA (n = 5) [51, 
61, 69, 73, 75], Norway (n = 2) [71, 79], and the Nether-
lands (n = 1) [67]. The remaining reviews were conducted 
by authors situated in multiple high-income countries 
(n = 4) [58, 70, 80, 81] or by authors affiliated with uni-
versities from high- and upper-middle income coun-
tries (n = 2) [56, 74]. Similarly, for individual studies, in 
25 out of 28 reviews that reported sufficient informa-
tion [13, 51, 55–70, 72–79, 81, 82], all extracted studies 
were conducted in high-income countries [13, 51, 55–64, 
66–69, 72–79, 82]. Common settings included schools 

Fig. 1  PRIOR flowchart
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or universities, online settings, food stores, restaurants, 
laboratories, and worksites.

Of the 228 included interventions, 31 (13.6%) were 
aimed at sustainability, 194 (85.1%) were aimed at health, 
and we counted 3 (1.3%) towards health and sustain-
ability. The most popular intervention types for health 
were size (n = 116 (60%)) and positioning (n = 36 (19%)) 
interventions, but for sustainability, information (n = 17 
(55%)), and presentation (n = 7 (23%)) interventions were 
most common. Functionality (health: n = 3; sustainabil-
ity: n = 0), multicomponent (health: n = 4; sustainability: 
n = 0), and availability (health: n = 8; sustainability: n = 0) 
interventions were less commonly tested. Most interven-
tions aimed at health were from a Cochrane review of 
size interventions (n = 107; 55%) [65].

Effectiveness of different types 
of micro‑environmental interventions
Availability
Five reviews [57, 66, 72, 76, 77] included eight availability 
interventions (Table 4) (Fig. 2).

Health
A meta-analysis (rated as “high” confidence) found a large 
effect size of lower availability of less healthy options 
reducing selection (n = 2/3 interventions included in 
our review) and a moderate reduction in consumption 
(n = 3/3), albeit with low certainty [66].

Only single studies from other reviews were included, 
showing mixed results: two suggesting positive effects 
(one hypothetical outcome [57], one selection/purchase 
[76]) and two suggesting no effect (one selection/pur-
chase [77], and one selection and consumption [72]). All 
these reviews were rated either “low” [72, 77] or “criti-
cally low” [57, 76].

Sustainability
No studies were identified.

Position
Ten reviews [57, 58, 64, 66, 67, 70, 72, 74, 78, 83] included 
41 positioning interventions: 35 targeting health, 5 sus-
tainability, and one both. Two reviews were rated “criti-
cally low” [57, 78], seven “low” [58, 64, 67, 70, 72, 74, 83], 
and one “high” confidence [66].

We sub-categorised positioning interventions into 
those manipulating Menus, Proximity, Defaults, and 
Visibility.

Menus
Health
We included most menu placement studies from one 
review (n = 7/10 (70%)), which narratively summarised 

that the majority showed positive effects, although effect 
sizes varied from no to moderate effects [64]. One other 
review included a menu positioning study and found pos-
itive effects on purchases [83].

Sustainability
Two interventions from two reviews also found positive 
effects of menu placement interventions (on hypothetical 
outcomes [58] and purchases [74]).

Proximity
Health
A meta-analysis found that decreased proximity to less 
healthy options reduces consumption (n = 12/15) [66]. 
Four other studies also supported this (two measuring 
consumption and two selection [66]).

Single studies from other reviews similarly found posi-
tive effects (on selection (n = 3) [70, 72, 83] and consump-
tion (n = 1) [57]), with the exception of one study, which 
found no effect [72] on consumption.

Sustainability
Only one study was identified, which did not find an 
effect [58].

Defaults
Health
We included three of seven default studies from one 
review, which concluded that whilst defaults appear to 
encourage healthier food selections, the effects on con-
sumption are less clear [64].

Sustainability
We included most default studies from another review 
(7/9) [74], where the authors concluded that defaults 
reduce meat consumption [74] (N.B. three of these were 
also identified in another review but not categorised as 
default interventions there [58], and one of which we 
classified as menu placement rather than default).

Increased visibility
Health
Two studies from two reviews found no [78] or positive 
effects of increased visibility on purchases [67].

Sustainability
No studies were identified.

