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Strengths and limitations of this study

 ► The proposed scoping review will map the existing 
research on food environments and digital technol-
ogy, contributing to the theoretical development of 
the concept of digital food environment and its po-
tential consequences for nutrition and health.

 ► By focusing on the breadth of the research land-
scape over depth, it will allow for the description of 
research trends and main themes investigated in the 
literature, and the identification of research gaps for 
future investigation.

 ► Although comprehensive, the study design for this 
proposed scoping review has limitations regarding 
the number of databases, the language and search 
terms used, and may under- represent research from 
low- income and middle- income countries.

 ► By focusing on food environments, the study may 
not capture the whole extent of research being con-
ducted on the linkages between food, nutrition and 
digital technology.

AbStrACt
Introduction Food environments are the interface through 
which people interact with the broader food system. They 
are a key determinant of healthy and sustainable diets. 
The widespread use of digital technology in late modernity 
and the shift towards a digital society have posed new 
challenges for nutrition and health, with a concomitant 
surge in research on social media, digital health promotion 
interventions, and more recently, increasing interest in 
digital food marketing. While the literature is abundant 
on studies linking food, nutrition and digital technology, 
the effort to conceptualise and describe the digital 
food environment is new. This scoping review aims to 
support the development of a definition of the digital food 
environment and characterise it, along with key thematic 
research trends on this topic and potential consequences 
for nutrition and health.
Methods and analysis The planned scoping review 
will be supported by the methodological framework 
proposed by Arksey and O’Malley and further developed 
by Levac et al. Development and reporting will follow the 
Preferred Reporting Items for Systematic Reviews and 
MetaAnalyses—Extension for Scoping Reviews (PRISMA- 
ScR) checklist and guidelines. The development of the 
search strategy was guided by the food environment 
conceptual framework developed by Turner et al. Four 
databases will be searched: MEDLINE, EMBASE, Scopus 
and Web of Science. Citation searching will be applied to 
identify additional studies, through checking of reference 
lists of primary studies and reviews. Studies in English, 
published from the year 2000 onwards, will be included. 
No geographical or population limits will be applied. Data 
will be extracted and analysed using a standardised 
charting tool.
Ethics and dissemination No ethical approval is 
required for this study. The results will be submitted to 
an international peer- reviewed journal and scientific 
conferences. They will be disseminated through digital 
science communication platforms, including academic 
social media, to amplify its reach and usefulness.

IntroduCtIon
Food environments have been defined in 
several ways,1–4 more recently and concisely as 
the interface through which people interact 
with the broader food system.5 The role of food 
environments in the current multiple burden 
of malnutrition (undernutrition, overweight, 
obesity and micronutrient deficiencies) and 

diet- related non- communicable diseases is 
widely recognised.6 They are a key determi-
nant of healthy and sustainable diets.

The number of published research arti-
cles assessing the food environment has 
increased considerably in the past decade.7 
A number of systematic reviews on food envi-
ronments and the link with nutrition and 
health outcomes have been conducted.8–11 
Some systematic reviews focus on particular 
aspects of the food environment, such as 
food marketing,12 rather than on the food 
environment as a whole. While research gaps 
and challenges still exist in food environment 
research, for example, challenges on stan-
dardised measurement tools and methods, 
an important topic has recently emerged, 
related to the role of digital technology for 
nutrition and health.

Digital technology contributes to framing 
the social world and thus influencing how 
people understand and experience it. At 
the same time, people individually and 
collectively create the digital world through 
complex multidirectional processes. This is 
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Table 1 Scoping review questions

Aspect Research questions

Descriptive What is the volume of studies published by year?

What is the geographical scope of the publications?

Methods What type of theoretical approaches and research methods are used?

What types of studies are published?

What population groups are being studied?

Nutrition and health What themes are being studied?

What dimensions* of food environments are being studied?

To what extent are studies measuring outcomes in nutrition and health?

What are the outcomes in health and nutrition reported to date, if any?

Are there other outcomes being reported (eg, societal, economic)?

*Availability, prices, vendor and product properties, marketing, accessibility, affordability, convenience and desirability. The dimensions are 
defined by the conceptual framework applied in the study.

