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Interventions are urgently needed to transform the food system and shift population eating patterns toward those consistent with human health
and environmental sustainability. Postsecondary campuses offer a naturalistic setting to trial interventions to improve the health of students and
provide insight into interventions that could be scaled up in other settings. However, the current state of the evidence on interventions to support
healthy and environmentally sustainable eating within postsecondary settings is not well understood. A scoping review of food- and nutrition-
related interventions implemented and evaluated on postsecondary campuses was conducted to determine the extent to which they integrate
considerations related to human health and/or environmental sustainability, as well as to synthesize the nature and effectiveness of interventions
and to identify knowledge gaps in the literature. MEDLINE (via PubMed), CINAHL, Scopus, and ERIC were searched to identify articles describing
naturalistic campus food interventions published in English from January 2015 to December 2019. Data were extracted from 38 peer-reviewed
articles, representing 37 unique interventions, and synthesized according to policy domains within the World Cancer Research Foundation’s
NOURISHING framework. Most interventions were focused on supporting human health, whereas considerations related to environmental
sustainability were minimal. Interventions to support human health primarily sought to increase nutrition knowledge or to make complementary
shifts in food environments, such as through nutrition labeling at point of purchase. Interventions to support environmental sustainability often
focused on reducing food waste and few emphasized consumption patterns with lower environmental impacts. The implementation of integrated
approaches considering the complexity and interconnectivity of human and planetary health is needed. Such approaches must go beyond the
individual to alter the structural determinants that shape our food system and eating patterns. Adv Nutr 2021;12:1996-2022.
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Introduction

Dietary risk factors are among the leading contributors to
morbidity and mortality worldwide (1). Low intake of fruits
and vegetables, nuts and seeds, and whole grains, and high
intake of sodium, are the largest contributors to diet-related
deaths (1). At the same time, there is growing recognition
of the negative implications of current eating patterns for
the environment through their connection to agricultural
production, contributing to large impacts on climate change,
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nitrogen and phosphorous pollution, and biodiversity loss
(2-4). Public health nutrition has traditionally focused on
supporting eating patterns consistent with human health,
for example, by ameliorating nutrient deficiencies and pro-
moting an appropriate balance of dietary components (5).
More recently, the public health nutrition paradigm has
shifted toward environmentally sustainable eating patterns as
a means to improve both human health and environmental
sustainability (5). The UN Sustainable Development Goals
(SDGs) likewise recognize the central role food and nutrition
play in supporting human health and protecting the planet
by prioritizing reducing hunger (SDG2) and improving
health and well-being (SDG3) (6). Further, emphasizing
sustainable production and consumption (SDG12) (6) will
require transformation of the food system.
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The FAO broadly defines sustainable eating patterns
as those with low environmental impacts that contribute
to the health and food and nutrition security of future
generations (7). This definition recognizes an array of
interconnected determinants to support sustainable eating
patterns pertaining to health and well-being; biodiversity,
environment, and climate; equity and fair trade; eco-friendly,
local, and seasonal foods; culture and heritage; and food
and nutrient security needs (8, 9). This conceptualization
was echoed in the report of the EAT-Lancet Commission
on Healthy Diets from Sustainable Food Systems, which
emphasizes policy targets to shift population eating patterns
toward those that align with planetary health as a means of
achieving health for all (3). Dietary guidance on healthy and
environmentally sustainable eating patterns recommends
appropriate caloric intake, increased variety of plant-based
foods (e.g., nuts and seeds, fruits and vegetables, whole
grains), reduced consumption of animal-based foods, and
intake of small amounts of highly processed foods and sugars
(3, 10). Evidence from modeling studies suggests cobenefits
of achieving such eating patterns, including reducing rates of
morbidity and mortality from chronic disease and stemming
climate change and its negative implications for human
health (11).

Currently, there is an unprecedented level of attention
globally toward interventions to support eating patterns
consistent with human and, perhaps to a lesser extent,
planetary health (3, 12, 13). Public health nutrition interven-
tions aim to promote and improve population and planetary
health by improving food environments and food systems
in ways that can support healthy and sustainable eating
patterns (13). Policymakers are interested in understanding
the effectiveness of these interventions, evaluated in a variety
of settings (14), to inform the allocation of resources to
policies and programs. To encourage policy action, the
World Cancer Research Fund developed the NOURISHING
framework to highlight policy actions needed to promote
healthy eating (13). NOURISHING consists of 10 key policy
areas within the 3 domains of 1) modifications to the Food
Environment (“NOURIS”), such as economic measures to
address food affordability and nutrition labeling standards
and regulations; 2) harnessing the Food System and supply
chain (“H”), such as food waste management interventions
and supply-chain incentives for production; and 3) Behavior
Change Communication (“ING”), such as media awareness
campaigns and nutrition education in work and school
settings (13). Although environmental sustainability was not
explicitly addressed when NOURISHING was developed
in 2013, the framework highlights interventions that may
simultaneously support human and planetary health. For
example, supply-chain incentives may support food produc-
tion systems that contribute to improved dietary quality
and lower greenhouse gas emissions (15). Similarly, food-
based dietary guidelines can provide guidance on shifting to
healthy eating patterns that reduce greenhouse gas emissions
and water and land use (16, 17). NOURISHING also
aligns with the SDGs by supporting health and well-being

(SDG3), emphasizing education (SDG4), and contributing to
sustainable consumption and production patterns (SDG12).
Overall, NOURISHING and other approaches call for a suite
of integrated policy interventions to transform the food
system and support a shift in eating patterns to optimize
human and planetary health (18).

