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Abstract

Background/Objectives: Promoting healthy and sustainable food choices is critical to
address environmental and public health challenges, prevent health issues and enhance
psychological well-being. Technological tools have shown promising results in supporting
the adoption of many sustainable practices and in improving dysfunctional eating behav-
iors in clinical psychological settings. However, their potential to encourage healthy and
sustainable eating choices in the general population through psychological or behavioral
strategies remains understudied and unsystematically observed. Methods: A systematic
review was conducted following PRISMA guidelines to (1) investigate digital tools and in-
terventions aimed at improving healthy and sustainable eating behaviors, and (2) categorize
the psychological or behavioral strategies they implemented. Four databases (PsycINFO,
PsycArticles, PubMed, ProQuest) were searched combining keywords on sustainable diets
(e.g., “sustainable diet,” “food sustainability”) and technological tools (e.g., “virtual reality,”
“mobile app,” “web app”). Results: N = 16 studies were included. N = 7 (44%) used mobile
app-based tools, n = 6 (38%) were virtual reality, n = 2 (12%) were web platforms, and
n = 1 (6%) was an instant-messaging system. Digital tools and interventions were useful
in promoting healthy and sustainable eating behaviors by implementing psychological or
behavioral strategies like awareness (n = 10, 63%), decision-making (n = 6, 38%), emotion
regulation (n = 3, 19%), nudging (n = 5, 31%), self-efficacy (n = 5, 31%) and self-monitoring
(n = 4, 25%). Only a few studies included follow-ups (n = 5, 31%). Conclusions: Findings
suggest that digital technologies have the potential to improve healthy and sustainable
eating behaviors in the general population. However, given heterogeneity and method-
ological issues of studies, more longitudinal and rigorous research is needed to confirm the
effectiveness and long-term benefits of different technological tools.

Keywords: healthy eating; sustainable eating; digital interventions; food sustainability;
psychological interventions

1. Introduction
The increasing need to address global environmental and health challenges has made

it essential to explore innovative strategies for promoting healthy and sustainable eating.
Indeed, food systems play a central role in both public health and environmental

sustainability. More specifically, dietary patterns characterized by high consumption of
animal-based and ultra-processed foods have been associated with an increased risk of
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chronic diseases, including cardiovascular diseases and metabolic disorders [1,2], as well
as with higher greenhouse gas emissions, land use, and water consumption [3]. Moreover,
a growing body of scientific evidence also suggests that poor diet quality in children and
adolescents is associated with deteriorating mental health [4], and that a balanced diet can
reduce the risk of developing psychological disorders such as anxiety and depression [5].
Conversely, a bidirectional relationship emerged between mental health and diet: mental
disorders, particularly eating disorders, can lead to dysfunctional and environmentally
damaging eating behaviors [6], which in turn can negatively impact both physical and
psychological well-being [7].

The One Health approach, defined by the World Health Organization, is a novel
paradigm stating that the health of humans, animals, and ecosystems are closely inter-
linked and interdependent [1], and essential for transitioning towards more sustainable
food systems [8]. This paradigm supports the ways that dietary patterns impact not only pub-
lic and individual health but also the environment and the welfare of animals in the context
of food systems. According to recent modeling studies, dietary changes toward plant-based
and flexitarian (that is, having a primarily vegetarian diet but occasionally eating meat or fish)
patterns can have a positive impact on human health outcomes by 25%, reduce greenhouse
gas emissions by up to 55%, and reduce animal welfare loss by 52–97% depending on the
dietary pattern [9]. A strong justification for the adoption and promotion of sustainable diets
as part of an integrated health strategy is provided by this systems-level framing, which aids
in bringing environmental sustainability and public health objectives together.

This body of empirical and theoretical evidence highlights how the promotion of sus-
tainable eating habits could improve both the environmental impact of the food system
and an individual’s physical and mental health [10], and therefore it needs an integrated
perspective. However, the promotion of sustainable eating should not overlook the fact
that not all sustainability-oriented dietary practices are inherently health-promoting if they
are highly restrictive or nutritionally unbalanced [11–14]. Indeed, international guidelines
such as those proposed by the Food and Agriculture Organization (FAO) [15] emphasize
that healthy and sustainable diets should simultaneously ensure nutritional adequacy, low
environmental impact, and positive health outcomes. Since these dimensions are not always
jointly operationalized in empirical research, studies often focus on isolated aspects of healthy
and sustainable eating (e.g., considering only meat reduction or food waste), leading to
heterogeneity and difficulties in comparing intervention outcomes across studies.

Another issue that has emerged in the literature is that behavioral changes required
to adopt healthy and sustainable eating habits are often hindered by cognitive, social, and
cultural barriers. These include strong beliefs about meat consumption (e.g., perceiving meat
as healthy, necessary, or socially normative) and emotional attachment to traditional dietary
patterns [16–18], a lack of environmental concern [19], a lack of perceived personal relevance
together with attachment to habitual food practices [20], as well as structural and commercial
barriers (e.g., limited availability, convenience, or variety of sustainable food options) [21,22].

