B GENEVE

Chapitre d'actes 2020 Published version

This is the published version of the publication, made available in accordance with the publisher’s policy.

Personalization Dimensions for MHealth to Improve Behavior Change: A
Scoping Review

Gosetto, Laétitia; Ehrler, Frédéric; Falquet, Gilles

How to cite

GOSETTO, Laétitia, EHRLER, Frédéric, FALQUET, Gilles. Personalization Dimensions for MHealth to
Improve Behavior Change: A Scoping Review. In: Integrated Citizen Centered Digital Health and Social
Care: Citizens as Data Producers and Service co-Creators. Alpo Varri et al. (Ed.). Tampere (Finland) -
virtual. Amsterdam : 10S Press, 2020. p. 77-81. (Studies in Health Technology and Informatics) doi:

10.3233/SHTI200698

This publication URL: https://archive-ouverte.unige.ch/unige:166798
Publication DOI: 10.3233/SHTI200698

© The author(s). This work is licensed under a Creative Commons Attribution-NonCommercial (CC BY-NC
4.0) https://creativecommons.org/licenses/by-nc/4.0



https://archive-ouverte.unige.ch
https://archive-ouverte.unige.ch/unige:166798
https://doi.org/10.3233/SHTI200698
https://creativecommons.org/licenses/by-nc/4.0

Integrated Citizen Centered Digital Health and Social Care 77
A. Virriet al. (Eds.)

© 2020 The European Federation for Medical Informatics (EFMI) and 10S Press.

This article is published online with Open Access by 10S Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/SHTI200698

Personalization Dimensions for MHealth to
Improve Behavior Change: A Scoping
Review

Laétitia GOSETTO?*!, Frédéric EHRLER" and Gilles FALQUET ?
aUniversity of Geneva, Switzerland
b University Hospitals of Geneva, Switzerland

Abstract. Due to the large number of smartphone users, mHealth has become a
popular support to foster users' health behavior change Personalization is an
important factor to increase the effectiveness of mHealth interventions. Based on a
literature review, we have listed and categorized personalization concepts associated
with behavior change in mHealth into 4 dimensions, users, system functionalities,
information, and app properties. The users dimension refers to user-related
characteristics such as personality, player profile, need for cognition and perception
of social norms. The system functionalities contain the functionalities that can be
found in applications such as reminders as well as gamification functionalities such
as collectibles. The information dimension concerns the way information is
transmitted, such as the source of the message must be expert or the type of feedback
to be provided. Finally, there are app properties such as the aesthetics of the
application. For the next part, it would be interesting to discover the links we can
make between the dimensions.

Keywords. MHealth, Mobile, Application, Health, Behavior Change Theory,
Personalization, Gamification

1. Introduction

MHealth can be defined as the use of mobile computing and communication technologies
in health care and public health [1]. About 79% of the European population used their
smartphone in 2016 to go online [2]. Smartphones possess some features, including apps
text messaging, Bluetooth, and others, that can be useful to change user behavior towards
healthier ones [3]. Integrating behavior change theories (BCT) is one of the popular
techniques employed in mHealth. BCT, is defined by Michie et al. as "like an observable,
replicable, and irreducible component of an intervention designed to alter or redirect
causal processes that regulate behavior" [4]. Researchers are therefore integrating
interventions such as goal setting or self-monitoring of behavior [5].

Personalization is another mechanism that can be incorporated into mHealth
interventions to promote behavioral change [6]. Personalization can be defined as the
incorporation of recognizable aspects of a person into tailored content, such as a person's
name [7]. The importance of personalization is already widely recognized since it is
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found as criteria in many rating scales for mobile health applications such as the Mobile
Application Rating Scale (MARS) [8], or the App Behavior Change Scale (ABACUS)
[9].

Since personalization in mHealth can be applied in many ways, from simply adding
the user's name to adapting the content to the user's personality, one may ask on which
dimensions can we customize?

The purpose of this article is to present the different dimensions of personalization
of mHealth intervention to promote behavioral change based on a review of the literature.

2. Method

Searches were conducted on the ScienceDirect, ResearchGate online databases for
articles from 2008 to 2020. 2008 being the release of the first smartphone and thus the
current mHealth. The selected articles had to treat personalization and applications for
behavioral change as well as the evaluation of applications for behavior change. They
also had to be written in English.

The terms used for the search were: personalization, mHealth, gamification,
personality, tailoring, app features, app functionality, scale app mHealth, guideline app.
A first selection was made base on the reading of the titles and abstracts. Then, a second
reading of the full article allowed to determine if the article met the eligibility criteria.
We have then listed the personalization techniques found in these articles.

We have also listed the features that appear in different scales used to assess
application for behavior change. We have selected four scales, the MARS [8], the
ABACUS [9], the persuasive system design [10] and the ergonomic criteria grid for the
assessment of ergonomic persuasion [11].

All concepts were organized into a conceptual map helping us to regroup them into
several dimensions.

3. Results

1825 articles were extracted, and 27 articles met the eligibility criteria. From the 27
articles, we were able to extract a list of concepts that are used to personalize intervention.
From this list, we organized them into a conceptual map and group them into four
dimensions.