Public and private institutions hold financial power and
capacity to support food system transformation (19, 20). In
particular, postsecondary institutions offer unique consumer
food environments with a variety of campus eateries and
offerings, multiple suppliers and other stakeholders, and,
often, contracts with multinational corporations (21-23).
Such institutions are well-positioned to implement and
evaluate a range of interventions to support healthy and en-
vironmentally sustainable eating patterns within naturalistic
settings (24-26) and to provide insights into interventions
that can potentially be scaled up and adapted to other
settings. For example, quasi-experimental studies within
postsecondary settings allow for real-world evaluations of
interventions in which food and beverage selection may be
affected by an array of external factors, with application
to a range of other settings. Evidence suggests increasing
commitment and action among postsecondary institutions
to improve the health of their campus communities and
reduce their impacts on the planet through food and
nutrition (27-31). Recognizing that campuses represent a
microcosm of food environments, they can provide a testing
ground for “whole-of-systems” approaches to address the
complex interconnections among issues related to health and
environmental sustainability (32-34). Simultaneously, such
approaches can benefit campus communities, particularly
students, recognizing that young adulthood is a critical
period for establishing eating patterns that may track into
later life (35-37).

Prior reviews have synthesized literature on interventions
intended to promote healthy eating within postsecondary
settings (38, 39). Such reviews have evaluated changes
to the availability of nutrition information (e.g., point-
of-purchase nutrition labeling) and the affordability and
accessibility of particular foods (e.g., fiscal measures) as
potentially effective strategies to support healthy eating (38,
39). Reviews focused on food sustainability interventions
within postsecondary settings have also been conducted,
but have largely focused on sustainability education (40-
44). A recent review of governance documents synthesized
approaches to supporting sustainable food systems across
universities in Australia and New Zealand, demonstrating
the capacity of campuses to leverage a “whole-of-systems”
approach by implementing strategies beyond education to
promote sustainability (45). To date, syntheses of the existing
evidence have considered approaches to promote health
and sustainability in isolation, but have not considered to
what extent a range of interventions are designed to jointly
support eating patterns consistent with both human health
and environmental sustainability.

To address this gap, we conducted a scoping review to
explore the state of evidence on food- and nutrition-related
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interventions implemented and evaluated in postsecondary
settings. Our objectives were to 1) determine the extent to
which each of health and environmental sustainability were
considered, including whether they were addressed in tan-
dem within the same interventions; 2) synthesize the nature
and effectiveness of these interventions; and 3) identify gaps
in the peer-reviewed evidence on interventions to support
healthy and sustainable eating patterns on postsecondary
campuses.

Methods
Scoping reviews are an iterative approach for determining the
coverage and range of literature on a topic (46-48) and are
an increasingly common approach to characterize evidence
on emerging topics (49). A scoping review was appropriate
to synthesize the available evidence on campus interventions
that aim to support healthy and environmentally sustainable
eating patterns, as well as to identify evidence gaps. Based
on prior reviews (38, 39), we anticipated the included
interventions and corresponding outcomes would vary and,
therefore, a systematic review or meta-analysis focused on
specific research outcomes was not appropriate (49).
Similarly to systematic reviews, scoping reviews use
systematic searching and screening techniques for trans-
parency and reproducibility. This review draws upon steps
outlined in Arksey and O’Malley’s (50) framework for
scoping reviews. Reporting followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Extension
for Scoping Reviews (PRISMA-ScR) guidelines (51), which
identify essential items to be reported.

Evidence acquisition

The search strategy was developed in consultation with 2
research librarians with expertise in searching public health
and environmental sciences literature. Research databases
relevant to health (MEDLINE via PubMed, CINAHL),
environmental sciences (Scopus), and education (ERIC)
were searched. Relevant keywords and controlled subject
headings (e.g., Medical Subject Headings in MEDLINE) were
identified to capture interventions that aimed to address
outcomes related to healthy and environmentally sustainable
eating patterns within the postsecondary context. The final
search strategy (Supplemental Table 1) for all databases
consisted of keywords and subject headings related to core
concepts relevant to the research questions, including food
and nutrition; environmental sustainability; interventions;
and postsecondary campuses. The search strategy was piloted
in MEDLINE to ensure relevant articles were retrieved,
and subsequently modified to fit the search parameters
of the other databases (e.g., appropriate controlled subject
headings were used for each database). The search was
limited to January 2015-December 2019. This time frame
was defined based on a preliminary search that suggested
interventions with a focus on environmental sustainability
have become more common since 2015, which coincides with
the release of the SDGs (6) and the growing emphasis on
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environmental sustainability within the nutrition literature
(3,5).