In this context, technology could represent a promising tool for overcoming these
barriers by providing innovative tools to inform and engage consumers towards more
healthy and sustainable practices [23]. From smartphone applications to web platforms
and virtual reality (VR), digital technologies have proven effective in positively influencing
sustainable behaviors, increasing awareness, and making sustainability-related information
more accessible [24]. Some of these tools leverage psychological principles to facilitate
behavioral change through mechanisms such as gamification and nudging, guiding users
toward more conscious and sustainable choices [25]. In addition, Design for Sustainable
Behavior (DfSB) is an emerging research area that uses smart devices and persuasive tech-
nologies to change consumer behavior, promoting more sustainable actions [26]. Another
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most frequently employed theory to encourage sustainable behaviors is the Theory of
Planned Behavior (TPB) [27], which suggests that a person’s behavior is influenced by his
or her intentions, which in turn are shaped by attitudes, subjective norms and perceived
behavioral control [28].

In terms of eating behaviors, digital technologies and interactive platforms have
emerged as useful tools in clinical psychology as well, where they have been widely and
successfully used in the treatment and prevention of eating disorders (EDs), supporting
clinical interventions and improving the management of such conditions [29–31], as well
as prevention [32–34].

Despite the body of evidence suggesting that digital technologies can be used to
promote healthy eating habits, for example by reducing dysfunctional eating behaviors
and preventing EDs, their specific impact on the adoption of sustainable and healthy
eating habits has not yet been systematically investigated. Moreover, while previous
studies have examined specific sustainable eating behaviors (e.g., meat reduction or food
waste) [23,35–37], there is still a lack of systematic syntheses on which specific psychological
and behavioral strategies have been implemented across different digital interventions to
promote healthy and sustainable eating. Therefore, this systematic narrative review of the
literature has two complementary aims: (1) to explore and synthesize how emerging digital
technologies can promote sustainable food choices in the general population, in order to
help identify which digital tools have been more frequently used in the literature to improve
healthy and sustainable food choices and their effects; and (2) to explore and systematically
categorize which psychological and behavioral strategies have been implemented by these
technological tools to promote healthy and sustainable eating behaviors.

2. Materials and Methods
2.1. Search Strategy

A systematic narrative literature search was conducted following the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) guidelines [38]. Four electronic
databases were systematically queried: PsycInfo, PsycArticles, PubMed, and ProQuest. The
search strategy combined terms related to sustainable dietary behaviors with terms referring
to digital and immersive technologies. The selection of search terms was guided by the
recognition that the literature currently lacks a standardized and universally accepted set of
terms to define healthy and sustainable eating behaviors. Therefore, a broad and inclusive
set of keywords was employed to capture dietary patterns, environmental sustainability
dimensions, and healthy food-related behaviors (e.g., not unbalanced or overly restrictive).
This approach was adopted to maximize the identification of digital interventions targeting
healthy and sustainable eating behaviors across different conceptualizations.

The Boolean search string used was:
(“sustainable diet” OR “sustainable eating” OR “sustainable food choices” OR “sus-

tainable eating behavior” OR “food sustainability” OR “ethical eating” OR “plant-based
diet” OR “meat reduction” OR “food waste reduction” OR “climate-friendly diet” OR
“ecological footprint of diet” OR “locally sourced food” OR “seasonal eating” OR “fair
trade”) AND (“virtual reality” OR “mobile app” OR “artificial intelligence” OR “aug-
mented reality” OR “web app” OR “AR/VR platforms” OR “AI applications” OR “AR/VR
experiences” OR “machine learning” OR “AR/VR” OR “AI in healthcare”).

Given the relatively recent integration of these technologies in the context of clinical
psychology and sustainable nutrition, no publication date restrictions were applied. Filters
were applied to include only peer-reviewed empirical studies, and to exclude dissertations,
essays, books, book chapters, reviews, commentaries, and conference proceedings.
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Duplicate articles were removed as the first step in the review process. Thereafter, titles
and abstracts were screened by two authors (Author 2 and Author 3). Articles that did not
meet the inclusion criteria and that investigating variables not relevant to the research topic
were excluded. The same two authors then independently assessed the full texts of relevant
studies for the review. In case of disagreement, the full texts were revised and discussed by a
third author (Author 4) until consensus was reached by all authors. Data from the selected
articles were then extracted and summarized by two authors (Author 1 and Author 2). This
systematic narrative review protocol was registered in PROSPERO (ID: CRD420250651036).
The literature search was conducted in March 2025, and the systematic review process was
concluded in August 2025.

2.2. Eligibility Criteria

Inclusion and exclusion criteria were defined according to the PICOS framework (Popu-
lation, Intervention, Comparison, Outcome, Study Design) [39], as detailed in Table 1 below.
Eligible studies were those reporting empirical data on the use of digital or immersive tech-
nologies (e.g., AR/VR, mobile applications, AI-based tools) to promote sustainable dietary
practices. Studies were excluded if they (a) did not involve human participants, (b) did not
describe an implemented methodology, or (c) were purely conceptual or theoretical in nature.

Table 1. Population, intervention, comparison, outcomes and study (PICOS) table for inclusion and
exclusion criteria.