Presentation
Eight reviews included 17 presentation interventions [58, 
60, 64, 65, 69, 70, 73, 75], 10 targeting health, and 7 sus-
tainability. Four reviews were rated “critically low” [60, 
69, 73, 75], three “low” [58, 64, 70], and one “high” [65]. 
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Most (6/10) health interventions targeted children, whilst 
all sustainability interventions targeted adults.

Health
Studies reported mostly positive results. Two studies 
from one review found redesigned menus encouraged 
healthier hypothetical food selections [64], whilst stud-
ies manipulating food shape found positive effects on 
purchase (n = 1) [75] and consumption (n = 2) [65, 70]. 
Interventions changing packaging found positive effects 
on selection or purchase requests (n = 3) [69, 70] but no 
effect on consumption (n = 1) [60] or hypothetical out-
comes (n = 1) [69].

Sustainability
Results were mixed, with three of four interventions from 
one review finding positive effects of changing meal pres-
entation [58], but in another review, three interventions 
found no effect [73].

Functionality
Two reviews [65, 70] included three functionality inter-
ventions, with reviews rated “high” [65] and “low” [70] 
confidence.

Health
Two interventions from one review resulted in positive 
consumption effects [70], whilst another found no effect 
[65].

Sustainability
No studies were identified.

Size
Six reviews investigated 118 size interventions [55, 58, 60, 
65, 74, 81], of which 114 targeted health, two sustainabil-
ity, and two both. Most interventions (n = 105) were from 
a high-quality Cochrane review [65], whilst the remain-
ing reviews were rated “moderate” [55], “low” [58, 74], or 
“critically low” [60, 81] confidence.

A meta-analysis of size interventions found that smaller 
sizes decrease selection (n = 11/13) and consumption 
(n = 84/92), with small to moderate relative effect sizes 
for both [65].

We differentiate interventions into Tableware, Por-
tions, Packages, Individual units, or a Combination of 
size interventions.

Fig. 2  Summary of results. “’+’: Positive effect; ‘=’: No effect; ‘-‘: negative effect; N.B. Size for Health not plotted (105 studies identified)“
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Tableware
Health
Two meta-analyses with considerable overlap found that 
smaller tableware reduced consumption and selection 
(Cochrane review: (n = 12/12) and (n = 7/7) respectively 
[65]; Systematic review: consumption (n = 18/21) and 
selection (n = 6/7) [81]). One other intervention iden-
tified in the Cochrane review found that smaller sizes 
reduced selection [65], whilst two other studies found no 
or a negative effect on selection [81].

Sustainability
No studies were identified.

Portions
Health
A meta-analysis found smaller portion sizes reduce con-
sumption (n = 58/58) and selection (n = 3/5) [65]. Eight 
other interventions identified in the Cochrane review 
mostly found smaller portions reduced consumption 
(n = 5), with two finding no effects and one a negative 
effect [65]. Two studies from other reviews found posi-
tive effects on purchases [55] or consumption [81].

Sustainability
One review found that reducing meat portions lowers 
meat consumption [58], although two of three interven-
tions overlapped with another review [65]. Stocking a 
smaller portion size of sausages in a store reduced meat 
sales [74].

Packages
Health
A meta-analysis found that smaller packages reduced 
consumption (n = 9/10, although we characterised one 
intervention as functionality rather than size) [65]. Two 
other interventions from the Cochrane review recorded 
no effect on consumption or a positive effect on selection 
[65], whilst in contrast another intervention from a dif-
ferent review found no effect on selection [60].

Sustainability
No studies were identified.

Individual units
Health
One review [67] found no effect on food selection (n=3). 
Similarly, two other interventions found that smaller 
individual unit size reduced consumption whilst the 
majority (n=5) found no effect.

Sustainability
No studies were identified.

Combination of size interventions
Health
Three interventions from one review [65] manipulated 
package and individual unit size and found this reduced 
consumption.

Sustainability
No studies were identified.

Information
Fifteen reviews included 35 information interventions 
[13, 51, 56–59, 62–64, 67, 68, 71, 79, 80, 82], 18 targeting 
health and 17 targeting sustainability. Most were rated 
“low” confidence [58, 59, 62, 64, 67, 68, 79, 82] (n = 8), fol-
lowed by “critically low” (n = 6) [13, 51, 56, 57, 63, 71] and 
“moderate” (n = 1) [80].

We included four of five labelling or description inter-
ventions from a sustainability-focused review, which 
found these overall did not lower meat demand [58]. We 
sub-categorise information interventions into Labels, 
Social norms, or Changed food dish descriptions.

