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ABSTRACT
In this scoping review, we aimed to understand current developments of digital tools for promoting healthy eating behaviors in a
work context among working-age individuals and identify research
gaps for future design opportunities. The papers published over
the last decade (2010-2021) were searched in three databases: the
Association for Computing Machinery (ACM) digital library, the
interdisciplinary library Scopus, and the PubMed database. Initially,
2098 papers were identified, of which 16 papers were included in
the final analysis. These 16 papers were published in 15 various
conference proceedings or journals between 2010 and 2021, and
mainly focused on tracking eating moment and promoting healthy
food intake. Our findings showed that four types of digital tools
for healthy eating promotion were commonly used, including mobile applications, wearables, service, and multicomponent (i.e., a
combination between mobile apps and wearables). Moreover, we
found that current digital tools made small using a range of existing working infrastructures. Future design research could focus
on personalized, interactive, and playful digital tools in humancomputer interaction field with behavior change techniques and
user-centered approaches to promote healthy eating behaviors in
daily work routines.
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1

INTRODUCTION

A healthy eating behavior commonly seems to be a key component
that paves the way for individuals’ vitality and health. According
to the World Health Organization, an unhealthy diet is a major
risk factor for a range of non-communicable diseases including
obesity, diabetes and other conditions linked to cancer [14]. In
addition, healthy eating habits and routines are important for populations such as workers who are at increased risk of obesity and
other chronic diseases [17]. Health promotion interventions in the
workplace were developed to encourage people to adopt healthpromoting behaviors, including a healthy diet [15]. In addition,
considering two thirds of the daily waking time people spending
on their full-time jobs [2], worksites potentially offer an important
occasion on influencing eating patterns.
Recent studies related to automatic dietary monitoring and
human-food interactions have shown that digital technologies
present an opportunity to measure actual eating-related behaviors [4, 12, 23, 50]. Eating-linked non-medical digital technologies
are generally effective in detecting eating time, weight management, and healthy food consumption (fruits and vegetable) [35].
These digital technologies are designed as mobile applications (e.g.
MyFitnessPal [20], Fitocracy Macros [24]) and wearable devices (e.g.
motion detection during intake [25], chewing [5] and swallowing
[6] detection, and digital photography [3, 29]).
Several systematic reviews have summarized that interventions
(e.g. web-based, educational approaches, feedbacks, etc.) targeting
both eating behavior and physical activity have effects on supporting personal weight management [7, 28, 49]. Similarly, a number
of reviews and studies have found that worksite eating promotion
tools could be leveraged to reduce the chance of developing obesity and overweight due to sedentary working hours [10, 48] as
well as aiding the work-caused eating disorders [38]. In addition,
some other reviews revealed that using behavior theories for reminding healthy eating during working hours [18] and providing
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feedback based on personal health assessments [39] could improve
the effectiveness of worksite health-promoting interventions.
Few review studies are specifically aimed at understanding technologies and designs on healthy eating during working hours. In
the present paper, we reviewed recent digital technologies to assess intake or promote occupational healthy eating behaviors. The
scoping review summarized research from 2010 to 2021 on digital
technology for non-medical eating purposes. Rather than focusing
on the outcomes of the designs and technologies, this review aims to
provide an overview on the design considerations of healthy eating
digital tools. Based on this scoping review, we hope to identify the
research gaps in daily eating promotion and design opportunities
for promoting healthy eating behaviors in the working contexts
(e.g., the office setting). In particular, we aim to 1) understand how
those technologies and designs were applied for promoting occupational healthy eating; 2) identify design opportunities of future
health-promoting digital tools that support healthy eating practices
among working-age individuals.

