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José Ángel López-Sánchez2 , and Carmen Bueno-Muñoz3

Abstract
This research aims to advance the understanding of gamification in health care management using a systematic review of the
literature through a multiphase analysis. To do so, first, we extract the relevant bibliographic data for our research according
to a methodology of data generation structured in six stages and a descriptive analysis oriented to the technical characteriza-
tion of the data. Then, we codify all the information, identify the main attributes with the collaboration of two independent
experts and check their validity using the evaluation of two focus groups of professionals in gamification and health care man-
agement. We found seven attributes: (1) health care users, (2) psychology, (3) behavior, (4) activities, (5) health field, (6) tech-
nology, and (7) gamification elements. Within each of these seven attributes, there are a series of main elements that are
detailed in the following for each of them. (1) Health care users: their age and the role they play in the health system. (2)
Psychology: cognition, positive and negative emotions. (3) Behavior: healthy behavior encouragement, such as compliance,
collaboration and responsibility. (4) Activities: physical activity and food. (5) Health field: preventive medicine and chronic dis-
eases. (6) Technology: cell phones. (7) Gamification elements: different elements, but the number of articles in which these
elements and their interactions are studied in depth is limited. Our results point toward a promising present and future
research agenda that is in parallel with the development of relevant fields for the sector, such as chronic diseases, health edu-
cation and preventive medicine.

Plain Language Summary

Gamification, Health Care Management and Systematic Literature Review
This research aims to advance the knowledge of gamification in healthcare management using a systematic literature
review through a multiphase analysis. Our results point to a promising present and future research agenda parallel to
developing fields relevant to the sector, such as chronic diseases, health education, and preventive medicine.
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Introduction

The increase in life expectancy (Nigri et al., 2022) has led
to a change in the objectives and operation of health ser-
vices, which have thus had to focus on chronically ill
individuals (Mazzucca et al., 2021) and promote healthy
lifestyles (Barroso et al., 2021; Bossen et al., 2022).
Furthermore, the patient has also undergone a paradigm
shift from being a passive subject to becoming the prota-
gonist of his or her own health (Grover et al., 2022).
Therefore, it is necessary to provide this chronic and
empowered patient with motivation mechanisms

(Zahmatkeshan et al., 2021) to guide him/her in a stable
and continuous approach toward new behaviors and
health habits (Ippolito et al., 2020).
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Empresariales, Universidad de Extremadura, Avda. de Elvas s/n, Badajoz,

Extremadura 06071, Spain.

Email: lmurillo@unex.es

Creative Commons CC BY: This article is distributed under the terms of the Creative Commons Attribution 4.0 License

(https://creativecommons.org/licenses/by/4.0/) which permits any use, reproduction and distribution of

the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages

(https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://doi.org/10.1177/21582440231218834
https://journals.sagepub.com/home/sgo
http://crossmark.crossref.org/dialog/?doi=10.1177%2F21582440231218834&domain=pdf&date_stamp=2023-12-25


Thus, patient motivation becomes a necessity (L. C.
M. Johnson et al., 2021; Reed et al., 2021), and gamifica-
tion, which has proven in other areas to be useful for this
purpose (Koivisto & Hamari, 2019; Murillo-Zamorano
et al., 2023) and for changing behavior as, for example,
in the case of hospital management where thanks to
gamification it is possible that doctors provide patients
with more personalized care (J. Kim & Castelli, 2021).
Considering the above, gamification can be a great
opportunity to facilitate and promote effective and suc-
cessful health care management.

The concept of gamification was first used in 2008
(Deterding et al., 2011a), and, from there, different
authors such as Zichermann and Cunningham (2011) or
Werbach and Hunter (2012) have presented definition
proposals, including the one that received a better recep-
tion in the scientific community, which was provided by
Deterding et al. (2011b) and defines gamification as ‘‘the
use of characteristic design elements of games in unre-
lated contexts.’’

Since its conception, the level of attention given to
gamification has not stopped growing (Deterding et al.,
2011a), and the research on this subject, despite being
new, presents a clear upward trend (Trinidad et al.,
2021), which leads us to think that the concept responds
satisfactorily to the needs of today’s society.

Its application, which is closely linked to innovation,
is currently being carried out in very diverse contexts,
such as education (Behl et al., 2022; Murillo-Zamorano
et al., 2020), human resources (Murawski, 2021), tourism
(Shi et al., 2022) and e-government (Contreras-Espinosa
& Blanco-M, 2022). In the health field, gamification can
be an effective tool to make people more committed to
and responsible in their decisions such as, for example,
the case of the patient adhering more easily and continu-
ously over time to the treatments prescribed by the medi-
cal practitioner, as well as to promote the acquisition of
new health behaviors and habits (Uechi et al., 2018),
which is essential to increasing life expectancy (Limpens
et al., 2022; Sun et al., 2021). In this sense, gamification
has been used to promote physical activity (Koivisto &
Hamari, 2019), to improve nutrition (Kurtzman et al.,
2018), to promote adherence to medication (Abdul
Rahim & Thomas, 2017), and to encourage hand hygiene
(Lapao et al., 2015). In addition, it has also been used to
optimize clinicians’ performance by promoting aware-
ness of and commitment to them (McKeown et al.,
2016).