3.1. Definition of Dimensions

The literature presents 39 personalization concepts, ranging from the personality of the
user to the characteristics of the messages. We have organized these personalization
concepts into a concept map summarized in the form of a table (see Table 1). This helped
us to identify several dimensions to characterize the personalization concepts. We
defined 4 dimensions: user, system functionalities, information, and app properties.
These dimensions are detailed below. We identified 39 concepts, 5 for the dimension
user, 17 for the dimension system functionalities, 13 for the dimension information and
4 for the dimension app properties. We also indicated which concepts were present in
the four scales used to assess application for behavior change.
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3.1.1. User

This dimension contains all user-specific characteristics that can be used for
personalization. The literature shows links between user personality and gaming
characteristics [12]. Personality is measured using the Big Five [13], a model with five
factors neuroticism, openness, conscientiousness, altruism, and extroversion, defining
personality.

The profile of the players is another user characteristic for personalization of
mHealth intervention derived from gamification theory. Several scales exist to define the
user’s type of player, as well as his preferences for the games. We have chosen two scales
for this representation, Tondello's Hexad Scale [14] and the taxonomy of player
motivation by Yee [15]. Each one defines a type of player and the type of games or
interaction he prefers. We chose these scales because according to the literature, there
would be a link between the type of player and the gamification features [14][15]. For
example, according to the Hexad Scale, philanthropists are motivated by a goal, are
altruistic and willing to give without expecting a reward. It is therefore necessary to
incorporate elements of collection and exchange into the game to appeal to this type of
user. [14].

Another interesting feature is the need for cognition [16]. This characteristic defines
people according to their individual differences in intrinsic motivation to engage in
effortful cognitive endeavors [16],[17]. It may be interesting to consider this
characteristic, as for example, individuals with high need-for-cognition are more
influenced by quality messages while low need-for-cognition are more influenced by
peripheral cues [18].

Finally, the last characteristic we have integrated is the perception of the subjective
norm. This characteristic is common to many theories of behavior change, such as the
Theory of planned Behavior [19] or the Integrated Behavior Mode [20]. This
characteristic refers to the perceived social pressure to perform or not to perform the
behavior. As a general rule, the more the subjective norm is in agreement with the
behavior, the more the individual will intend to change behavior in accordance with this
subjective norm [19].

3.1.2. System Functionalities

In this dimension we included the functionalities of applications that can be personalized
according to the literature. Functionalities refer to the services the application
provides to the user, such as reminders or self-monitoring. Self-monitoring as
“occurring when an individual first self-assesses whether or not a target behavior has
occurred, and then self-records the occurrence, frequency, duration, or so on of the target
behavior”[21].

We have also included gaming features that can be personalized. Such as goal setting,
rewards or levels and progression.

3.1.3. Information

This dimension groups together characteristics that are related to the transmission of
information in an application. One part concerns the knowledge and information to be
transmitted, such as the importance of relying on an expert source to provide the content,
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or to provide basic information about the desired behavior. These characteristics are
extracted from different scales such as MARS [8] or ABACUS [9].

Another part concerns feedback. Feedback consists in presenting individuals with
information about themselves, obtained through the application. There are 3 types of
feedback, descriptive (provides only a description of the user's behavior in relation to his
data), evaluative (provides an interpretation based on the user's behavior) and
comparative (provides feedback comparing the user with other people). Each may be
more or less effective depending on the user. For example, comparative feedback will
work best for a person who needs to have a high level of social norms [22].

3.1.4. App Properties

The App properties dimension regroups features that are specific to mobile applications.
In particular, it includes the aesthetic features, extracted from the MARS scale [8]. As
well as one feature, customization. Customization means that “the user explicitly states
interests and preferences through direct configuration of human-computer interfaces
(HCI), system’s options or screens” [23].

Table 1. Representation of the dimension to personalize mHealth

System

Users . o
Functionalities

Information App Properties

Knowledge and
information (e.g. expert
source, quantity of
information) **** [8][9]

Personality (e.g Big- App Functionalities
(e.g reminder, self-
monitoring)** [21]

Aesthectics (Layout,
visual appeal,

Five) [12][13] graphics)* [8]

Gamification Features

Gamer Profil (e.g (e.g Rewards, Feedl?ac_ks (evaluative,  App Features
Hexad scale) [14][15] fion) descriptive, (customizable *¥%¥)
coOPCrAton comparative)* [22] [23]

[12][14][15]
Need-for-cognition
[16][17][18]

Perception of the social
norm [19][20]
*present in one scale; **present in two scales; ***present in three scales; ****present in four scales

4. Discussion

From the literature, we have identified and classified personalization concepts into 4
dimensions, users, system functionalities, information, and app properties. From this
classification, we can identify on which characteristics it is possible to personalize. For
example, what kind of feedback to provide for each user etc...

It would be interesting as a future research to study the notion of design, such as
design with empathy or emotional design. In particular, emotional design has the
potential to bring personality to the application in order to make it more attractive to the
user. It would be also interesting to explore the relationship between the characteristics
belonging to different dimensions. For example, what kind of gamification features are
favored by people who fit the big-five's extroversion profile. In this way, one could
personalize features of the application according to the user's personality. It would also
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be interesting to define how to obtain information about the user in order to personalize
according to the other dimensions.
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