2 METHOD
2.1 Search and Selection
The scoping literature review was conducted according to a methodological framework [8], involving 1) identifying the research question, 2) identifying relevant papers, 3) paper selection, 4) charting the data, 5) collating, summarizing, and reporting the results.
The search included full-text research papers in English language
published in peer-reviewed scientific conference proceedings or
journals in the Association for Computing Machinery (ACM) digital library, the interdisciplinary library Scopus, and the PubMed
database. All articles were searched for designs or technologies
to promote intake assessment and healthy eating behaviors. The
following search keywords were used: (“human-food interaction”
OR “health informatics” OR “digital tool” OR “digital technology”
OR “wearable sensor”) AND (“eating” OR “diet”) AND (“office” OR
“workplace” OR “working hour”). We limited the publication dates
of the papers to the period between 2010 and 2021.
We only considered papers that applied digital technologies to
promote healthy eating behavior in general working-age populations for non-therapeutic purposes. The work-age populations are
the adults who do not have eating-related disease and exhibit eating
behaviors in a working context (i.e., office). To limit the number of
relevant papers, we excluded papers 1) that have therapeutic purposes or target patient populations; 2) which describe the designs
or technologies for special user groups, such as children, family
members, students, or the older adults; 3) where food is only a
medium to promote a healthy lifestyle.

2.2

Procedure and Data Analysis

The selection process of our study was done with the following four
main steps: database search, title and abstract screening, full-text
screening, and snowball search. First, papers published between
2010 and 2021were searched in ACM digital library, Scopus, and
PubMed. Second, the titles and abstracts were screened by two
independent reviewers (the first two authors) based on the selected
inclusion and exclusion criteria. Third, a snowballing procedure
in the reference lists of the selected papers and the citations was
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manually performed to identify additional papers [52]. 21 extra
papers were included as additional eligible papers. Fourth, three
independent reviewers (the first three authors) performed a fulltext screening on the selected papers. Consensus was reached after
deliberating discrepancies. Eventually, sixteen eligible papers were
included in our final review for data synthesis. These papers were
extracted in terms of publication data, objectives, theoretical underpinning, using context, and types of design and technology.
The qualitative data was analyzed by two independent coders, following the thematic analysis procedure [43]. All analyzed results
were discussed and agreed upon between the first two authors.
Disagreements were resolved via deliberations.

3 RESULTS
3.1 Study Selection
An overview of the selection process in the various stages is visualized in Figure 1. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) [31] was used to guide the
selection process. Our initial search identified 2098 papers from the
ACM, Scopus, and PubMed databases. After removing 118 duplicates, 1980 relevant papers remained. The titles and abstracts of
these papers were screened based on the selection criteria, after
which 47 papers were selected as eligibility. The additional articles
were retrieved from the reference list and added to the review list.
Of these, papers were excluded (i) where participants were selected
because of obesity or other health-related issues (n=16), (ii) where
peers were recruited to test prototypes (n=5), (iii) where foods were
used to promote physical activities or mental pleasure (n=2), or (iv)
where no digital tools or technology was presented (n=29).
Sixteen papers are included in the final review list (shown in
Table 1). Five were full-text conference articles, four were short
conference articles, and seven were full-text journal articles. These
papers were published in 15 various conference proceedings or
journals between 2010 and 2021. These papers were published by
thirteen different first authors from various continents.

3.2

Characteristics of the Included Papers

Objective Among the 16 included papers, 10 papers presented
digital tools and designs aimed at identifying eating moments in
real-life settings [9, 17, 19, 30, 36, 37, 44–46, 54], while the other
papers focused on improving eating behaviors and food choice
[1, 13, 22, 26, 42, 53] (as shown in Table 2). Specifically, regarding the
10 papers about eating moments identification, seven [9, 17, 19, 44–
46, 54] utilized digital tools to automatically monitor daily eating
time and duration. One paper [37] further predicts following eating
events for users after monitoring. In two [30, 36] papers eating
moments were measured by distinguishing eating activities from
other daily activities, such as working, speaking, and walking. In
terms of improving eating patterns and food choice, two studies
[22, 42] involved encouraging healthy food choices by scanning
codes to obtain interactive information about related foods. Two
other studies have promoted healthy eating habits at work [26, 53].
One study [1] focused on increasing fruit consumption in the work
setting, and another study [13] used digital technology to measure
food intake.
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Table 1: Overview of selected papers
Reference