Articles published in English in peer-reviewed journals
were considered eligible for inclusion if they met the
following criteria: I) the article included a description
of the implementation and evaluation of an intervention,
defined as an organized effort to promote healthy and/or
environmentally sustainable eating patterns (52); 2) the
intervention was implemented in a naturalistic environment
within a postsecondary setting (13); and 3) there was a
specific focus on supporting healthy and/or environmentally
sustainable eating patterns. Studies included may have eval-
uated outcomes by measuring dietary intake or antecedent
factors that influence eating patterns, such as knowledge,
skills, and purchasing. The NOURISHING framework was
used to inform the universe of interventions considered as
well as the synthesis, although the NOURISHING domains
are broad, as described above, allowing consideration of
a range of intervention types. Given the potential overlap
between the Food Environment and Food System policy
domains (53), Food Environment interventions were char-
acterized as those aiming to alter the physical campus
environment (e.g., labeling in dining halls) and Food System
interventions as those that aimed to alter the food supply
chain across multiple campus eateries (e.g., changes to waste
management systems, campus gardens supplying multiple
eateries, fair-trade initiatives) (54). Articles considering
interventions focused on other aspects of the food system
(e.g., food safety), food-related conditions or behaviors
(e.g., disordered eating), or a combination of health be-
haviors (e.g., healthy eating and physical activity) were
excluded.

The records identified through the searches were man-
aged using RefWorks and Covidence, an online Cochrane-
recommended tool for supporting reviews (55), and screened
according to the inclusion and exclusion criteria. After
removing duplicates, 3 study authors (KML, Y-SC, and
TEW) screened 100 articles based on titles and abstracts,
reaching 81% (KML and Y-SC) and 92% agreement (KML
and TEW) on inclusion and exclusion decisions, respec-
tively. Discrepancies were resolved and the inclusion and
exclusion criteria clarified. Upon screening a second set of
100 articles based on titles and abstracts, 93% and 92%
agreement was reached, respectively. The remaining articles
were independently screened by Y-SC and TEW and 95%
agreement was reached. Discrepancies were resolved through
an independent screen by KML or discussion with the study
team.

After review of all titles and abstracts, all full texts
were reviewed independently by Y-SC and TEW against
the inclusion and exclusion criteria, with 98% agreement.
Discrepancies during both stages of screening were resolved
by discussing reasons for inclusion or exclusion among
the reviewers. Reference lists of eligible articles were also
searched for relevant articles. Cohen’s « values were not
calculated to express interrater reliability because of a skewed
distribution due to a higher number of articles being



excluded than included, as described by Cohen’s paradox
(56, 57).

Evidence synthesis

A data extraction spreadsheet was developed to capture
the location and setting, sample population and size,
study objectives, details of the interventions, evaluation
design and outcomes, measures, key findings regarding
effectiveness, authors’ interpretations, and funding sources.
Data extraction was conducted by 1 study author (KML),
with verification by 1 additional author (Y-SC or TEW).
Interventions were characterized according to the NOUR-
ISHING Framework, based on the domain that most closely
aligned (13). Interventions were also categorized as focused
on human health, environmental sustainability, or both.
Although an intervention promoting healthy eating could
potentially also be considered to promote environmentally
sustainable eating patterns, we examined the explicit framing
of the intervention within the article and whether there
was attention paid to the implications of eating patterns for
greenhouse gas emissions, water use, food waste, or other
aspects related specifically to environmental sustainability.
Other aspects of healthy and sustainable eating patterns, such
as social and economic sustainability, were not considered. As
is common in scoping reviews, a risk of bias assessment was
not performed (50). However, we drew upon limitations and
potential biases highlighted by the authors of the included
studies to identify potential gaps within the literature and
recommendations for future research.

Extracted data were qualitatively synthesized to 1) char-
acterize the nature of the literature on interventions; 2)
compare and contrast the effectiveness of interventions
implemented on postsecondary campuses and their impacts;
3) interpret implications for supporting healthy and environ-
mentally sustainable eating patterns; and 4) identify evidence

gaps.

Results

Overview
Figure 1 presents the results of the search and study
selection process. The initial search yielded 4276 articles,
218 of which were identified as potentially relevant after
removing duplicates and screening titles and abstracts.
The most frequent reason for exclusion was because the
intervention or outcomes were not relevant to the research
question. After full-text screening, 37 records met the
inclusion criteria and 1 additional record was identified
based on the reference lists of the included records. In
total, 38 records were included in the review, represent-
ing 37 unique intervention studies: 29 interventions were
focused on human health, 8 focused on environmental
sustainability, and no interventions mutually considered
both.