PICOS Inclusion Criteria Exclusion Criteria

Population
Adults, adolescents, children, or mixed populations
Male, female, or mixed gender
Any sample size

Individuals with medical conditions
Absence of participants

Intervention Use of technologies to promote sustainable
dietary behaviors

Use of technologies targeting other
sustainability-related behaviors (e.g., waste
reduction, reuse, recycling, use of public
transport, tree planting, etc.)
Questionnaire validation studies
Proof of concept (POC) studies

Comparison group Studies with or without a control group -

Outcome
Changes in eating behavior
Reduction in the ecological impact of food consumption
Improvements in personal and environmental health

Other outcome variables

Study design

Randomized controlled trials (RCTs)
Longitudinal studies
Retrospective studies
Cross-sectional studies
Any research setting

Reviews
Meta-analyses
Case studies
Commentaries or conference proceedings
Theses
Book chapters
Pilot studies

The initial search yielded 10 records from PsycInfo, 1 from PsycArticles, 12 from
PubMed, and 8 from ProQuest, for a total of n = 29 unique articles after removing n = 2
duplicates. Based on title and abstract review, n = 10 articles were removed.

The remaining n = 20 articles were then retrieved and assessed for eligibility through
full-text examination. This led to the exclusion of n = 2 studies where no digital tool was
used, n = 2 protocol papers without experimental data, and n = 2 about the design and
development digital tools that did not report statistical data about their effects on eating
behaviors. After the addition of n = 2 articles found through manual search, a total of n = 16
articles was included in the review.

The results of the literature search process are summarized in Figure 1.
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Figure 1. Flowchart showing the process of selecting articles for inclusion in the review according to
the PRISMA criteria.

Subsequently, in order to understand which psychological and/or behavioral strate-
gies were implemented by the technological tools used in the studies, these strategies were
identified using an inductive qualitative coding approach. In particular, when explicit
labels identifying strategies were not provided by authors of the selected studies, strategies
were inferred based on how interventions were designed, which processes they appeared
to target and/or the reported outcomes. During the analysis, the identified strategies
were subsequently categorized according to established definitions to ensure conceptual
coherence and consistency across studies. The identification and categorization process was
conducted independently by two authors (Author 1 and Author 2), and any discrepancies
were resolved through discussion until consensus was reached. Strategies emerging from
this process have been summarized in Section 3.4.2.

2.3. Quality and Risk of Bias Assessment

Studies included were then evaluated by two authors (Author 1 and Author 2) using a
customized checklist adapted from the National Institutes of Mental Health’s tools [40],
which allows for an overall assessment of the quality. The methodological quality of the
studies was evaluated on three levels: strong, moderate or weak (criteria and scores for each
item have been provided and summarized in Table S2). In order to establish the quality of
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the study, it was necessary for the reviewers to reach a consensus by comparing the ratings
and identifying any areas of disagreement. Differences in the study quality ratings were
addressed through discussion of each item on the rating checklist (see Table S3).

3. Results
3.1. Characteristics of the Studies

Characteristics and main results of the studies included in the systematic narrative
review are summarized in Supplementary Table S1.

The randomized controlled trial (RCT) represents the most common experimental
design among the selected studies (n = 9/16, 56%) [35,36,41–46], while n = 8 (50%) were
non-controlled studies [37,47–53]. However, 31% (n = 5; n = 4 RCTs [36,42,43,45] and n = 1
non-controlled study [47]) included follow-up (FU) assessments; in four of them (n = 4/5,
80%) the FU ranged from 1 to 4 weeks [36,42,43,45], and in one (n = 1/5, 20%) the FU
spanned 8 to 11 weeks [47].

The sample size across the selected studies varies substantially. The majority (63%,
n = 10/16) included over 100 participants [36,37,41–43,45,46,48–51], with six of these
(n = 5/10, 50%) having more than 200 participants [41–43,46,51]. A smaller portion (19%,
n = 3/16) involved samples between 50 and 100 participants [35,44,52], while the remaining
19% (n = 3/16) included less than 50 participants [47,53,54].

Most studies employed samples of healthy, non-vegetarian adults. Specifically, 63%
(n = 10/16) of the selected studies included only healthy, normal-weight adults [35,37,41,
42,46,47,50,52,53]. Academic contexts were common: 31% of studies (n = 5/16) focused
on university students, with mean ages ranging from 18.9 (SD = 1.1) to 25.03 (SD = 6.4)
years old [36,43,45,51,54]. Only one study (n = 1, 6%) involved middle school students
(M = 14.3 years, SD = 0.6) [44], and one (n = 1, 6%) included people with obesity (ages
19–64, Body Mass Index ≥ 25.0 kg/m2) [48].

Regarding gender, 94% (n = 15/16) of studies included mixed-gender
samples [35–37,41–44,46,48–54], with two studies (13%) including participants identify-
ing as “other” or “non-specified” gender [41,44]. One study (6%) focused exclusively on
adult women [47].

3.2. Assessment Tools

Regarding assessment tools, the majority of studies (69%, n = 11/16) relied on ad hoc
questionnaires or interviews [35,36,41–48,52], although only one (n = 1, 6%) [36] explicitly
referenced the original Theory of Planned Behavior Questionnaire. Some studies incorporated
additional tools, such as Bland–Altman plots and usability interviews (n = 1, 6%) [48], online
food diaries (n = 1, 6%) [36], or semi-structured interviews and observations (n = 1, 6%) [47].
Only 29% (n = 5/16) used standardized psychometric scales [37,50,51,53,54].