Sample
Size

Design Name/
Technology Type

Description

Objective

1

Alinia et al.
2011 [1]

124

Bedri et al.
2015 [9]

20

3

Bi et al. 2015
[13]

53

AutoDietary

4

Chung et al.
2017 [17]

10

GlasSense

5

Dong et al.
2014 [19]

43

watch-like device

6

Hartwell et al.
2019 [22]

233

FoodSmart App

By increasing fruit availability and
accessibility in the worksite to encourage
daily fruit intake
Detect eating activities automatically by
measuring deformations in the ear canal
walls due to mastication activity
A wearable system to recognize food types
by monitoring eating process and provide
tailored suggestions
Monitoring patterns of food and facial
activities through load cells embedded a pair
of glasses
A watch-like configuration of sensors to
continuously track wrist motions and
automatically detect periods of eating
Enable informed consumer food choice, and
takes individual preferences as well as food
product specifications into account

Increases fruits consumption
during work

2

Fruit basket
intervention with free
fruits in worksite
Outer-ear Interface
System

7

Lassen et al.
2011 [26]

27

A Canteen Take Away
(CTA) concept

8

Matsushita &
Kaneshima
2019 [30]
Rahman et al.
2014 [36]

3+1

Motion sensing
Eyewear Device

14

BodyBeat

10

Rahman et al.
2016 [37]

8

Wearable sensing
system

11

Sysoeva et al.
2017 [42]

8

12

Thomaz et al.
2013 [45]

5

User-friendly
communication
channel
First-person camera on
smartphone application

13

Thomaz et al.
2015 [44]

21

Automated food intake
monitoring system

14

Thomaz et al.
2015 [46]

20

Sensor system with
acoustic sensor

15

Zhang &
Amft 2018
[54]
Zhang et al.
2021 [53]

10

Electromyographymonitoring
Eyeglasses
Gamification app:
DMCoach+

9

16

53

Provide free CTA and ready-to-heat meal to
help employees build a healthy eating
behavior during working hours
A motion sensing device attached to
eyeglasses for monitoring daily activity
A novel mobile sensing system for capturing
and recognizing a diverse range of
non-speech body sounds in real-life
scenarios
Train detector via machine leaning with
personal eating data to predict about-to-eat
moments and trigger healthy eating
interventions prior to actual eating events
Scan code from food product and provide
information about food items via text and
voice communication
Phone-based application that takes photos
automatically every 30 second to identify
eating moments in first-person
point-of-view images
Eating moment detection with
wrist-mounted inertial sensor from a
smartwatch
Eating activities are inferred from ambient
sounds captured with a wrist-mounted
device
Identify eating moments in continuous
wearable sensor data
Personal health gamification system to
promote occupational health conditions
with goal setting and remote coach

Help to identify eating
moments automatically
Monitor daily food intake of
an individual precisely and
conveniently
Help to identify eating
moments automatically
Help to identify eating
moments automatically
throughout the day
Provide tailored feedback and
appropriate format to enable
informed food choice out of
home
Promote healthy eating
habits among employees
Recognize daily activities
(eating. Working and other
activities)
Recognize non-speech body
sounds (such as food intake,
breath) by capturing subtle
body vibrations
Predict "about-to-eat"
moments and "time until the
next eating event"
Know food batter and have a
good food choice
Recognize eating moments in
real-world settings
Identify when eating
moments take place and
recognize eating or
non-eating time
Identify meal eating moments
Help to identify eating
moments automatically
Prevent occupational
eating-related health issues

Chinese CHI 2021, October 16, 17, 2021, Online, Hong Kong

Sibo Pan et al.