Table 2 Inclusion and exclusion criteria for the scoping review

Inclusion criteria Exclusion criteria

 ► Peer- reviewed articles, including original research and 
review articles

 ► Commentaries and opinion pieces published in peer- 
reviewed journals

 ► Conference proceedings, dissertations/theses and 
abstracts published in peer- reviewed journals

 ► Protocols
 ► Indexed in MEDLINE, EMBASE, Scopus or Web of Science
 ► Published from year 2000 onwards
 ► Language: English

 ► Books and book chapters
 ► Book reviews
 ► Grey literature
 ► Website and newspaper articles
 ► Social media content
 ► Studies using digital research methods but not about digital 
technology and nutritional health/food environments

 ► Studies on digital public health, including interventions, but 
not related to the one of the eight dimensions of the food 
environment

particularly relevant given the growth and popularisation 
of social media in recent years, which relies on this indi-
vidual–technology dynamic interaction, and has provided 
millions with the opportunity to create content on food 
and nutrition and share it online.13

Social media has been the topic of several health- related 
systematic reviews to date. In fact, health represents a 
major share of research within the broader field of social 
media research.14 A systematic review and meta- analysis of 
randomised controlled trials by Williams et al15 explored 
the use of social media to promote physical activity and 
healthy diets for the general population. Maher et al16 
conducted a systematic review to evaluate the effectiveness 
of online social networks on behaviour change interven-
tions targeting a range of modifiable health behaviours 
such as tobacco use, alcohol consumption, dietary intake 
and physical activity. A systematic review by Willis et al17 
explored the use of social networks as a primary inter-
vention platform by evaluating the effectiveness of weight 
management interventions delivered through such 
platforms. Klassen et al18 conducted a mixed- methods 
systematic review to investigate the use of social media for 
nutrition outcomes among youth.

Another issue where digital technology has been 
particularly noticeable is food marketing. Whereas most 
research on food marketing still focuses on traditional 
broadcast media, there has been some momentum 
towards researching digital food marketing in recent 
years. This includes a systematic review on digital 
marketing and youth attitudes and behaviour related to 
unhealthy commodities (food, alcohol and tobacco) by 
Buchanan et al19 and reports by the WHO.20 21

In summary, these reviews and reports, along with 
individual studies, have identified the potential of 
digital technology for health promotion interventions, 
through dietary and physical activity mobile apps for self- 
monitoring, among others.22 At the same time, the existing 
literature also indicates the potential harm offered by 
the digital world to nutritional health, for example, via 
increased consumption of unhealthy snacks due to influ-
encer digital food marketing,23 or the increase in partic-
ular social behaviours online linked to rising body image 
and eating disorders.24

In the context of the widespread use of such technolo-
gies in late modernity and the consequent shift towards 
a digital society, it has been suggested that the sum of 
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Table 3 Search strategy for Medline

# Search syntax

Digital Technology

1 internet/

2 exp Webcasts/

3 exp Web Browser/

4 exp Video Games/

5 exp Virtual Reality/

6 exp Social Media/

7 exp Smartphone/

8 exp Online Social Networking/

9 exp Mobile Applications/

10 exp Electronic Mail/

11 exp Data Visualization/

12 exp “Cell Phone Use”/

13 exp Cell Phone/

14 exp Blogging/

15 exp Attitude to Computers/

16 (blog* or microblog*).ab,kw,ti.

17 (cyber* or virtual or digital*).ab,kw,ti.

18 ((digital or new) adj media).ab,kw,ti.

19 “information technolog*".ab,kw,ti.

20 (smartphone* or mobile* or touchscreen* or wearable*).
ab,kw,ti.

21 (social adj (media or network*)).ab,kw,ti.

22 (web- based or online or on- line).ab,kw,ti.

23 (website* or web site* or webpage* or web page*).
ab,kw,ti.

24 (Facebook or Instagram* or Twitter or tweet* or 
Snapchat or YouTube or Reddit or WhatsApp or TikTok 
or Tumblr or Pinterest or LinkedIn).ab,kw,ti.

25 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 
or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 
22 or 23 or 24

Food Environments

26 ((food or nutrition* or eating or obesogenic) adj 
environment*).ab,kw,ti.

27 (food adj (desert* or swamp*)).ab,kw,ti.

28 (food adj1 (accept* or access* or acqui* or ad or ads or 
advertis* or aesthetic* or afford* or attitude* or availab* 
or brand* or choice* or composition or consumption or 
convenience or cost* or cultur* or desir* or knowledge* 
or label* or marketing or outlet* or packag* or 
perception* or practice* or preference* or prepar* or 
price* or pricing* or process* or promot* or provision* 
or purchas* or quality or retail or sale* or selection or 
service* or shop* or sponsorship* or stall* or store* or 
tast* or vendor*)).ab,kw,ti.

29 (food porn or foodporn or gastroporn).ab,kw,ti.

30 “foodscape*".ab,kw,ti.

Continued

# Search syntax

31 (cafe* or canteen* or restaurant* or supermarket* 
or takeaway* or take- away or vending machine* or 
kiosk*).ab,kw,ti.

32 (grocery adj (shop* or store*)).ab,kw,ti.