3.3. Quality and Risk of Bias Assessment Results

Following the review process, the selected articles were assessed for quality. A to-
tal of 44% (n = 7/16) of studies were rated as strong [36,41,43–46,51], 25% (n = 4/16)
as moderate [35,42,50,52], and 31% (n = 5/17) as weak [37,47,48,53,54] (see Supplementary
Table S3). Weak ratings were most frequently driven by limitations related to FU duration. In
particular, all studies lacked long-term FUs, with either no FU (n = 9, 53%) [35,37,44,46,48,51–54]
or shorter than three months (n = 7, 44%) [36,41–43,45,47,50]. Moreover, methodological is-
sues that decreased quality of the selected studies also included small sample sizes (n = 4,
25%) [47,48,53,54] and risk of bias, specifically selection bias (n = 6, 38%) [35,37,43,47,48,54] and
attrition bias (n = 7, 44%) [41,42,44,48–50,54]. Most studies (n = 9, 56%) also did not control for
confounding variables [36,37,42,47,48,50,51,53,54].
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3.4. Results of the Selected Studies

The results of the studies selected for the current systematic narrative review will be
reported in subsequent sections according to the two aims of the review. In particular,
Section 3.4.1 will present results about the effects of digital technologies on healthy and
sustainable eating behaviors (aim 1), whereas Section 3.4.2 will describe and categorize
psychological and behavioral strategies through which these digital tools aimed to promote
eating behavior change (aim 2).

3.4.1. Statistical Results by Type of Technology

The first aim of this systematic narrative review was to evaluate the effects of technol-
ogy in promoting healthy and sustainable eating behaviors. The selected studies show high
heterogeneity in the types of technology employed. Specifically, 38% (n = 6/16) used vir-
tual reality (VR) interventions [35,43–45,52,54], while 44% (n = 7/16) implemented mobile
app-based tools [37,41,42,46–50]. Among the remaining studies, two focused on web-based
platforms (n = 2, 12%) [51,53], and one used WhatsApp messaging (n = 1, 6%) [36].

Virtual Reality

Virtual reality (VR) was used in 38% of studies (n = 6/16). Results of VR-based inter-
ventions were promising in increasing healthy and sustainable food choices (F(4, 241) = 1680,
p < 0.001, r2 = 0.20 [43]), reducing dietary footprint (d = 0.4, p = 0.034 [45]), and increasing
awareness of the consequences of food choices (p < 0.001 [45]; p = 0.028 [44]). One study [54]
also simulated a VR restaurant and found that VR messages (i.e., warning message of an
animal hurting from plastic exposure) had a significant influence on the choice of more sustain-
able meals (p = 0.04), but not on packaging selection. The study also found higher sustainable
behavior scores in participants selecting vegetarian meals (M = 6.4) over meat/fish (M = 5.7).

VR also increased presence (p = 0.039), empathy (p < 0.001), and intentions to reduce
meat consumption (p = 0.022) in one study where participants were exposed to a VR
documentary on slaughterhouse scandals [35], while another [52] demonstrated that red
tables (vs. green) in a VR environment reduced meat selection (p = 0.0038, d = 0.34).

Mobile Apps

Mobile apps (n = 7/16; 44%) were useful in disrupting old habits and promoting
mindful food choices [37,41,42,46–48,50]. One study by Carfora & Catellani (2023) [42]
found that, when using a mobile app that sent notifications to participants, combining in-
formative messages with dynamic norms (i.e., social norms communicated by emphasizing
that an increasing number of people are adopting a given behavior over time) reduced meat
and increased legume consumption (p < 0.05). Another study by Carfora et al. (2024) [41]
showed that regulatory fit in persuasive messages (i.e., alignment between message framing
and individuals’ motivational orientation that increases persuasiveness) boosted attitude
(F = 6.53, p = 0.011), desire (F = 7.36, p = 0.007), intention (F = 4.64, p = 0.032), and actual
downloads (χ2 = 5.21, p = 0.022) of a mobile app that promotes sustainable eating.

The authors of [46] also demonstrated that eco-ranking systems in a mobile app
(i.e., showing participants the ecological score associated with food products that could be
found in a supermarket) promoted sustainable eating choices (p < 0.001).

Regarding qualitative studies, four app-based studies lacked clear statistical outcomes,
as their data were more qualitative and descriptive, and so less robust in terms of measuring
the real effects of the instruments [37,47,48,50]. Specifically, Flaherty et al. (2020) [47] found
that participants reported that their mobile app (which allowed individuals to set their
goals and provided a daily menu and weekly shopping lists with healthier food choices)
facilitated the breaking of existing habits and promoted a more conscious and reflective
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approach to the decision to purchase food. Similarly, De Croon et al. (2025) [50] found that
their food recommender app produced healthier and more sustainable dietary changes in
participants, including higher consumption of vegetables and fruits compared to carbohy-
drates, reduced consumption of snacks and sweets, decreased reliance on dairy products,
and increased contribution of vegetables in total protein for some participants. Another
mobile app [48] was evaluated by women with obesity as easy, simple, attractive, and infor-
mative in monitoring calories, dietary composition and providing nutritional information,
thus helping healthier and more sustainable food choices. Finally, Haas et al. (2022) [37]
instead showed that their mobile app impacted 73% of participants to become more aware
of their food waste.