Figure 1: Flowchart of papers’ selection based on PRISMA (Preferred Reporting Items for Systematic Reviews and MetaAnalyses).
Table 2: Objectives in the included technologies and designs.
Objectives

Included papers

Identifying eating moments
Improving eating behavior
and promoting healthy food
choice

[9, 17, 19, 30, 36, 37, 44–46, 54]
[1, 13, 22, 26, 42, 53]

Theoretical Underpinning As shown in Table 3, many of the
included papers did provide various approaches for promoting
individual’s healthy eating. However, few studies have specified
behavior change techniques (BCT). Two studies [13, 22] used a digital tool with tailored feedback as BCT. One study [53] supported
the user to set diet-related health goals and created the social support to promote healthy eating behaviors. The activity recognition
model was used in five studies [9, 13, 19, 44, 46]. Six papers based on
their technologies and designs on, respectively, monitoring of ingestive behavior [17], personal nutrition planner [1], machine learning
model [37], human food interaction [42], social gamification system
[53], and dietary self-monitoring [46].

Table 3: Theoretical underpinning used in the paper included in the analysis.
Theoretical underpinning

Included papers

Behavior change technique (tailored
feedback, goal setting, social
support)
Human food interaction
Monitoring of ingestive behavior
Machine learning model
Personal nutrition planner
Recognition model
Social gamification system
Self-monitoring
Not specified

[13, 22, 53]
[42]
[17]
[37]
[1]
[9, 13, 19, 44, 46]
[53]
[46]
[26, 30, 36, 45, 54]

Design Approach According to the description of characteristics, 16 included papers adopted different design approaches,
namely user-centered approach, technology-driven approach, and
context-driven approach (as shown in Table 4). On the one hand, six
included papers purely used one design approach. Specifically, two
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Table 4: Design approaches mentioned in the included papers.
Approach
User-centered approach
Technology-driven
approach
Context-driven approach

Included papers
[1, 22, 26, 37, 42, 53]
[9, 13, 17, 19, 30, 36, 37, 44, 53, 54–
46]
[27, 29, 30, 32, 33, 37, 38, 40]

papers [22, 42] developed design based on qualitative research and
mainly focused on user-centered application to encourage healthy
food choices. While five [9, 13, 17, 36, 46] presented the setup and
algorithm of technologies for intake detection. On the other hand,
the rest ten included papers used mixed approaches. In particular,
among these 10 papers, six [13, 19, 30, 44, 45, 54] mixed technologyand context-driven approaches, since the reported technologies
were used in real-life daily settings (e.g. weekdays) instead lab experiment. Two [1, 26] combined user-centered and context-driven
approaches, because the designs were mentioned for users’ healthy
food intake in the working context. In addition, the rest two papers
used user-centered and tech-driven approaches. One of the two [37]
technically detected users’ daily intake and provided personalized
suggestions at the meanwhile, while another one [53] merged technology with gamification to increase users’ engagement of intake
detection during working hours.

3.3

Type of Technology and Design

As shown in Table 5, several different types of technologies for
healthy eating promotion during working hours were presented
in the 16 included papers. The digital tools and design concepts
included mobile applications [22, 42, 53], wearable devices [9, 17,