A consistent number of articles were published by year
between 2015 and 2017 (~6-7 articles each year), with
an increase in 2018 (n = 12) and a decrease in studies

published in 2019 (n = 6), potentially indicating growing
but varied interest in evaluations of food interventions in
postsecondary settings. Although interventions primarily
focused on supporting human health, there was an increase
in the number of interventions targeting environmental sus-
tainability starting in 2017. Of the 37 unique interventions,
21 were implemented in the United States, 5 were carried
out in Canada, 6 in Europe (3 in England, 1 in Belgium,
1 in Germany, and 1 in Portugal), 3 in South America
(Peru, Colombia, and Brazil), and 2 in Australia. In terms of
postsecondary context, 22 interventions were implemented
in foodservice settings (e.g., cafeterias, dining halls, restau-
rants), 1 was implemented at an on-campus grocery store,
4 interventions were related to vending machines, 7 were
campus-wide (e.g., nutrition education program), and 4 were
online. Twelve articles were supported by funds from the
respective university or college. One article noted funding
from the American Dairy Association-Mideast and aimed
to increase milk consumption from vending machines using
choice architecture (58). For 9 articles, there was no funding
source whereas, for another 7, funding disclosures were not
included. The funding source for 1 article was unclear (i.e.,
the authors indicated they did not receive financial support;
however, the methods indicated funding was used to support
the intervention).

Table 1 demonstrates the 37 interventions categorized
by the NOURISHING Framework policy domains and
their focus on human health or environmental sustain-
ability. Most interventions utilized strategies in the Food
Environment (n = 15) or Behavior Change Communi-
cation domains (n = 9). Only 1 intervention explicitly
targeted the Food System domain by evaluating the im-
pact of a food waste composting system. Approximately
one-third of interventions (n = 12) used strategies from
multiple NOURISHING domains. The following sections
report on the study designs and observed effectiveness of
interventions.

Interventions considering human health

Of the 37 interventions considered, 29 were aimed at
supporting human health (Table 2). Of these, 14 fit into
the Food Environment domain and 7 fit into the Behavior
Change Communication domain, whereas there were no
interventions in the Food System domain. The remaining
8 interventions utilized strategies from >1 NOURISHING
domain. Most evaluations of the interventions considered
outcomes related to changes in consumption patterns or
improvements in knowledge and understanding of nutrition.
The duration of the study periods was generally relatively
limited, ranging from 1 wk to 5 mo, as summarized in
Table 2. Three interventions used sales data representing
a period of ~2 y. Although sales data do not shed light
on individual changes in intake, the data are indicative of
purchasing behaviors over a long period of time and can
help identify potential trade-offs, such as positive health
and sustainability outcomes compared with changes in
revenue.
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Duplicates removed (n = 768)

Records excluded (n = 3290)
e Records were not relevant
to the research question

Records excluded (n = 181)
e Intervention did not aim to support healthy
and/or sustainable eating (n = 145)
e Population did not target students, faculty, staff,
or visitors of a post-secondary campus (n = 14)
e Setting was not on a post-secondary
campus (n = 8)
Duplicate (n = 5)
Not in English (n = 4)
Study protocol or brief (n = 3)
Not peer-reviewed (n = 1)
Known data qualityissues (n = 1)

Records included after searching
reference lists of included
articles (n=1)

N
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Figure 1 PRISMA flow chart illustrating the search and screening process to identify food interventions implemented on post-secondary

campuses.

Food Environment domain.

Fourteen interventions aimed to manipulate the food en-
vironment by implementing nutrition labeling (n = 6
interventions described in 7 articles) (59-65, 67, 68), setting
standards for healthy food offerings (n = 4) (58, 66, 67,
68), using economic tools to address food affordability
(n=1) (69), or utilizing a combination of food environment
strategies (e.g., nutrition labeling and fiscal measures) (n = 3)
(70-72).

Across nutrition labeling interventions (n = 6), outcomes
were generally evaluated using surveys to determine label
noticing, use, and preferences among consumers and sales
data to measure changes in the quality of purchases (e.g.,
change in mean calories purchased). Overall, nutrition label-
ing was found to increase consumption of healthy foods (e.g.,
fruits and vegetables), while also showing decreases in the
energy and fat content of foods ordered. Three interventions
displayed nutrition information numerically in dining halls
(59-62). Christoph and Ellison (60) found that a greater
proportion of respondents who used the labels selected
fruits, vegetables, and beans, and fewer selected potatoes and
French fries, than non-label users. Similarly, Cioffi et al. (61)

2000 Leeetal

found that nutrition labels led to significant decreases in
the energy and fat content of purchases. Hammond et al.
(62) observed that numeric calorie labels led to a significant
decrease in calories ordered and consumed. Labels that
use symbols to present nutrition information at a glance
were also evaluated. Policastro et al. (63) implemented a
sandwich order form that indicated healthy ingredients using
a star symbol and observed an increase in selection of
healthy ingredients and decreased selection of less healthy
ingredients. After a mandatory nationwide implementation
of the Health Star Rating policy on postsecondary cam-
puses in Australia, Shi et al. (64) observed an increase in
healthy snacks and beverages offered in vending machines
compared with data from 3 y before implementation. A
labeling campaign that provided point-of-purchase health
messages by Sogari et al. (65) found that messages about
vitamins and fiber led to a higher proportion of individuals
choosing whole-grain pasta than in the condition with no
messages.