Labels
Health
Calling out healthy options: A green tick label improved a 
hypothetical outcome in one study [68], but in another, a 
healthy choice tick did not [51]. Similarly, in three other 
studies, healthy choices logos did not affect hypothetical 
outcomes or purchases [51, 56, 67].

Labelling all items: A health star label positively 
affected a hypothetical outcome [63] but neither this nor 
a healthiness star rating labels were shown to impact on 
purchases [56, 82]. Two studies investigating 5-colour 
nutrition labels found positive and no effects on hypo-
thetical outcomes [56, 68], whilst two nutriscore label 
interventions found no difference [71, 79]. In contrast, 
a NuVal label resulted in significant improvements of a 
hypothetical outcome [59].

Sustainability
Two labels calling out the more sustainable options 
increased sustainable food purchases for women but not 
men [80]. A leaf symbol did not have an effect on a hypo-
thetical outcome [58].

Social norms
Health
One review included two social norms interventions, 
with one finding positively influenced purchases and one 
no effect [62].
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Sustainability
These results were also mixed: A review found that two 
of five dynamic norm interventions increased vegetar-
ian sales, with two finding no effect and one interven-
tion discouraging vegetarian orders [80]. One static norm 
intervention showed no difference to control, whilst a 
label implying a social norm (“Student choice”) increased 
vegetarian purchases in women but not men [80]. Three 
injunctive social norm interventions from another review 
found no effect on purchases in a factorial RCT [13].

Changed food dish descriptions 
Health
One study from one review found that changing names 
of healthy dishes to use more descriptive language did 
not affect a hypothetical outcome [64].

Sustainability
Three interventions from one review did not affect a 
hypothetical outcome [58].

Other
Health
Using green arrows to signpost store customers towards 
healthier choices increased healthy purchases [62]. Place-
mats promoting healthy kids meals in a restaurant were 
also found to increase purchases and intake of healthier 
meals [57].

Sustainability
Advertising bean dishes via school announcement sys-
tems had no effect on overall selection of these dishes 
[80].

Multicomponent
Four interventions from two reviews [61, 75] investigated 
multi-component interventions. Both reviews were rated 
“critically low” confidence [56, 61, 75].

Health
Two interventions combining positioning, presentation, 
availability and information or positioning, presentation 
and information found positive effects on selection, with 
the former also finding increased consumption, whilst 
the latter found no difference [75]. Two interventions 
combined availability, positioning and information, find-
ing reduced energy purchases or intake [61, 75].

Sustainability
No studies were identified.

Mediators, moderators and cross‑cultural factors
Limited evidence was identified for mediators, modera-
tors and cross-cultural factors relating to micro-environ-
mental interventions, with no comparable evidence for 
health vs. sustainability. The identified factors did not 
suggest particular potential for these to differentially 
impact healthy and sustainable food targets. These factors 
are narratively summarised in Appendix  5, subdivided 
into those relating to intervention characteristics and 
those relating to participant characteristics. Although 
five reviews [65–68, 74] included investigating modera-
tors and mediators as a review aim, most reviews were 
primarily focused on evaluating effectiveness and did not 
aim to specifically investigate mediators or moderators.

Risk of bias
Overall, the quality of reviews, assessed using AMSTAR2 
[53], was poor (Table  5). Solely two Cochrane reviews 
received a “high” confidence rating [65, 66] and two other 
reviews were rated as “moderate” [55, 80]. Of the remain-
ing reviews, 13 received a “low” [58, 59, 62, 64, 67, 68, 70, 
72, 74, 77, 79, 82, 83] and 14 a “critically low” rating [13, 
51, 56, 57, 60, 61, 63, 69, 71, 73, 75, 76, 78, 81]. Regard-
ing critical domains, reviews most commonly did not 
account for risk of bias when discussing results (n = 21) 
[13, 51, 56, 58, 60–64, 67–71, 74, 76–78, 81–83] or did 
not mention a pre-defined protocol (n = 13) [13, 51, 56, 
57, 59–61, 63, 69, 71, 72, 75, 76]. The most commonly 
unmet non-critical domains were not providing funding 
details of included studies (n = 29) [13, 51, 55–64, 67–
83], not providing a list of excluded studies with reason 
(n = 27) [13, 51, 55–64, 67–73, 75–78, 80–83], and insuf-
ficient discussion of heterogeneity (n = 22) [13, 51, 55, 
58, 60–64, 67–72, 75–78, 80, 82, 83]. In contrast, all but 
two reviews had at least a partial yes for the comprehen-
siveness of the literature search [51, 81] and providing 
detailed descriptions of included studies [13, 77].