Chinese CHI 2021, October 16, 17, 2021, Online, Hong Kong

19, 30, 36, 44, 46, 54], office service [1, 26] and multicomponent (i.e.,
combination between app and wearable) [13, 37, 45].
Mobile Application Three included papers (18.75%) designed
mobile-based applications as a digital tool for healthy eating promotion. The main components of this type of technology were the
interaction between users and foods, and tailored guidance for individual’s promotion (such as goal setting, real-time interaction with
foods, feedback, and advice). In addition to the specific components,
two applications [22, 42] focused on encouraging healthy food
choices via scanning the code on related foods or food-related objects (such as the package or the table). By doing so, users can have
a good understanding of nutrient ingredients and gain tailored feedback. Moreover, one [53] paper focused on promoting occupational
health via gamification and e-coaching. This mobile application
supported users to set personal health goal and motivated users
to achieve their goals via social competitions. Combining eating
and physical activity, this application aimed to help users gain a
healthy habit in daily life.
Wearable Eight papers (50%) presented sensors-based wearables. Three of these studies used wrist-worn wearables [19, 44, 46],
three used eye-worn wearables [17, 30, 54], one [9] used an earworn wearable, and one [36] used a neck-wearable. These eight
papers aimed to measure eating time, while two of them [30, 44]
also focused on detecting eating duration and one [19] on detecting
eating frequency. In addition, each wearable depends on various sensors and measuring approaches. Specifically, six papers presented
the means of detecting body movements, i.e., jaw movements [9],
chewing [54], facial muscle activity and head motion [17, 30], wrist
motion and gesture [19, 44]. While eating activity was inferred
from ambient sounds captured with acoustic sensor from the other
two paper [36, 54].
Office Service Two of the 16 paper (12.5%) provided service design to promote healthy eating in the working context. These two

Table 5: Types and examples of included technologies and designs.
Types

Mobile application

Wearable
Office service

Multicomponent

Included papers

[22, 42, 53]

[9, 17, 19, 30, 36, 44, 46, 54]
[1, 26]

[13, 37, 45]

Example

Zhang et al. 2021 [53]

Zhang & Amft 2018 [54]; Dong et al. 2014 [19]
/

Rahman et al. 2016 [37]; Thomaz et al. 2013 [45]
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papers provided healthy food as the approach to improve eating
habits and employees’ health. In one study [1] fruits accessibility
in the workplace was designed to encourage more healthy fruits
and vegetable intake during working hours. Another study [26]
provided ready-made take away meals with well-nutrient composition in the office canteen to promote healthy eating patterns among
employees.
Multicomponent Three included papers (18.75%) were designed with multiple digital tools. This multicomponent approach
was identified as a combination between wearables and mobile applications. Two papers used wearables for measurement, and next a
mobile application to provide food pattern, eating suggestions and
feedback. Specifically, one paper [13] presented a digital system,
which recognized food types by monitoring the eating process via
an acoustic sensor and provided meal recognition accordingly to
the user. In another paper [37] a machine learning algorithm was
trained with user’s eating data to predict about-to-eat moments
to promote healthy eating habits. In one paper [45] a wearable
smartphone was designed that could be worn in front of the body
and capture daily routines and activities by images.