Interventions that set standards for food offerings used
choice architecture strategies, such as relocating healthy op-
tions to high-traffic areas (n = 3) and changing portion sizes
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Behavior change communication

|
Inform
people about

Food system
H
Harness food

Food environment
U
Use

economic

[0}
Offer healthy
food and set

(Continued)

TABLE 1
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Nutrition

supply chain

Set incentives
and rules to
create a healthy

Nutrition label

food and advice and

and actions
across sectors

Improve
nutritional
quality of the

standards in tools to Restrict food
address food advertising and

standards and
regulations on

Giving
nutrition

education

counselling

nutrition
through

public
institutions and

in health

to ensure
coherence
with health

retail and food

other forms of

affordability
and purchase

the use of
claims/implied

claims on food

care
settings

public
awareness

service
environment

whole food

commercial

other specific

and skills

supply

incentives promotion

settings

Authors

Interventions considering environmental sustainability (n

Ahmed et al. (88)

Duram and Williams (89)
Godfrey and Feng (90)

Lorenz-Walther et al. (91)
Monroe et al. (92)
Mu et al. (93)

Pinto et al. (94)

Rajbhandari-Thapa et al. (95)

'n = 37 interventions across 38 records.

’Different outcomes from the same intervention were presented in 2 separate articles.

This material has been reproduced from the World Cancer Research Fund International NOURISHING framework https://www.wcrf.org/int/policy/policy-databases/nourishing-framework.

(n = 1). Such interventions were evaluated by monitoring
changes in sales of foods and beverages (e.g., daily total
quantity sold) or using survey data to determine consumer
preferences. Evaluations of these interventions yielded mixed
evidence on effectiveness (58, 66, 68). Walmsley et al. (68)
relocated fruits and vegetables to the front of the on-
campus grocery store and observed an initial significant
increase in the percentage of total sales for fruits and
vegetables immediately, but the effect was not sustained
over a 5-y period. Bevet et al. (66) observed an increase
in purchases of vegetable-heavy entrées when they were
placed at the start of the self-serve line. Rose et al. (58)
observed no changes in milk and calcium intake after
implementation of vending machines with milk cartons in
high-traffic areas of a residence building. Vermote et al. (67)
reduced portion sizes for French fries, finding a reduction
in consumption, with no differences in reported satiety and
caloric intake, despite mixed consumer perceptions about the
intervention.

One intervention used economic tools to address food
affordability. Deliens et al. (69) increased the price of French
fries and reduced the price of fruit and observed a reduction
in sales of French fries and an increase in fruit sales during
each of the 1-wk intervention periods.

Several interventions utilized a combination of strategies
within the Food Environment domain. Interventions that
used financial incentives (70, 71) showed an increase in
healthy foods sold. Biden et al. (70) implemented an
interpretive label using a checkmark to indicate healthy
options and a reward card program to incentivize fruit and
milk purchases. The authors found that healthy items were
sold more often, were made less expensive by the food
service operating on campus, and appeared more frequently
on menus than less healthy items. Cardenas et al. (71)
observed a significant increase in fruit sales when phasing in
avariety of strategies, including repositioning of fruits to cash
registers, implementing posters indicating the health benefits
of fruit and vegetable consumption, and lowering the price
of fruit by 33%. Seward et al. (72) implemented traffic light
labeling to indicate healthy options in a residence cafeteria
and repositioned healthy foods and beverages to be more
accessible. Interviews and surveys revealed that participants
wanted nutrition labels and thought the intervention was
helpful; however, there were no significant changes in
the proportions of red, amber, and green labeled items
sold.

Behavior Change Communication domain.

