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Abstract—There has been an increase of behavior change
applications, particularly in the areas of nutrition and fitness.
Whereas most applications are focused on self-reporting by
adults, there is limited work on designing digital programs for
parents to improve their children’s food habits. In this paper,
we present SmartFeeding4Kids, a digital platform co-designed
within a team of psychologists, nutritionists, designers, and
computer scientists, for nutritional behaviour change of children
aged 2 to 6 years old. We present the main elements of our
application, and main iterations of their design. Namely, we focus
on mechanisms for user engagement (avatar, badges, notifications,
and personalized feedback), 24-h food recall adapted to parent
reporting, and overall digital workflow of the program.
Index Terms—mHealth, behaviour change, co-design, parents,
feeding pratices

I. I NTRODUCTION
Recently, there has been an emergent usage of applications
for behavior change, mostly focused on the areas of fitness
and nutrition [1]. There are already some approaches for
children that focus on maintaining engagement during a meal,
using lights, photos, or music [2], [3]. These approaches are
shrouded in controversy because they tend do lead children’s
attention away from the meal [4]. Another important aspect
is reporting food intake; however, most digital platforms
solely focus on self-reporting by adults [5]. There are studies
focusing on reporting children’s food intake through their
parents [6]. Nevertheless, it is challenging to sustain usage for
long periods of time, as well as adapting the platform to them
[7]. In this paper, we present a web application co-designed
among a team of parents, computer scientists, psychologists,
and dietists, for parents to report their children’s food intake,
following an online self-guided nutritional behavior change
digitized program during 11 sessions. We focus on maintaining
users engaged during all the sessions and adapt it to their
needs.
II. P LATFORM
SmartFeeding4Kids (“Fig. 1”) guides parents during an 11session nutritional program that tracks young children’s dietary
intake. For this, we needed to overcome three main challenges:
1) follow up users throughout the sessions; 2) provide a 24h
food recall adapted to reporting by parents; and 3) keep users
engaged during the program.

Fig. 1. The application’s main page.

A. The Program
The program consists in eight consecutive sessions, each
taking between one and three weeks to complete (depending
on how often parents access the platform), followed by three
follow-up sessions (1-week, 3-months and 6-months after
session eight). Each session represents a sequence of related
activities. To increase users awareness about the program,
users can see all the app path since the beginning. Different
activities are represented by different icons, colours and may
or not have a timer to unlock. The icon of the current moment
is highlighted. Future moments are blocked (grey and notclickable), and, if timed, with a countdown to be unlocked.
The content of a moment is presented in a modal window,
controlled by the user, but also automatically presented at
some contexts (e.g., when opening the program page). We
currently have four categories of moments:
a) Informative: A series of multimedia elements (images, videos or texts) that informing users through insightful
information regarding the program, including tutorials, and
about how parents could improve their child eating habits.
Multimedia moments may be complemented with links to
external sources. A special informative moment is the quiz. A
quiz is a series of question-based challenges that force parents
to reflect on their habits. This is a learning mechanism, so we
guide parents to the most appropriate answer.
b) Evaluation protocol: A form to collect demographics
of parents and their children, children eating habits, and the
eating practices applied by parents. This protocol is present
on the first session and on the follow-up sessions.
c) Objectives and habits: Based on session one’s evaluation protocol, the system identifies (through a set of predefined

rules) the eating habits and practices that should be improved.
At this moment, at sessions two, three and four, parents are
challenged to select two of those to improve (as objectives).
At the end of all sessions (after session two) we ask parents
to report (through a series of questions) on their practices and
habits on that period.
d) Food recall: In parallel with the practices and habits’
report, we ask parents to report their child’s dietary intake on
specific days. These are always at the end of sessions. We will
describe further on subsection B.
e) Feedback: Based on the food recall data and on the
practices and habits report, we provide feedback on how far the
user are from achieving their objectives. Measurable feedback
(e.g., sugar consume reduction) is presented through a line
chart. Other feedback is provided through happy-unhappy
faces. Feedback also shows the progress over the sessions.
After session three, this is always the first moment of each
session.
B. 24-hours food recall
As part of the program, parents need to report their children’s dietary intake (up to three days per session). Depending
on the session, the system may automatically select the days
to report. Parents may report multiple meals at any time of
that day. To report a meal they follow the following steps: 1)
select a day; 2) create a new meal (if not previously created),
with name and time; 3) select food to add (either searching or
selecting from a list); 4) and select the portion size.
After adding food to a meal, users may add other foods to
that meal or click the finish button to close the meal. Users
may then add other meals, close the application and come back
later to complete the report, or finish the report for that day.
The system uses a slightly modified food database developed
by the National Institute of Health Doutor Ricardo Jorge.
C. Mechanisms for user engagement
One key factor of the program is to keep parents engaged. In addition to feedback on their performance, the
apps notify them with occasional reminders concerning more
conscious food choices. Furthermore, we try to congratulate
users throughout their achievements with medals.
a) Avatar: Aba, a friendly avatar is always present at
the left side of the screen (see “Fig. 1”) and is the pedagogical mascot that, throughout the program, is tasked with:
explaining components, encouraging new habits, motivating,
and congratulating (e.g., when objectives are met).
b) Badges: We introduced badges to reward users’
progress. For instance, when users complete the evaluation
protocol or when accomplishing objectives. Together with
a badge, users also win points. The system has ten levels,
represented by fruits (ordered by their rarity).
c) Notifications: Users are notified by email about important deadlines (e.g., to notify food report days) or events
(e.g., at the end of a session to send a summary of the
user performance on that period). During long break periods
the system will also periodically send curiosities or healthy