Discussion
We found that there is less evidence for micro-envi-
ronmental interventions aiming to encourage more 
sustainable dietary behaviours (n = 31) compared to 
healthier behaviours (n = 194). Whilst interventions 
aimed at healthier dietary behaviours were mostly size 
(n = 116 (60%)) and positioning (n = 36 (19%)) interven-
tions, the majority of sustainable food interventions 
were information (n = 17 (55%)) and presentation (n = 7 
(23%)) interventions. Overlap between health and sus-
tainability interventions was limited: of 27 subcom-
ponents (Table  4), only 5 (defaults, size, presentation, 
labels, and social norms) have multiple identified inter-
ventions for both health and sustainability. Given these 
low numbers of overlapping intervention targets, it is 
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difficult to draw conclusions as to the comparability of 
effects for health versus sustainability.

We found the most promising evidence for position 
and size interventions, which appear effective for improv-
ing both health and sustainability. However, findings for 
health interventions are more robust than for sustainabil-
ity due to a much larger number of health-focused inter-
ventions and two included Cochrane reviews specifically 
focusing on these intervention types. Defaults, menu 
positioning, and reduced portion sizes showed positive 
results for health and sustainability, although this is based 

on a small number of sustainability interventions. Prox-
imity interventions were successful for healthier foods, 
but only investigated by one sustainability intervention 
which found no effect. We did not find any sustainabil-
ity interventions testing other operationalisations of size 
interventions (Tableware, Packages, Combination of size 
interventions), but these appear successful for health-
focused interventions.

Furthermore, we identified potentially promising 
evidence of presentation interventions for health and 
sustainability. However, most health studies targeted 

Table 5  AMSTAR2 [53] risk of bias assessment

* critical domain. AMSTAR 2 items [53]: (1) Fulfilment of PICO criteria; (2) Written protocol and any deviations from protocol; (3) Explanation of selection of study 
designs; (4) Comprehensiveness of search strategy; (5) Duplicate study selection; (6) Duplicate data extraction; (7) Listed excluded studies and exclusion reason; 
(8) Detailed description of included studies; (9) Satisfactory RoB assessment for RCTs, NRSI; (10) Funding sources of included studies; (11) Appropriateness of 
meta-analysis; (12) RoB impact assessment in meta-analyses; (13) RoB considered in interpretation/discussion of results; (14) Heterogeneity explained/discussed; 
(15) Publication bias assessment for meta-analyses; (16) Conflict of interest (yes means no conflict of interest or management of any conflict of interest). Y = yes; 
PY = partial yes; N = no. CL = Critically Low. “Yes” means the answer is favourable, whilst “no” denotes a negative result or the absence of information. Reviews receive 
a “high” confidence rating if they do not have more than one non-critical weakness, “moderate” if they exceed one non-critical weakness, “low” if there is one critical 
flaw, and “critically low” if they exceed one critical flaw