Web-Based Platforms

Two studies (n = 2/16; 12%) employed web-based interventions. “The Green Hub” [53]
(a modular program consisting of a variety of activities posted on their web-platform,
including informative posts, quizzes, and cooking videos) demonstrated positive effects on
healthy and sustainable dietary behavior (i.e., consumption of red meat from 40% to 26%,
fast food from 20% to 0%, food waste from 7% to 0%, consumption of vegetable proteins
from 86.7% to 100%, and purchase of 0 km food from 73.4% to 100% and seasonal food
from 83.3% to 100%). However, findings are limited by the absence of a control group, a
small sample size, and the lack of statistical analyses measuring significance of changes.

In contrast, the similar but older web-based platform “The Green Eating Project” [51]
yielded more methodologically robust results, with significant improvements in both
sustainable eating behaviors (p < 0.001, η2 = 0.03) and knowledge about food sustainability
(p < 0.001, η2 = 0.11) compared to controls not using the platform.

Instant Messaging Systems (WhatsApp)

The study employing instant messaging systems (i.e., WhatsApp) [36] demonstrated
significant effects in promoting more healthy and sustainable dietary behaviors through
daily messages that reminded the participants to reduce their meat consumption for 1 week.
Participants exposed to the intervention reduced their consumption of processed meat
(M = 1.74 servings/week) compared to the control group (M = 3.29 servings/week; p < 0.001)
and showed a significant increase in their intention to reduce processed meat intake (p < 0.008).

3.4.2. Psychological Factors and Behavioral Strategies Implemented Through Technology
to Improve Healthy and Sustainable Eating Behaviors

The second aim of this systematic narrative review was to explore and systematically
categorize which psychological and behavioral strategies have been implemented by the
found digital tools to promote healthy and sustainable eating behaviors.

In the articles included in the review, n = 13/16 (81%) studies explicitly stated which psycho-
logical or behavioral strategies were implemented in the digital tools [36,37,41,43–48,50,52–54].
Of these, while in n = 3 studies [41,43,50] some psychological and behavioral strategies were
explicitly stated by the original authors, a detailed full-text analysis led the authors of the
present systematic narrative review to infer that additional strategies were also implemented
within the design and functioning of the digital tools, even without them being explicitly stated.
In n = 3 studies (19%), instead, strategies had to be fully inferred by the authors through the
coding process described above [35,42,51].

This whole process led to the categorization of six main psychological or behavioral
strategies used by the digital tools in the studies to increase healthy and sustainable
eating behaviors:
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• Awareness was identified for interventions aimed at increasing individuals’ knowl-
edge, understanding, or perception of the health and/or environmental consequences
of food-related behaviors (63%, n = 10/16).

• Decision-making was identified for interventions designed to support deliberation,
comparison of options, or evaluation of consequences at the moment of food choice,
thereby facilitating more informed and reflective decisions (38%, n = 6/16).

• Nudging was identified for interventions that modified the choice architecture to
guide behavior in a predictable way without restricting options, for example through
prompts, defaults, or subtle environmental cues (31%, n = 5/16).

• Self-efficacy was identified for interventions aiming to enhance individuals’ confidence
in their ability to perform and maintain healthy and sustainable eating behaviors
(31%, n = 5/16).

• Self-monitoring was identified for interventions that allowed individuals to track,
record, or receive feedback on their eating behaviors, thereby supporting self-
regulation and awareness of progress over time (25%, n = 4/16).

• Emotion regulation was identified for interventions aiming to influence emotional
processes related to food choices, such as anticipated emotions (e.g., anticipated
regret), emotional engagement, or affective responses that motivate behavior change
(19%, n = 3/16).

Awareness

Awareness emerged as the most frequently used psychological strategy to improve
healthy and sustainable eating behaviors, featured in 63% (n = 10/16) of the digital
tools [35,37,42,44,45,50,51,53,54].

The qualitative study by Haas et al. (2022) [37] implemented a mobile app targeting
food waste reduction using awareness about the topic. Following the use of the app, 73%
of participants reported an increase in awareness measured via an ad hoc questionnaire.
As mentioned above (Mobile Apps Section), participants also stated that, by increasing
their awareness on the topic, the app also led to the reduction of food waste. Other
previously described studies using mobile apps (Mobile Apps Section) in which awareness
was implemented successfully managed to increase the consumption of legumes over
meat [42], to encourage healthier dietary changes (e.g., increased intake from vegetables
and fruits compared to carbohydrates in the studies by De Croon et al., 2025 [50]), and to
influence consumers’ choice of more sustainable food options [46].

Several studies using VR mentioned in Virtual Reality Section used immersive en-
vironments to increase awareness by enhancing the visual impact of food choices and,
therefore, increase healthy and sustainable eating behaviors. These studies showed that
VR-based interventions using awareness strategies managed to reduce individuals’ foot-
prints (d = 0.4, p = 0.034) [45] and reduce meat consumption (p = 0.022 [35]). Another VR
study [54] found that infographics about ocean pollution led to more sustainable food and
packaging choices (p = 0.04).

Finally, in The Green Hub study and The Green Eat Project (described in Web-Based
Platforms Section), informative web-based content was also directed at increasing awareness
on sustainable diets through interactive tools or personalized feedback. These studies reported
both an increase in green eating knowledge (F(1, 407df) = 51.15, p <.001, η2 = 0.11) compared
to controls who did not use the platform and healthy and sustainable eating behaviors.