Seven interventions utilized strategies within the Behavior
Change Communication policy domain to support healthy
eating patterns. Four were primarily evaluated for impact on
dietary intake using dietary assessments, including dietary
recalls (79, 82, 84) and Food Frequency Questionnaires (80).
In 1 study, the impact of the intervention was evaluated based
on blood samples to assess changes in cholesterol and glucose
(85). Two articles measured changes in behavior using
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Five interventions used point-of-purchase nutrition label-
ing, with awareness campaigns to teach consumers how to
use the labels (75, 78, 81, 83, 86). Across the 5 interventions,
findings on the impact of nutrition labels and education were
mixed. Vermote et al. (86) found a significant increase in
fruit purchases and the effect was sustained in a campus
restaurant. Scourboutakos et al. (83) observed an increase
in fruit purchases, as well as a decrease in the proportion
of students purchasing sugar-sweetened beverages, after
calorie labeling. Hua et al. (76) randomly assigned a range
of strategies to different vending machines across campus,
including improving the availability and prices of healthy
options and promotional signage to signal the changes. The
combination of improving availability of healthy products
and implementing promotional signs led to increases in
revenue for healthier snacks, whereas price reductions alone
did not change purchasing. Viana et al. (87) also focused
on vending machines and combined nutrition labeling and
choice architecture strategies with an information campaign.
The authors observed increased profits from healthier items
with no compromise in revenue when compared with the
previous year. In contrast, Dingman et al. (75) observed no
change in purchasing after implementing Nutrition Facts
panels, interpretive labels to highlight healthy options, and
promotional signage in vending machines in residence
dining halls. Mistura et al. (77) increased the availability
of vegetable options and displayed promotional signage to
indicate the added options, observing no change in the mean
number of vegetable servings purchased when compared
with the 2-wk baseline period.

Interventions considering environmental sustainability
Eight interventions focused on supporting environmentally
sustainable eating patterns (Table 3). One intervention fit
into the Food Environment domain, 1 aligned with the Food
System domain, 2 fit into the Behavior Change Communi-
cation domain, and 4 used strategies from a combination
of NOURISHING domains. A variety of outcomes were
measured across domains, including food waste, consumer
perceptions of the intervention, and changes in eating
patterns. Intervention periods were typically short-term,
ranging from 1 to 6 wk in duration.

Food Environment domain.

In an intervention by Rajbhandari-Thapa et al. (95), trays
were removed from a dining hall to encourage consumers to
minimize plate waste by reducing portion sizes. The authors
observed that students in the intervention dining hall self-
selected fewer servings of lunch entrée items and drinks than
in the control. Further, in cafeterias without the trays, food
waste appeared to be reduced, based on less food left over.

Food System domain.

Mu et al. (93) implemented a composting system, a strategy
considered to align with the Food System domain by support-
ing the food supply chain, to collect food and other organic

waste across a campus. Using life cycle assessments to mea-
sure the environmental impact, the food waste composting
system performed well for several environmental indicators
(e.g., lower greenhouse gas emissions, smog formation, fossil
fuel use, eutrophication) when compared with a landfill waste
system.

Behavior Change Communication domain.

An intervention by Pinto et al. (94) incorporated an edu-
cation awareness campaign aimed at reducing food waste.
Compared with the pretest period, a reduction in plate
waste of ~15% was observed. The awareness campaign was
initially well-received, but participants’ interest declined as
the intervention continued. Further, the authors observed
initial collaboration to reduce food waste by staff but
collaboration declined during busy mealtime hours.

An online intervention by Monroe et al. (92) aimed to
educate participants about “green eating” behaviors, such
as eating local, reducing waste, and reducing consumption
of red meats. Using a scoring index to evaluate intention
to engage in environmentally sustainable eating behaviors
(e.g., shopping locally), the authors found an improvement
in scores (indicative of more sustainable behaviors) from
baseline in the intervention group when compared with the
control.

Combination of domains.

One intervention by Duram and Williams (89) used strate-
gies aligning with the Food Environment and Food System
domains by implementing a campus garden as a means
to support food service procurement and ingredient use.
The authors documented the experience of implementing
a student-led campus garden over 3 y and highlighted the
potential for student initiatives to engage in the food system
and the local food movement.

Three interventions used strategies from the Food En-
vironment and Behavior Change Communication domains
and showed mixed results. Ahmed et al. (88) implemented
changes to food service standards (e.g., reduced portion
sizes and providing smaller serving tools) and a messaging
campaign led by students to raise awareness about food
waste. A 17% reduction in total food waste was observed;
however, this reduction was not statistically significant.
Students reported the intervention made them think more
about food waste and supported campus-wide efforts to
address food waste through composting. Lorenz-Walther
et al. (91) reduced portion sizes of meat entrées to minimize
food waste over several data collection phases, with an
educational campaign on food waste implemented during
the final 6-wk period. The authors observed a small,
but significant, decrease in food consumption and waste
after the intervention. Further, those who indicated the
informational campaign influenced their decisions to eat all
the food on their plate had less leftovers than those who
indicated the campaign did not influence their decisions.
Finally, Godfrey and Feng (90) categorized and labeled foods
in a dining hall according to small, medium, and large
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water footprint. Data from interviews demonstrated students
connected environmentally sustainable foods with health
benefits; however, students often made trade-offs between
choosing sustainable foods and convenience. Consumption
patterns did not change significantly as a result of the
intervention.