Review ID 1 2* 3 4* 5 6 7 8 9* 10 11* 12 13* 14 15* 16 Confidence rating

Al-Khudairy_2019 [55] N PY N PY Y Y N PY Y, PY N N/A N/A Y N N/A Y Moderate

An_2021 [56] N N N PY Y N N PY N, N N N/A N/A N Y N/A Y Critically low

Atanasova_2022 [57] Y N Y PY Y N N PY N, PY N N/A N/A Y Y N/A N Critically low

Bianchi_2018 [58] Y PY Y PY Y Y N PY PY, PY N N/A N/A N N N/A Y Low

Blackford_2021 [13] N N N PY N N N N N, N N N/A N/A N N N/A N Critically low

Cameron_2016 [59] N N N PY N N N Y PY, PY N N/A N/A Y Y N/A N Low

Chu_2021 [60] N N N PY Y N N PY PY, PY N N/A N/A N N N/A Y Critically low

Funderburk_2020 [61] N N N PY N N N PY N, N N N/A N/A N N N/A Y Critically low

Golding_2022 [62] Y Y N PY N Y N Y PY, PY N N/A N/A N N N/A Y Low

Gupta_2021 [63] Y N N PY N Y N Y PY, PY N N/A N/A N N N/A Y Critically low

Gynell_2022 [64] Y PY N PY Y N N PY PY, PY N N/A N/A N N N/A Y Low

Harbers_2020 [67] N PY N PY Y N N PY PY, PY N N/A N/A N N N/A Y Low

Hartmann-Boyce_2018 [68] Y Y Y PY Y Y N PY Y N N/A N/A N N N/A Y Low

Hersey_2013 [51] N N N N N N N PY N, N N N/A N/A N N N/A Y Critically low

Hollands_2015 [65] Y Y Y PY Y Y Y Y Y Y Y Y Y Y Y N High

Hollands_2019 [66] Y PY Y PY Y Y Y Y Y Y Y N Y Y Y Y High

Kraak_2015 [69] N N N PY Y Y N PY N, N N N/A N/A N N N/A Y Critically low

Laiou_2021 [70] Y PY Y PY N Y N Y Y, PY N N/A N/A N N N/A N Low

Ljusic_2022 [71] N N N PY Y N N PY Y, PY N N/A N/A N N N/A Y Critically low

Marcano-Olivier_2020 [72 ] Y N N PY N N N Y PY, PY N N/A N/A Y N N/A N Low

Mathur_2021 [73] Y PY N PY Y N N PY N, N N N N Y Y Y Y Critically low

Meier_2022 [74] Y PY N PY N Y Y Y PY, Y N N/A N/A N Y N/A Y Low

Metcalfe_2020 [75] Y N N PY N Y N PY N, PY N N/A N/A Y N N/A Y Critically low

Osei-Assibey_2012 [76] N N N PY N Y N PY PY, PY N N/A N/A N N N/A Y Critically low

Richardson_2022 [77] N PY N PY Y N N N Y, Y N N/A N/A N N N/A Y Low

Shaw_2020 [78] N PY Y PY N Y N PY N, N N N/A N/A N N N/A Y Critically low

Slapø_2021 [79] Y Y Y PY Y N Y Y Y N N N Y Y Y Y Low

Stiles_2022 [80] N PY N PY Y N N PY PY, PY N N/A N/A Y N N/A Y Moderate

Vargas-Alvarez_2021 [81] Y PY N N Y Y N Y N, N N N N N Y Y Y Critically low

Whatnall_2020 [82] Y Y N PY Y Y N Y PY, PY N N/A N/A N N N/A Y Low

Wilson_2016 [83] Y Y Y PY Y N N PY PY, PY N N/A N/A N N N/A N Low
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children, whilst all sustainability studies involved adults, 
limiting comparability. Moreover, for health, 50% of 
presentation interventions were hypothetical, and for 
sustainability-focused interventions, only hypotheti-
cal outcomes were measured, limiting the conclusions 
that can be drawn. This may reflect that reducing con-
sumption of a food (often meat for sustainability, or less 
healthy options) by adding images with negative con-
notations may be less feasible or acceptable to test in 
real-world settings, resulting in researchers often using 
hypothetical outcomes.

The evidence base for information interventions was 
comparable in size but not proportion for health (n = 18 
(9%)) and sustainability interventions (n = 17 (55%)). 
The potential for social norms and label interventions to 
encourage healthier or more sustainable food behaviour 
appears limited. Additionally, changing the description of 
food dishes did not impact measured outcomes for both 
health and sustainability. Despite social norms being the 
most commonly investigated type of information inter-
vention for sustainability, most social norms studies (5/7) 
were conducted by the same first author. The popularity 
of information interventions for sustainability studies 
may be linked to the higher acceptability of information 
interventions, such as labels, compared to more intrusive 
interventions, such as decreasing availability [84]. How-
ever, the evidence identified here suggests limited effec-
tiveness of information interventions to encourage more 
sustainable food choices.

Sizeable gaps remain in the evidence base. Availability, 
functionality, and multi-component interventions appear 
promising based on a small number of health-focused 
studies, but were not investigated for sustainability and 
therefore no comparisons could be made. Additionally, 
a higher proportion of interventions with hypothetical 
outcomes were identified overall for sustainability (12/31 
(39%)) compared to 24/194 (12%) for health, demonstrat-
ing a lack of real-world trials of interventions aiming to 
encourage more sustainable choices. This may reflect the 
relative newness of this field or a higher level of difficulty 
to conduct real-world studies. Sustainability-focused 
studies often targeted meat, potentially making inter-
ventions less acceptable [84] and more easily apparent 
to consumers. Existing evidence shows low acceptance 
of meat-reduction interventions among caterers due to 
customer satisfaction concerns [85] and lower meal par-
ticipation and higher plate waste on vegetarian days in 
Finnish schools shortly after introduction [86]. This also 
could mean that currently sustainability interventions are 
focused primarily on reduction, whilst healthier inter-
ventions may be more split between increasing healthier 
and reducing less healthy food options. Increasing vs 
decreasing options can have different behavioural effects 

[87], with interventions targeting reducing selection or 
consumption tending to be more restrictive [88]. Further 
research aimed at increasing more sustainable food con-
sumption could fill this research gap.