Decision-Making

Decision-making was targeted in 38% (n = 6/16) of the selected studies [41,43,46,47,50,51].
More specifically, studies found digital tools could facilitate more informed and reflective
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decisions towards healthier and more sustainable food choices by supporting deliberation,
comparison of options, or evaluation of consequences at the moment of food choice.

Starting from VR-based intervention, the study by Meijers et al. (2022) described above
(Virtual Reality Section) [43] used informative messages about ingredients and the environ-
mental impact of foods present in a VR environment to increase sustainable food choices
(F(4, 241) = 16.80 p < 0.001, r2 = 0.20 compared to controls).

Decision-making was also facilitated in the aforementioned mobile apps through
motivational messages that activated regulatory fit [41], and through personalized app
feedback [50] in a qualitative study with high drop-out rates (30%). Another qualitative
study on a mobile app [47] managed to break existing habits and promote more conscious
and reflective decisions in participants when purchasing food. Similarly, a quantitative
mobile app study [46] showed that a simplified eco-score improved sustainable purchase
decisions (p < 0.001), with eco-score credibility identified as a strong driver of perceived
value (i.e., users’ subjective evaluation of the usefulness and relevance of the digital tool;
b = 0.31, p < 0.001).

Ultimately, The Green Eating Project [51] (Web-Based Platforms Section) found that
participants using the web-platform were significantly more encouraged to reflect on and
make more informed and deliberate decisions about food compared to controls (p < 0.001).

Nudging

Nudging was used as a psychological strategy in different ways across 31% (n = 5/16)
of the selected studies [37,43,45,52,54].

N = 4 (25%) studies applied nudging in VR environments [43,45,52,54]. One study
using VR (Virtual Reality Section [43]) applied impactful messages at the point of purchase
in a virtual supermarket to steer participants toward eco-friendly choices with an increase
in this variable compared to controls (p < 0.001). Visual contrast (e.g., red tables reducing
red meat selection, p = 0.038) was instead applied in another VR study [52] to influence food
choices in virtual environments. Another VR-based intervention [45] employed normative
feedback (i.e., information on how their behavior compared to that of others) to motivate
behavior change. Finally, VR images of the consequences of plastic on animals managed to
impact choice of meal (p = 0.04) but not meal packaging selection [54].

Gamified nudges were also used in a mobile app to award points (“kudos”) for
engaging in sustainable actions (including healthy and sustainable food choices). The app
managed to reduce food waste in this qualitative study [37].

Self-Efficacy

Self-efficacy was addressed in 31% (n = 5/16) of the included studies [43–45,51,53],
often as an outcome measure to assess participants’ confidence in engaging in healthy and
sustainable eating behaviors.

This strategy was implemented in n = 3 (19%) VR studies (Virtual Reality Section). One
study [43] provided messages to stimulate personal response efficacy beliefs (i.e., the belief
that one is able to contribute to the solution of a problem), which predicted an increase
in sustainable food choices (β = 0.30, p = 0.002). Personal response efficacy beliefs also
maintained behavior change at FU (1–2 weeks). Plechatá et al. (2022) using VR also found
that self-efficacy increased, showing the impact of food choices on a simulated environment
significantly predicted intentions to increase healthy and sustainable eating behaviors
(b = 0.35, 95% CI [0.13, 0.58], p = 0.003 [44]). The authors [45] also found by using the same
VR software that normative feedback increasing self-efficacy reduced dietary footprint
more than the control condition (d = 0.4), with effects persisting at FU (1 week).
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N = 2 studies (13%), instead, implemented this strategy on web platforms (Web-Based
Platforms Section) [51,53]. More specifically, participants of the qualitative study about “The
Green Hub” [53] reported increased self-efficacy in replacing meat with plant-based proteins.
“The Green Eating Project” [51], instead, found significant improvements in self-efficacy
when adopting healthy and sustainable food choices at school (η2 = 0.03; p < 0.001), but not
at home (η2 = 0.006).

Self-Monitoring

Self-monitoring was implemented in 25% (n = 3/16) of the studies [36,42,47], specifi-
cally on mobile apps (Web-Based Platforms Section) or instant messaging (Instant Messag-
ing Systems (WhatsApp) Section).

In the qualitative study by Flaherty et al. (2020) [47] mentioned above (Mobile Apps
Section), participants using the mobile app identified personal monitoring as one of the
most effective techniques for behavior change. Similarly, another study [42] used in-app
reminders to monitor participant’s weekly consumption of meat and legumes, which had
promising effects on meat reduction, as mentioned in previous sections.

One study used WhatsApp messages [36] to encourage participants to fill in an
online dietary diary to monitor their nutritional habits, which promoted motivation
(e.g., intentions to eat ≤1 servings of processed meat in the following week, p < 0.008)
and reduced meat consumption (p < 0.001) compared to controls.

Emotion Regulation

Emotion regulation was employed in 19% (n = 3/16) of the studies [36,41,48] to
promote healthy and sustainable eating behaviors.