4

DISCUSSION

This scoping review is set out to gain a comprehensive understanding of digital technology and design for occupational health
promotion. Through a literature search in Computing Machinery
digital library, the interdisciplinary library Scopus, and the PubMed
database, we identified and analyzed 16 selected papers published
between 2010 and June 2021. This paper provided an overview of
paper characteristics, including using digital technology and design objectives, theoretical underpinning, using contexts and types
of digital technology for healthy eating promotion during working hours. The narrative analysis revealed two important gaps in
current research as following.
Firstly, this review’s two most common objectives were detecting daily eating moments and encouraging healthy food choices.
Few papers aimed at behavior change purpose. Of the 16 included
papers in this review, only three papers mentioned behavior change
technique. Two papers [22, 42] developed user feedback mechanisms after measuring nutrients in foods using digital tools. One
study [53] supported the user to set diet-related health goals and
created the social support to promote healthy eating behaviors in
the workplace. Other included papers presented, among others,
dietary self-monitoring, personal nutrition planning, and machine
learning modelling as techniques. Moreover, five included papers
did not specify any techniques. The need of using BCTs in healthy
eating was in line with previous work. For instance, the application
of persuasive techniques could effectively increase users’ awareness
towards certain health behaviors [33]. Supporting goal-setting and
facilitating goal-achieving activities could be useful to shape positive attitudes towards healthy lifestyles [51]. And human-computer
interaction (HCI) for health also needs to embed BCTs to support
long-term behavior change [41]. Therefore, in future design studies
we suggest researchers to create digital tools for healthy eating
promotion in working context through adopting various BCTs (e.g.,
tailored feedback, goal setting, rewards, social support, persuasion,
self-reflection) [16].
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Secondly, we found that the format of technology and design
could be integrated into existing working infrastructures to increase
user engagement. Only one paper employed office basket to supply
free fruits in the workplace, while other papers mainly focused on
personal technologies to promote healthy eating during work. According to prior studies, office workers may consider the wearable
sensors too obtrusive to use in a working context for a long-term
[32], and may abandon mobile applications because of too much
effort required in work routines [27]. Some of our included papers
in this scoping review also paid attention to easy and frequent use
by reducing complexity of technology or design [13, 22]. This is
in line with a number of existing technology and design concept.
For instance, reducing prices on healthful snacks in office vending
machines to increase healthy food choices [21]. In future research,
it could be opportunity to examine whether integrating technology
and design into working infrastructure will motivate people to use
a digital tool. Using existing objects might reduce additional time requirement of users, which leads to an essential design opportunity
in the health-promotion research field [34].
In addition, several included papers in this scoping review detected eating moments, frequency, and duration with digital tools.
Some also focused on distinguishing eating time from other daily
activities (e.g., working and talking). However, few specified digital
tools to promote the dynamics between working routine and eating
routine. In future research, promoting healthy eating in working
routines could be a design opportunity. Maintained routines could
help users balance the tension between working and eating in a
real-life context [40, 51]. Moreover, one included paper [53] used a
gamification approach and another study [42] provided interactive
communication to users as an efficient method to promote healthy
eating. This is in line with other studies within HCI filed showing
that playful tools could contribute to future eating-linked technology and could help users to engage in the technology [11, 47].
Thus, future design research could use gamification and playful
human-computer interaction between eating and users to promote
healthy eating in a working context. Besides, most of included papers used technology-driven approach to develop digital tools in
working context, few papers focused on user-centered approach.
Thus, future digital tools could involve user-centered design into
healthy eating-related research.
This scoping review had some limitations. Firstly, by restricting
our search from three databases, we might have excluded some
relevant publications. Although we aimed to review technology and
design for health eating promotion in a working context, a large
number of papers addressed therapy-oriented tools or targeted at
children and the elderly. Hence, we only included 16 papers in
our final analysis. Secondly, three of the sixteen included papers
specifically mentioned the type of keywords as “employee” and
“workplace”, while the rest papers were assumed by the reviewers,
since the papers described working context and recruited workingage individuals as their participants. Thirdly, this is a scoping review,
which aimed to qualitatively understand current digital tools and
design opportunities for occupational healthy eating promotion
without quantitative outcome analysis. Thus, in this review, digital
tools are mainly linked to detecting eating time, eating frequency,
eating duration, healthy food choices and healthy eating habits. The
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technologies and designs focused on nutrition intake measurements
were not explicitly presented in the included papers.

5

CONCLUSION

This scoping review aimed to overview technologies and designs
for promoting occupational healthy eating and identify design opportunities for future health-promoting digital tools that support
healthy eating practices during working hours. The 16 included
papers were published between 2010 and June 2021 in the fields of
digital health, nutrition, human computation, wearables, sensors
and mobile technology, and interactive system. Our review results
revealed that current technologies and designs made limited use of
existing working infrastructures. The second finding was that few
digital tools for occupational healthy eating promotion addressed
behavior change techniques in the developing process. Future design research could investigate interactive and playful digital tools
with user-centered approach and behavior change techniques (e.g.,
rewards, persuasion, and self-reflection) to promote healthy eating
behaviors and routines during working hours. We suggested that
future studies could involve intake measurements into occupational
healthy eating promotion, and more technologies and designs could
be evaluated to show the effectiveness of outcomes.
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