There was a scarcity of data on mediators, modera-
tors, and cross-cultural factors across reviews. This could 
reflect an actual lack of evidence—particularly given the 
low numbers of identified studies for sustainability. This 
would be in line with previous evidence [39], including 
reviews specifically aiming to assess effect modifiers—in 
particular socioeconomic position—being limited by the 
scarcity of such information [65–68]. Alternatively, this 
might be due to lack of reporting within the systematic 
reviews, given most included systematic reviews primar-
ily aimed to investigate the effectiveness of interventions. 
Although we did not assess this systematically, we are 
aware of at least one primary study exploring cross-cul-
tural factors [89] where this was not directly reported in 
the review [58]. In terms of cross-cultural factors, rela-
tively homogeneous study populations within reviews 
(e.g. all bar two reviews were conducted exclusively by 
researchers from high-income countries and the vast 
majority of individual studies were from high-income 
countries) may mean such factors were not explored. The 
relative neglect of both mechanism and cross-cultural 
factors in the evidence base for interventions to change 
dietary behaviour limits our ability to hypothesise and 
establish contextual factors that may determine relative 
effectiveness.

Whilst the current evidence bases make it difficult to 
determine the extent to which health and sustainabil-
ity interventions could be expected to result in similar 
effects, in practice, it is clear that health and sustainabil-
ity goals can overlap. For example, interventions aimed at 
healthier (i.e. smaller) portion sizes could have environ-
mental co-benefits if they lower food consumption with-
out increasing food waste, and sustainability-motivated 
interventions focused on increasing more sustainable 
choices could have health benefits (and vice versa), given 
links between the sustainability and healthiness of foods 
[2, 3]. However, further evidence is needed before we can 
determine if these evidence bases can be fully integrated. 
For example, the framing of these interventions might 
impact public support and subsequent effectiveness [90].

This overview of reviews focused on micro-envi-
ronmental interventions, which may present a rela-
tively acceptable strategy to the public as opposed to 
more restrictive measures such as advertising bans or 
price increases [84]. Nevertheless, whilst micro-envi-
ronmental interventions can play a part in encourag-
ing dietary change—particularly when implemented at 
scale—widespread systemic changes are required to keep 
the food system in line with planetary boundaries [91], 
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encompassing dietary changes, technological improve-
ments, and lowered food waste [92]. Moreover, even if 
not directly implemented as a policy, upstream changes, 
such as the mandatory reporting and health targets 
announced by the government in England [93], may lead 
to industry looking to make effective changes to micro-
environments (e.g. availability or portion size).

Strengths of this review include that we only included 
RCTs, as they minimise the risk of confounders [94], 
and focused purely on micro-environmental interven-
tions following, with minor adaptations, the established 
TIPPME taxonomy [11], enabling us to isolate the effect 
of micro-environmental interventions. We give a broad 
overview of the effectiveness of six different types of 
micro-environmental interventions, with more detailed 
subcategories for the more well-researched catego-
ries, illustrating the current evidence base and gaps. We 
separated out impacts of hypothetical vs. real-world 
outcomes, given the potential for different behavioural 
responses.