33 26 or 27 or 28 or 29 or 30 or 31 or 32

34 25 and 33

35 limit 34 to english language

36 limit 35 to yr=“2000- Current”

Table 3 Continued

digital influences on health and nutrition goes beyond 
social media, digital health promotion interventions and 
digital food marketing, to include a broad range of digital 
actors and activities that are creating a new layer to food 
environments, the digital food environment.13 While the 
literature is abundant on studies linking food, nutrition 
and digital technology, an attempt to conceptualise the 
digital food environment is new. This proposed scoping 
review intends to contribute to that process, as the first 
stage in a larger ongoing research project.25

The aim of this planned scoping review is therefore to 
map and collate the published academic literature on the 
digital food environment. The findings will be used to 
support the development of a definition and conceptual 
framework of the digital food environment, characterise 
its components and identify potential consequences for 
diets and nutritional health.

Specific objectives are as follows:
 ► Develop a descriptive overview of existing academic 

literature to uncover research trends on aspects 
related to the digital food environment.

 ► Provide elements to help characterise the digital food 
environment and develop this concept.

 ► Contribute to the development of a conceptual frame-
work for digital food environments.

 ► Make recommendations and identify research gaps.

MEthodS And AnAlySIS
Scoping reviews allow for the exploration of broad 
research questions. They are useful when a system-
atic mapping of the available evidence is required that 
indicates the scope and coverage of current literature 
(including main concepts, theories and knowledge gaps), 
rather than providing detailed answers to very specific 
questions.26–28 This proposed scoping review will involve 
a mapping of previous studies to determine the status 
of knowledge on the digital food environment. It aims 
to provide an overview of this broad study field, and will 
prioritise breadth over depth,29 not searching for exhaus-
tiveness and completeness, but rather for a comprehen-
sive overview of the available evidence.30 It will identify 
the breadth of research on themes related to the digital 
food environment, focusing on the range of studies that 
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Table 4 Preliminary charting table

Item

Description (including examples of 
categories, which will be expanded as 
themes emerge)

Author(s)

Title

Year of publication

Journal

Country/geographical 
area

By country
By geographical area (continents)
By income category (high- income, 
middle- income and low- income 
countries)
…

Study type Original research
Systematic review
Commentary
Protocol
…

Aims/objectives of the 
study

Describe the stated objective of the 
publication

Study population Women
Men
Children
Adolescents
Elderly
…

Methods RCTs*
Case studies
Social network analysis
…

Themes Digital health and nutrition literacy
Innovation on digital food services (eg, 
online food retail)
Digital social engagement on nutrition
Internet food subcultures
Social media consequences on nutrition
…

Food environment 
dimensions

Food availability
Food prices
Vendor and product properties
Food marketing
Food accessibility
Food affordability
Convenience
Desirability

Health and nutrition 
outcomes

Describe the reported outcomes (for 
intervention studies)

Other outcomes Describe the reported outcomes

Settings Social networking services
Websites
Online communities
Games
…

*RCTs, randomised controlled trials.

are available and the identification of gaps, rather than 
focusing on one specific theme in depth.

The planning of this scoping review has been informed 
by the methodological framework for scoping reviews 
proposed by Arksey and O’Malley31 and further devel-
oped by Levac et al.32 Development and reporting will 

follow the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses—Extension for Scoping 
Reviews (PRISMA- ScR) checklist and guidelines,27 which 
have also been consulted for the development of this 
protocol.

While focusing on breadth over depth may be a limita-
tion of this study, this scoping review may be the gateway 
to future systematic reviews for in- depth exploration of 
particular/specific topics identified through this study. It 
will also inform the next stages in the broader research 
project previously mentioned.25

Conceptual framework
Currently, no definition of the digital food environment 
exists. This proposed scoping review aims to inform the 
development of such a definition and conceptual frame-
work. In order to do so, it will be guided by the food envi-
ronments conceptual framework developed by Turner et 
al,5 adding a digital dimension. While other frameworks 
on food environments exist, this one in particular was 
chosen as it is one of the most recent, and was developed 
based on a comprehensive review of the literature on 
food environments.

According to this framework, a food environment is 
part of the broader food system (from farm to flush) and 
includes two domains: an external domain and a personal 
domain. There are four dimensions to the external 
domain:
1. Food availability.
2. Food prices.
3. Food vendor and product properties (which includes 

issues such as food quality, composition, level of pro-
cessing, packaging, among others).