recipes. Parents can also consult these curiosities and recipes
on the platform.
III. D ESIGN P ROCESS
The design of SmartFeeding4Kids started with discussions
among the multidisciplinary team over the paper-based program, creating a shared idea of what a digitized program
could look alike. An initial workshop with psychologists and
nutritionists took place to derive personas and daily scenarios
for application usage. These personas, their capabilities, habits
and restrictions were pivotal to understand timings, personalizing notifications, and understanding the relevance of feedback.
Different iterations of the platform were evaluated within the
team and with participants, leading to the version described in
this paper.
IV. C ONCLUSION
In this paper, we present the main components of our
application for children nutritional behaviour change through
their parents. We highlight the need of an adaptable digitized
program, a flexible food intake report, and mechanisms for
user engagement. The application will be part of a randomized
control trial to evaluate the efficacy of the digitized program
and the mechanisms for user engagement.
V. ACKNOWLEDGMENT
This work was supported by FCT through the project
”FoodParenting: Parentalidade e Alimentação” with the ref.
PTDC/PSI-GER/30432/2017, the LASIGE Research Unit, ref.
UIDB/00408/2020 and ref. UIDP/00408/2020
R EFERENCES
[1] F. H. McKay, C. Cheng, A. Wright, J. Shill, H. Stephens, and M. Uccellini, “Evaluating mobile phone applications for health behaviour
change: A systematic review,” Journal of telemedicine and telecare,
vol. 24, no. 1, pp. 22–30, 2018.
[2] Y.-Y. Chen, K. Baljon, B. Tran, D. K. Rosner, and A. Hiniker, “The
stamp plate and the kicking chair: Playful productivity for mealtime in
preschools,” in Proceedings of the 17th ACM Conference on Interaction
Design and Children, 2018, pp. 373–380.
[3] A. Kadomura, C.-Y. Li, Y.-C. Chen, H.-H. Chu, K. Tsukada, and I. Siio,
“Sensing fork and persuasive game for improving eating behavior,” in
Proceedings of the 2013 ACM conference on Pervasive and ubiquitous
computing adjunct publication, 2013, pp. 71–74.
[4] E. Jo, H. Bang, M. Ryu, E. J. Sung, S. Leem, and H. Hong, “Mamas:
Supporting parent–child mealtime interactions using automated tracking
and speech recognition,” Proceedings of the ACM on Human-Computer
Interaction, vol. 4, no. CSCW1, pp. 1–32, 2020.
[5] R. K. Golley, G. Hendrie, A. Slater, and N. Corsini, “Interventions that
involve parents to improve children’s weight-related nutrition intake and
activity patterns–what nutrition and activity targets and behaviour change
techniques are associated with intervention effectiveness?” Obesity reviews, vol. 12, no. 2, pp. 114–130, 2011.
[6] D. Zarnowiecki, C. E. Mauch, G. Middleton, L. Matwiejczyk, W. L.
Watson, J. Dibbs, A. Dessaix, and R. K. Golley, “A systematic evaluation
of digital nutrition promotion websites and apps for supporting parents
to influence children’s nutrition,” International Journal of Behavioral
Nutrition and Physical Activity, vol. 17, no. 1, pp. 1–19, 2020.
[7] D. Branco, A. C. Pires, H. Simão, A. Gomes, A. Pereira, J. Sousa,
L. Barros, and T. Guerreiro, “Exploring how a digitized program can
support parents to improve their children’s nutritional habits,” in IFIP
Conference on Human-Computer Interaction. Springer, 2021, pp. 211–
220.