Discussion

Postsecondary campuses are uniquely positioned to demon-
strate leadership by committing to actions that support health
and environmental sustainability and offering real-world
experimental settings in which to evaluate interventions
to improve population and planetary health. This review
examined 37 food interventions, described in 38 articles.
A majority of the interventions focused on supporting
human health, whereas fewer were focused on environmental
sustainability and no interventions explicitly addressed both.
This is perhaps not surprising given the relatively novel focus
on supporting eating patterns that are healthy and environ-
mentally sustainable (3, 5, 16), although the implications of
the food system and our eating patterns for the planet have
long been recognized (96). More recently, the SDGs have
helped to focus attention on the importance of integrated
thinking regarding human health and environmental sus-
tainability. The findings of this scoping review indicate there
is substantial progress to be made in terms of addressing calls
for integrated interventions to protect human and planetary
health (3, 97-99).

Among interventions solely focused on supporting hu-
man health, the intervention types were concentrated in the
Food Environment and Behavior Change Communication
domains of the NOURISHING framework, with none align-
ing with the Food System domain. Similar to a prior review
of postsecondary food interventions focused on healthy
eating (100), a majority of food environment interventions
consisted of nutrition labeling at the point of purchase,
typically using interpretive symbols (e.g., checkmark, star
rating system) to indicate healthier options. Consistent with
existing reviews on point-of-purchase nutrition labeling,
we found mixed evidence on the effectiveness of labels in
supporting healthy eating patterns (101-107) given differ-
ences in observed outcomes and data collection instruments.
Interventions utilizing choice architecture strategies also
demonstrated mixed effectiveness when implemented alone;
however, some interventions demonstrated the potential
of choice architecture strategies when paired with other
strategies such as nutrition labeling (71, 87). Interventions
using economic tools, such as price changes or reward
programs, demonstrated significant increases in purchases of
targeted foods and beverages (e.g., fruit, milk) and decreases
in purchases of less healthy foods (e.g., French fries) (70,
71, 69). A small number of evaluations of such interven-
tions were identified, although a large body of literature
supports the salience of pricing to food purchasing decisions
(108-111). Findings from the included Behavior Change
Communication interventions demonstrated effectiveness in
improving knowledge; however, changes to behavior were

minimal, aligning with suggestions for multiple intervention
strategies that include modifications to the food environment
rather than education alone (112). The fact that some
interventions incorporated a combination of strategies is
promising given evidence suggesting that using multiple
interventions increases the potential to support healthy
eating patterns (112). However, our findings align with prior
reviews indicating room for growth in terms of “whole-of-
systems” approaches (45).

Interventions related to environmental sustainability were
often implemented and evaluated with the intention of
reducing food waste whereas a focus on altering dietary
intake, such as increasing plant-based proteins and reducing
red meat, was minimal. This finding echoes a recent
review by Grech et al. (45), suggesting that environmental
sustainability strategies primarily prioritized sustainable
waste management and prevention. Food waste interven-
tions used strategies aligning with the Food Environment
and Behavior Change Communication domains, such as
reducing portion sizes of meals and implementing awareness
campaigns to minimize plate waste. The emphasis on food
waste is unsurprising given the growing body of literature
demonstrating that consumers perceive minimizing food
waste and packaging as having the greatest impact on
reducing the environmental footprint of eating patterns
(113-115), despite evidence that interventions targeting the
production phase show the greatest potential to reduce the
overall environmental impact of food service operations
(116). Most interventions focused on food waste used
labeling or educational campaigns and although survey re-
sponses to the interventions indicated increases in awareness,
there was little to no long-term reduction in food waste
(88, 90, 91, 94). Although the literature on food waste
interventions is emerging, interventions that incorporated
Food Environment strategies (e.g., reducing portion sizes)
demonstrated potential to reduce food waste (88, 91). This
finding aligns with literature focused on human health that
suggests interventions that modify food environments are
needed to change behavior (112).

This review did not find any interventions that jointly
considered human and planetary health, demonstrating
that nutrition and environmental sustainability are being
addressed in isolation. Notably, interventions utilizing strate-
gies from the Food Environment (e.g., nudges) and Behavior
Change Communication (e.g., education) domains, which
were the predominant intervention types included, are likely
insufficient on their own to support a transition toward
healthy and sustainable eating patterns (117). Strategies that
utilize a systems lens (118, 119), ideally targeting multiple
domains in a joined-up manner, are needed for the joint pro-
motion of health and environmental sustainability. Several
authors drew parallels between healthy and environmentally
sustainable eating patterns when interpreting their findings
(67, 88, 89, 91-93, 95). For example, in an article describing
a food waste reduction intervention, Ahmed et al. (88)
highlighted the detrimental consequences of food waste on
water and land usage, as well as the potential nutrient loss
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from wasted food, with implications for human nutrition.
Similarly, Vermote et al. (67) focused on reducing portion
sizes from a health perspective, but noted the potential
for reducing greenhouse gas emissions by minimizing
waste. These interpretations suggest growing interest in
understanding the potential cobenefits and trade-offs of
interventions for health and environmental sustainability.
Relatedly, the need for research that measures compensatory
food behaviors was identified (63, 67, 86, 91, 95). For
example, several articles describing interventions that aimed
to reduce food waste speculated whether consumers may
have responded to the intervention by consuming their entire
portion (i.e., increasing caloric intake) rather than reducing
their self-served portion sizes (91, 95).