In other words, gamification represents an opportu-
nity to facilitate patient involvement in the management
of their disease and to promote healthy habits that
improve their state of health. It should also be noted that
gamification is closely linked to technology. While not
necessary, gamification is often adopted through digital

technology-based experiences (Qiao et al., 2023). The
digitization of health care is a reality that has been accel-
erated following the COVID-19 pandemic (Al Knawy
et al., 2022). Digital health care allows remote health
monitoring and control (Mahajan et al., 2022), can
improve the effectiveness of interventions (Ibrahim et al.,
2022), and gamification can be implemented within these
services.

Gamification is nowadays presented as a relevant
aspect to improve the efficiency and quality of health
care services management, representing an opportunity
to involve the population in the care of their health. The
impact of gamification can vary depending on whether
the perceptions of the performer or the recipient of the
service provided are being evaluated (Miranda et al.,
2010; Zou, 2020). We must remember that technology is
advancing rapidly, and as it continues to evolve, new
opportunities will arise to adopt gamification through
electronic devices such as mobile telephones or personal
computers. Therefore, it is essential to know what is
known about it so far in the health care field to direct
future efforts to help improve the efficiency and quality
of health system management. A relevant example in this
context is the Corona-AI Project hosted on the Vodafone
Foundation’s DreamLab platform created in collabora-
tion with the Garvan Institute for Medical Research in
Australia (Garvan Institute, 2021; Vodafone, 2020) and
involving researchers from Imperial College London
(Veselkov et al., 2019). Corona AI uses the potential of
smartphones and distributed computing to examine the
potential effect of molecules present in food and medi-
cines on diseases caused by Covid-19 (Bueno Muñoz
et al., 2022; Vodafone, 2020).

The elements of the game that define the framework
of the gamification experience vary depending on the
individuals, the environment in which they carry out their
activity, and the objectives they seek to achieve with the
gamification experience (Morschheuser et al., 2017). In
health care management, these aspects present unique
characteristics, which make it necessary to develop tools
that provide comprehensive, objective and contrasting
scientific information and thus avoid, as far as possible,
the biases, contradictions and limitations that, as in any
emerging field, the studies published to date present.

For this reason, this research aims to advance the
understanding of gamification in health care manage-
ment through a systematic review of the literature. The
execution of a systematic review of the literature to
establish a conceptual framework on which to develop a
research agenda is a methodology that is widely used in
medicine (Eden et al., 2011) and in other disciplines such
as engineering (Dolgui et al., 2022) or business (Durach
et al., 2021). In the health field, however, until now, only
very general reviews on gamification and health care
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management that analyze few features in this regard (Al-
Rayes et al., 2022; D. Johnson et al., 2016) or literature
reviews on very concrete and specific aspects such as e-
health (Sardi et al., 2017a) or physical activity (Koivisto
& Hamari, 2019) have been published. Despite its rele-
vance, there is, to date, no systematic review of the litera-
ture on the use of gamification in health care
management following the approach specified in our
study.

In addition, unlike others, our review is complemen-
ted by the collaboration of two independent experts.
Thanks to their work, we identify the main attributes
extracted from the systematic review, which, in addition,
are evaluated by two focus groups of gamification and
health care management professionals (Flick, 2022; Sim
& Waterfield, 2019) which will be explained in detail in
Section 3, Subsection 3.2 Phase 2: Focus groups. This
allows us to advance our knowledge and get closer to the
vision of professionals who develop their work in the
field that concerns our research. Knowing what is being
researched and where efforts should be directed is critical
to guide future research on gamification in health care
management, especially if we consider its potential to
improve efficiency in this sector. To this end, we con-
ducted a review to identify the attributes of gamification
in the health care literature to guide the future research
agenda (J. S. Kim & Chung, 2017) and provide policy-
relevant results (Perkmann et al., 2013).

The concept of gamification used in this study is the
one followed in the most relevant international literature,
such as the work of Zichermann and Cunningham
(2011), from which gamification could be understood as
the application of the game to other fields and activities
with humans interaction as could be the field of health
care management. In this same line, we also have as an
example of the definition of gamification used in this
study, the one provided by Werbach (2014, p. 266),
which defines gamification as ‘‘the process of making
activities more game-like.’’

With our research, therefore, we seek to provide a con-
ceptual, objective and validated reference framework on
which researchers and health policy makers can develop a
research agenda aimed at more efficiently rationalizing
the resources of the health system, improving the quality
of health care management and increasing the satisfaction
rates of health professionals and patients with the health
service. To do this, we followed the multiphase analysis of
Micheli et al. (2019). Professor Micheli, a Professor at the
University of Warwick, is a renowned academic and con-
sultant to multinational companies for over 20 years and
has taught at a dozen European academic institutions.
Professor Micheli and his research team have used the
multiphase analysis in the past with robustness, publishing
their results in a leading international journal. Through a

multiphase analysis (Micheli et al., 2019), we first extract
all the relevant bibliographic data for our research accord-
ing to a methodology of data generation structured in six
stages and a descriptive analysis oriented to the technical
characterization of the data. Then, we codify all the infor-
mation, identify the main attributes with the collaboration
of two independent experts and check their validity by
evaluating two focus groups of gamification and health
care management professionals (Flick, 2022; Sim &
Waterfield, 2019).