4. Food marketing and regulation.
In the personal domain, there are four additional 

dimensions:
5. Food accessibility.
6. Food affordability.
7. Convenience (for preparing, cooking and consuming 

food).
8. Desirability (preferences, acceptability, tastes, desires, 

attitudes, culture, knowledge and skills).
These eight dimensions will inform the development 

of the search strategy, as they will guide the choice of 
search terms to find relevant studies on the food envi-
ronment. These will be combined with search terms 
relating to digital technology. For the purpose of this 
scoping review, digital technologies include a broad 
range of electronic tools, systems and devices, such 
as social media and other forms of new media, smart-
phone/mobile applications, digital games, artificial 
intelligence, blockchain, blogs, wearable devices, virtual 
reality, among others.

research questions
The research questions that will guide the scoping review 
are presented in table 1.
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Inclusion and exclusion criteria
This proposed scoping review will include publications 
from year 2000 onwards, to coincide with the spread in 
use of digital technology by the general population and 
the emergence of social media.18 The first social network, 
SixDegrees, was launched in 1997; the first scientific liter-
ature on blogs appeared in 2003, with research on other 
forms of social media emerging after that.33 Other studies 
have chosen similar cut- off dates.18 34 No geographical or 
population restrictions will be applied, given the desired 
breadth of the review. Other criteria for inclusion or 
exclusion are outlined in table 2. These will be refined 
post hoc for relevance, through an iterative process 
to take place once abstracts have been identified and 
screened, as typical of scoping reviews.31 32

Search strategy
The search strategy was developed in consultation with 
a senior librarian. It will cover terms related to two main 
concepts related to the digital food environment: digital 
technology and food environment. As the concept of digital 
food environment is new and under elaboration, having 
no formal definition or consensus on descriptive words, 
terminology used to describe aspects related to it is likely 
to be inconsistent, varied and general. The definition 
of search terms has endeavoured to capture that broad 
scope, and the conceptual framework described above 
has been a useful tool in this regard.

Search terms were defined using an interactive scan-
ning of the literature, as described by Booth,35 aiming to 
increase the likelihood of retrieving material relevant to 
the research questions. Table 3 presents the search terms 
to be used in the scoping review. The search strategy will 
include free text and subject heading terms, which will be 
adapted to each of the databases.

The search will be conducted in the following databases: 
MEDLINE (OVID interface, 1948 onwards) and EMBASE 
(OVID interface, 1974 onwards), two major databases on 
health sciences and life sciences; and Scopus (Elsevier) 
and Web of Science (Clarivate Analytics), two major 
multidisciplinary databases, to cover the non- clinical 
aspects of the relationship between humans, digital tech-
nology and food, including cultural aspects, for example. 
Citation searching will also be applied to identify addi-
tional key studies that may not be indexed in the data-
bases searched.30 By using this technique, reference lists 
of existing primary studies and reviews will be checked to 
ensure the relevant literature appearing in such reviews is 
taken into account in this study.

Study selection
One researcher will carry out the search through elec-
tronic databases and keep a record of searches. The 
software Endnote V.X9 (Clarivate Analytics) will be used 
for database organisation of the results retrieved. Dupli-
cate removal and screening will be conducted using the 
online software Covidence (Veritas Health Innovation). 
Four researchers will be involved in the screening of titles 

and abstracts against the inclusion and exclusion criteria. 
Following a model previously applied in other reviews,36 37 
at a first stage the researchers will independently screen 
a sample of the results to determine the degree of consis-
tency in the individual assessments. Once an acceptable 
degree of consistency has been reached, the remaining 
articles will be screened (title and abstract) by one of the 
researchers. At a second stage of screening (full text), two 
reviewers will work independently. One researcher will 
screen all records, while the work of the second reviewer 
will be divided equally among three researchers. A third 
reviewer may be involved when agreement cannot be 
reached by the two main reviewers.

data extraction and analysis
Data extraction (charting) will be conducted using stan-
dardised tools to be developed for this scoping review. A 
preliminary charting table with indicators to be used to 
address the research questions is provided in table 4. The 
charting table will be piloted by two reviewers on a sample 
of included studies to adjust its sensitivity. One reviewer 
will then perform the analysis, and the second reviewer 
will independently check a sample of the total of articles, 
for accuracy. Any disagreements will be resolved through 
the involvement of a third reviewer.

The data extracted in the standardised tool will 
be summarised through thematic content analysis,38 
grouping findings in similar categories based on common-
alities. It will also be analysed to identify historical trends 
and the main research areas/topics that are being 
researched and published. Given the scope and aims of 
this review, it will include both large- scale and small- scale 
studies and a combination of different study designs and 
methods (including qualitative and quantitative data). 
This is not uncommon for scoping reviews.39

Patient and public involvement
No patients involved. As the study is a literature review, 
there are no study participants.

Ethics and dissemination
This study is based on the analysis of published scientific 
literature and does not involve patients, medical research 
or any type of personal information. Thus, no ethical 
approval is required. The results of this scoping review 
will be submitted for publication in an international peer- 
reviewed journal (preferably open access) and scientific 
meetings and conferences on public health, nutrition and 
digital research. Once published, results will be dissemi-
nated through digital science communication platforms, 
including academic social media, to amplify its reach and 
usefulness.
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