Most interventions were evaluated using a quasi-
experimental design and collected pre- and posttest data
with no comparison to a control group. There is a need for
trials with control groups to address confounders, allowing
for stronger inferences about an intervention’s effectiveness
(120, 121). In addition, most interventions were of limited
duration and had short follow-up periods, echoing prior
reviews demonstrating a paucity of evidence on the long-
term impacts of interventions (38, 39). Limitations were also
noted in the extent of outcomes studied and the strategies
used to measure them. Many evaluations were based on
self-reported consumer perceptions of the interventions
and aggregate sales data (e.g., change in sales of fruits).
Appropriately evaluating interventions to support healthy
and environmentally sustainable eating patterns will require
expanded data collection tools and analytic methods that
can measure implications for both. There is a growing body
of evidence that uses a combination of diet quality indexes
(122, 123) and data on the environmental sustainability of
foods (10, 124-126), for example, drawing upon life cycle
assessment (10, 126). Life cycle assessment incorporates
consideration of the full food supply chain by addressing
whether an intervention that creates positive health and
environmental outcomes at the food consumption stage may
have negative health and environmental impacts at other
parts of the supply chain.

Work to consider how interventions affect the healthful-
ness and sustainability of the food system and eating patterns,
as well as trade-offs between human and planetary health,
is made complex by the multidimensionality of healthy and
environmentally sustainable eating. Further work is needed
to delineate which aspects are most relevant to measure
and how best to measure them (127). Systematic approaches
to evaluation could contribute to a more comparable body
of literature: for example, using tools from implementation
science to evaluate the impact of interventions on similar
outcomes in a variety of settings (128). Further, only 1 article
(89) described a process evaluation of an intervention. Pro-
cess evaluations provide insight into the implementation of
interventions (129, 130) and are valuable for understanding
whether the intervention was implemented as intended and
how it interacted with contextual factors, such as student
engagement and other interventions in place. Given the
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variation in the interventions included in this review and
the call for multistrategy approaches, process evaluations can
provide campus stakeholders with an understanding of how
to design and implement interventions that are best tailored
to their context. Relatedly, several articles demonstrated the
value of students and food service operators being involved
in the implementation and evaluation of interventions (88,
89, 94), speaking to the need for collaborative partnerships
among students, faculty, staft, and campus stakeholders. Of
note, no studies provided information on the structure of
their campus food service operations (e.g., food delivered
by food service chains compared with self-operated); such
information would be valuable for further understanding in-
fluences on the types and impacts of interventions conducted
and evaluated in postsecondary settings.

This review was limited to peer-reviewed literature and
excluded gray literature, likely missing recent efforts on
campuses that have not yet been published, as well as
those potentially undertaken by campus stakeholders such
as food services without the involvement of academic
researchers. University food service operations are increas-
ingly committing to initiatives such as the Association for
the Advancement of Sustainability in Higher Education and
Menus of Change (131, 132), potentially indicative of an
increasing amount of activity related to actions promoting
health and sustainability in campus settings. Associated
internal reports may include information not considered in
this review about how campuses are attempting to improve
human health and environmental sustainability. Given the
lack of peer-reviewed literature identified on interventions
that jointly addressed health and sustainability, examining
the gray literature is an important next step. In addition,
future systematic reviews could focus on the impacts of
specific intervention types (e.g., economic tools) by limiting
inclusion to study designs that support inferences about
causality (e.g., experimental studies with pre- and posttest
periods and control groups). However, systems-informed
approaches that consider interactions among interventions
are also needed.

The findings of this review may be affected by publication
bias, with articles that show null effects not appearing in
the published literature. As well, the potential for author
bias when interpreting the literature is inherent to scoping
reviews. However, we aimed to maintain objectivity and
transparency in our synthesis and reporting by using a
consistent data extraction strategy for each article and
conducting independent validation of the extraction by a
second reviewer (50).

In conclusion, existing peer-reviewed evidence suggests
interventions to support both healthy and environmentally
sustainable eating patterns within postsecondary contexts are
currently limited and there is a greater emphasis on human
health than on environmental sustainability. Interventions
that aim to modify cues within the food environment
either in isolation or in combination with other strategies
demonstrate the greatest potential in effectively supporting
human health and environmental sustainability. Specifically,



interventions utilizing economic tools, such as price ad-
justments, show potential in improving dietary intake but
are understudied within the literature. Further, interventions
that focused on environmental sustainability primarily fo-
cused on food waste, suggesting an opportunity to integrate
interventions from other domains within the NOURISHING
framework in “whole-of-systems” approaches. Clear oper-
ational definitions and robust and standardized measures
of healthy and environmentally sustainable eating will be
valuable for measuring progress toward global targets for
human and planetary health.
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