Two studies (n = 2, 13%) used mobile apps to influence emotional process and promote
healthy and sustainable eating behaviors. Carfora et al. (2024) [41] (see Mobile Apps Section)
reported that tailoring messages to users’ motivational focus and emotions (e.g., pride,
guilt) significantly improved attitudes toward the app (F(1, 393) = 6.53, p = 0.011), desire
(F = 7.36, p = 0.007), and intention (F = 4.64, p = 0.032) to use it to improve their eating
habits. Weber (2021) [46] demonstrated that eco-score rankings increased sustainable food
choices (p < 0.001) by reducing decision uncertainty and fostering positive emotional states
(e.g., confidence, assurance) during food selection, which functioned as an indirect form of
emotion regulation.

Another intervention [36] employed anticipated regret, a TPB-based strategy, to reduce
red meat consumption by encouraging participants to reflect on future emotional conse-
quences through WhatsApp messages. Using this strategy, participants were motivated
to reduce their weekly meat intake, with the intervention group consuming significantly
fewer portions than controls (1.74 vs. 3.29, p < 0.001).

4. Discussion
This systematic narrative review examines how digital technologies can support the

promotion of healthy and sustainable eating behaviors in the general population, with a
particular focus on categorizing the different psychological factors and behavioral strate-
gies implemented in the available digital interventions to promote these food choices. A
total of 16 studies were included, focusing on technological interventions designed to foster
food choices that benefit both individual health and environmental sustainability. A major
challenge in synthesizing the literature was the lack of a consistent set of term associated
with “sustainable diets”, despite existing guidelines such as those from the FAO [15], which
highlight the importance of nutritional adequacy alongside ecological responsibility. Many
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studies focused on isolated aspects, such as reducing meat consumption [55] or limiting food
waste [56], without addressing the multidimensional nature of healthy and sustainable eating.

Due to the novelty of the field, broad inclusion criteria were adopted, allowing for
heterogeneity in study design, sample size, and setting. Although heterogeneity led to the
impossibility to perform a quantitative synthesis of results (e.g., through a meta-analytic
approach), the selected studies provided promising results on the role of various digital
tools implementing diverse psychological and behavioral strategies to increase healthy and
sustainable dietary practices.

Regarding methodologies, the majority of the studies included in this review adopted
an RCT design [35,36,41–46], which remains relatively underused in the broader literature
on digital interventions for other sustainability-related behaviors [57,58]. A smaller but still
relevant proportion of the selected articles were non-controlled studies [37,47–53], limiting
the possibility of attributing observed effects specifically to the digital intervention and
reducing causal inference regarding intervention effects. Although RCTs allow for greater
control and reduced bias, only a few studies included FUs, posing a limitation regarding
the durability of behavior change. This absence may reflect the recent emergence of this
research field, with most studies published in the last four years. Furthermore, even when
FUs were conducted (e.g., 8–11 weeks [47]), short duration of FUs and small sample sizes
remained a critical issue. Compared to systemic, community-based interventions that
promote deeper cultural shifts [59], digital interventions promoting healthy and sustainable
eating habits tend to focus on short-term, individual-level behavioral prompts [60,61],
raising questions about their long-term transformative potential.

The first aim of the systematic narrative review was to evaluate the effects of digital
tools in promoting healthy and sustainable eating behaviors. The interventions with mo-
bile apps and VR, which represented the most employed platforms, consistently showed
positive impacts on targeted behaviors, such as reductions in red and processed meat
consumption [36,42,52,53], increased selection of plant-based options [42,45,54], and im-
provements in food-related awareness [37,44,45,51,53] and decision-making [43,46,50].

It is important to highlight that other technologies, such as web-based platforms and
instant messaging systems, also offered some promising findings but remain underused
in this field to date. For instance, web-based interventions [51,53] and a WhatsApp-based
intervention [36] successfully encouraged healthier eating behaviors. However, despite the
encouraging nature of these findings, more rigorous, large-scale studies and RCTs with
longer FUs are needed to further explore the potential of these underused digital tools in
promoting healthy and sustainable eating behaviors.

The second aim of this systematic narrative review was to explore and systematically
categorize which psychological factors and behavioral strategies have been implemented
by the found digital tools to promote healthy and sustainable eating behaviors.

Awareness emerged as the most consistently targeted psychological factor, present
in the majority of the included studies [35,37,42,44,45,50,51,53,54]. It was typically used
to increase participants’ knowledge of sustainable food practices and environmental im-
pact. In several studies, awareness was enhanced through educational content [42,51,53],
gamified learning [37], or interactive experiences [44,45]. In some cases, increased aware-
ness was directly linked to more sustainable food choices, as seen in interventions using
infographics [35,54] or personalized feedback [50]. Environmental awareness, indeed,
frequently emerged in the literature as a fundamental strategy to promote sustainable
behaviors, even outside of food choices [58,62,63].

Decision-making and emotion regulation were also addressed in some of the selected
studies [36,41,43,46,47,50,51]. Decision-making was often supported through strategies like
eco-scores on food labels [46], informative feedback [43,50,51], motivational messages [41]
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or narrative elements promoting cognitive engagement [47]. Emotion regulation was
mostly operationalized through anticipated emotions (such as regret, pride, or guilt) used
to influence dietary intentions [36,41]. These studies reinforces the body of literature [64,65]
highlighting that emotion regulation strategies can increase participants’ motivation and
willingness to engage in healthy and sustainable food choices, especially when messages
are tailored to the users’ values or identity [46]. However, it is surprising to note that only
two studies (and no VR study) implemented this strategy, which has been successfully used
in other clinical and non-clinical fields for the reduction of dysfunctional eating behaviors
through technology (especially VR [32,66]) or the promotion of other sustainable habits [64].