Our overview of reviews has several limitations. As we 
primarily extracted at review level, we are relying on the 
accurate presentation of study characteristics and results 
within identified reviews. This may have affected study 
categorisation into intervention type, and we acknowl-
edge that others may have categorised some of these dif-
ferently. This also means that we were not always able 
to obtain effect sizes, so that whilst we can identify the 
consistency with which, e.g. positive effects were found, 
we were unable to consider the relative effect sizes of 
the interventions in this review. Furthermore, we did 
not differentiate between subjective and objective out-
come measurements. Whilst self-reported outcomes can 
be prone to reporting bias [95], this is unlikely to have 
substantially impacted our findings, given the major-
ity of the included studies from reviews relied on objec-
tive outcome measurements [e.g. 65, 66]. As our review 
is an overview of reviews, publication bias could have 
affected our findings both at the review level (i.e. bias in 
the reviews being published) and at the study level (i.e. 
bias in the studies being published, and therefore avail-
able to be included in a review). Given our aim to com-
pare across health and sustainability dietary outcomes, it 
would be of particular concern if publication bias differ-
entially impacted on these outcomes for similar interven-
tions. There was little evidence of publication bias from 
(relatively few) formal assessments in previous reviews, 
and we believe that the risk of publication bias signifi-
cantly affecting our results is mitigated by our compre-
hensive search and large number of included reviews and 
studies. Nevertheless, assessment of the relative levels 
of publication bias for health vs. sustainability interven-
tions would be beneficial in future research. We did not 

conduct additional grey literature searches. However, 
some of the searched databases included grey literature 
and it is unlikely that grey literature reports would have 
met our inclusion criteria (e.g. definition for systematic 
reviews). Duplicate screening and extraction for the for-
ward and backward citation searches was only conducted 
for a subset of studies [96], though agreement for this 
subset was good. Whilst we only included systematic 
reviews where results from included RCTs could be iso-
lated, we are aware that particularly in real-world food 
environments, conducting RCTs is not always feasible 
and we may have missed good-quality non-randomised 
studies in real-world food environments.

Evidence for interventions aiming to encourage more 
sustainable diets is scarce, and there is little overlap of 
health and sustainability interventions in terms of inter-
vention type. Therefore, we are not in a position to draw 
conclusions regarding the extent to which health inter-
ventions can directly inform the likely effectiveness of 
sustainability interventions, or vice versa. More compa-
rable evidence is needed, prioritising those interventions 
that seem most promising for health (e.g. size, position), 
as there currently is no evidence that health and sustain-
ability interventions respond differently. Additionally, 
more evidence is required for intervention categories 
that have received less research attention but appear 
promising, such as functionality, presentation, and avail-
ability interventions, and multicomponent combinations 
of intervention types.

The vast majority of evidence included comes from 
high-income countries. Given the lack of data from 
lower-income countries, evidence may not be transfer-
able to these settings, although high-income countries 
in particular need to drastically reduce their carbon 
footprint [97]. Nevertheless, more evidence from low- 
and middle-income countries is needed to ascertain the 
health equity impacts of micro-environmental interven-
tions within and across different socio-economic and cul-
tural contexts.

In particular, more real-world studies with non-hypo-
thetical outcomes are needed, especially for sustainabil-
ity. Although setting up and conducting field trials can 
be challenging [98], our review included numerous field 
trials showing such trials are feasible, and guidance on 
conducting field trials is available in the literature [99–
101]. Additionally, meta-analyses comparing health and 
environmental sustainability, particularly if broken down 
by intervention type due to the heterogeneous nature of 
micro-environmental interventions, could give important 
directions for future research. Future research should 
also investigate moderators and mediators of micro-envi-
ronmental interventions aiming to encourage healthier 
or more sustainable dietary behaviour. Investigating both 
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effectiveness and potential mediators and moderators of 
micro-environmental interventions will generate a more 
comprehensive assessment of intended and unintended 
effects of interventions as well as providing opportunity 
to optimise intervention strategies.

Conclusions
Healthier and more environmentally sustainable diets 
are needed for our planetary health, with micro-envi-
ronmental changes potentially providing one piece of 
this puzzle. This review set out to compare evidence for 
health vs. environmental sustainability interventions 
to assess whether these might be integrated into a uni-
fied evidence base and enhance our predictive power at 
selecting the most promising interventions. However, the 
review highlights the limited evidence base for micro-
environmental interventions encouraging more environ-
mentally sustainable dietary behaviour. Limited overlap 
between interventions for health and environmental sus-
tainability hindered robust judgements of the extent to 
which the evidence for health-focused dietary interven-
tions transfers to environmental sustainability-focused 
dietary interventions. At present, evidence for default, 
size and menu positioning interventions is promising 
and consistent for both health and environmental sus-
tainability, albeit based off limited studies. One option to 
potentially accelerate change would be to explore using 
what the current review has identified as a larger and 
more mature evidence base for health interventions to 
inform which sustainability interventions should be pri-
oritised—i.e. those interventions that are most promising 
for health.
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