Self-monitoring was implemented in few of the selected studies [36,42,47], and ex-
clusively through mobile apps and instant messaging. In these studies, participants were
encouraged to track their eating habits, set personal goals, or receive feedback on their
progress. These functions were integrated into broader persuasive systems, often supported
by reminders or motivational prompts. Self-efficacy and response efficacy were targeted
particularly through immersive environments and feedback in VR studies [43–45,51,53]
and informative content on web platforms [51,53]. These studies showed that when users
could visualize the environmental or health impact of their choices in real-time, their confi-
dence in making sustainable decisions increased accordingly [62,67]. This is in line with
the literature showing that increasing self-efficacy and individuals’ belief that they can
contribute to change can encourage them toward pro-environmental behaviors [62,67].

The findings of this review are consistent with previous research demonstrating that
digital technologies, particularly mobile apps and immersive environments such as VR,
can positively influence eating behaviors when they incorporate psychological strategies
such as emotional engagement, real-time feedback, and guided decision-making [30,32,34].
Moreover, the incorporation of Design for Sustainable Behavior (DfSB) principles [26]
within mobile applications and digital interfaces reflects a growing design philosophy
in which feedback mechanisms, visual cues, and interface structure are intentionally de-
veloped to guide users toward more ecologically sound behavior. These principles align
with evidence from ecological and environmental psychology showing that seemingly
small design adjustments (e.g., food labeling systems or color-based nudges) can influence
consumer choices at both cognitive and emotional levels [23,46,52].

Limitations and Future Research Directions

The promising results of the current systematic narrative review must be interpreted
in light of several methodological limitations. First of all, the psychological and behavioral
strategies were not always explicitly reported in the included studies, and in several cases
they had to be inferred by the authors during the review process, which may introduce a
degree of subjectivity in their categorization and the way results of the systematic review
were summarized. Similarly, a further limitation concerns the selection of search keywords,
which may not have captured all relevant studies due to the lack of a standardized list
of terms for healthy and sustainable eating behaviors in the literature. Future research
should therefore aim to adopt more theory-driven and explicitly articulated intervention
frameworks, as well as greater transparency in reporting the psychological and behavioral
strategies implemented in digital tools, to reduce ambiguity and facilitate more consistent
synthesis across studies.

Moreover, methodological issues emerged also in relation to the selected studies,
which rarely achieved a strong quality score. Indeed, a substantial proportion of studies
relied on small samples or short-term designs with no or very short FUs. However, some
differences emerged across technologies: mobile app-based interventions more frequently
included larger samples and FUs compared to studies employing VR. Future research
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should therefore prioritize study designs that combine the scalability of mobile app-based
interventions with more rigorous methodological features and longer FU (e.g., longer
than 3 months) and to also extending these standards to VR studies to better assess their
long-term effects and real-world applicability.

Finally, a further limitation of this review is the inability to conduct a quantitative
synthesis through meta-analytic methods, due to the substantial heterogeneity of the in-
cluded studies in terms of digital technologies, targeted behaviors, outcome measures
(which in several cases were not standardized questionnaires, but rather ad hoc or qual-
itative instruments), and study designs. Future studies should therefore aim to adopt
more standardized outcome measures and harmonized study designs, which would en-
able quantitative syntheses and meta-analytic comparisons across digital technologies and
strategies. As meta-analytic approaches represent the most robust method for estimating
overall intervention effectiveness, the absence of a meta-analysis in the present review
limits the possibility of drawing definitive conclusions regarding the magnitude of effects
and of comparing the effectiveness of different technologies or strategies.

5. Conclusions
This systematic narrative review tried to summarize the growing, but still preliminary

findings in the literature showing the potential benefits of using digital technologies, par-
ticularly mobile applications and VR, in promoting healthier and more sustainable eating
behaviors in the general population. Although characterized by several methodological
limitations, the presented studies also suggest that integrating psychological strategies into
these digital tools, such as awareness, emotion regulation, decision-making, and self-efficacy,
could promote eating behavior change towards healthier and more sustainable choices. Theo-
retically, this can reinforce the centrality of cognitive-affective factors in shaping sustainable
consumption [23,27] and encourages the integration of design-based frameworks such as
Design for Sustainable Behavior [26] within psychological intervention models.

From a clinical and psychoeducational perspective, results from the current system-
atic narrative review suggest that digital tools could be used complementarily with more
traditional health promotion programs by offering scalable, engaging, and user-centered
pathways to behavior change. This aligns with previous findings on the use of technology-
enhanced interventions in both educational [33,34] and clinical contexts [30,32]. However,
additional interdisciplinary collaboration among psychologists, designers, and sustainabil-
ity experts is essential to develop digital interventions that are both clinically effective and
environmentally meaningful. Moreover, longitudinal and real-world studies are needed
to evaluate the sustained impact of these tools on both individual behavior and broader
systems of food consumption.
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