In accordance with the above, this paper is structured
into five sections. After this introduction, the second sec-
tion is dedicated to compiling the relevant bibliographic
data for our research and their descriptive analysis. The
third section codifies and identifies the main attributes
by relying on independent experts and specific focal
groups of gamification and health care management.
After the final synthesis developed in this third section,
in the fourth section, we proceed to discuss the main
attributes identified in the systematic review of the litera-
ture. The fifth section is dedicated to discussing and com-
paring our results with the existing literature. Finally, the
sixth section presents the conclusions of our study.

Literature Review

A clear and rigorous methodology is critical in ensuring
the reproducibility of results (Micheli et al., 2019; Silva
et al., 2020; Verganti et al., 2021). To this end, we begin
our analysis with a literature review structured in two
sections. First, we gather bibliographic data related to
the object of study of our research. In the second section,
we implement a descriptive analysis aimed at characteriz-
ing the articles selected in the previous section.

Data Collection

This first phase of the search, in which we identify the
bibliography that studies the two concepts, gamification
and health care management, was developed following
the methodology of Micheli et al. (2019), as shown in the
six stages detailed in Figure 1.

The first stage, which consists of an initial search for
the selected terms, is carried out in five databases,
namely, four multidisciplinary databases (Web of
Science, Scopus, Science Direct, Springer Link) and one
health-specific database (PubMed). In the second stage,
we add to the located articles other articles located from
their references, and in the third stage, we eliminate
duplicated articles. The fourth stage consists of a selec-
tion of articles that meet the objectives of the review
according to the titles and abstracts. Then, in the fifth
stage, the articles are refined according to the quality of
the complete articles. Finally, in the last stage, the final
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articles are generated. Later, by obtaining a series of
attributes and codes, the scientific literature on gamifica-
tion in the health field is reviewed.

Once introduced, we describe in more detail the most
relevant aspects of each of these six stages. Within the
first stage, oriented to the initial search of relevant terms,
it is worth noting that the field of application of games
and gamification in health is wide. For example, physical
activity (Harris, 2018b), training professionals (Garnett
& Button, 2018), or even connecting people to the
advances of medical science (Novák et al., 2016) should
be promoted. To favor the precision and conciseness of
our analysis, in this work, we circumscribe the field of
research to gamification and health care management.
For this purpose, in this first stage, the following boolean
operators are used: (GAMIF*) AND (HEALTHCARE
OR MEDIC* OR PHARMAC* OR NURS*).

GAMIF* search criterion is used to limit the review
to gamification, excluding terms related to serious games
(Verschueren et al., 2019). The basis of both terms is the
same, that is, the game to motivate and create engage-
ment (Krath et al., 2021); however, although in both
aspects there is a non-game purpose, in gamification, the
game elements are part of the system along with others
that are not games, while the serious games are com-
pletely built on these elements (Kasurinen & Knutas,
2018; Laamarti et al., 2014). Regarding the search cri-
teria used in the health field, we have employed
HEALTHCARE search criterion. According to the
WHO (Shimkin, 1946), HEALTHCARE refers to a set
of services to promote, protect or restore health, with

gamification being a tool of health services, to achieve
health goals. To introduce the main health areas, medi-
cine, pharmacy and nursing, we also introduce
MEDIC*, PHARMAC*, NURS* and so on, and the
different phases of health care management, prevention,
diagnosis, treatment, rehabilitation and care are also
included.

We also use HEALTHCARE and not HEALTH
because the concept of health, according to the WHO
(Shimkin, 1946), refers to a ‘‘state of complete physical,
mental and social well-being, and not merely the absence
of disease.’’

The search is carried out in June 2020 in the PubMed,
Scopus, Science Direct, Web of Science and
SpringerLink databases, which were selected based on
their up-to-date, temporal and thematic coverage accord-
ing to the study and their provision of links to the com-
plete articles to facilitate the work of the researchers. In
relation to the filters used, we apply the restrictions
allowed by the databases (Table 1) and a time range of
the years 2009 to 2020 because both the concept of gami-
fication (Deterding et al., 2011a) and publications related
to it (Kasurinen & Knutas, 2018) are recent in nature. In
the end, we obtain a total of 2,989 results: 139 from

Figure 1. Stages of the data collection process.

Table 1. Databases and Search Criteria.

Database Search criteria

PUBMED Terms: GAMIF* AND (HEALTHCARE OR
MEDIC* OR NURS* OR PHARMACY*)

Types of articles: clinical trial, controlled
clinical trial, journal article, review

Publication dates: 11 years
Species: Human

WEB OF SCIENCE Terms: ALL = (GAMIF*) AND
(HEALTHCARE OR MEDIC* OR
PHARMAC* OR NURS*).

All languages
Time period: 2009 to 2020
Types of documents: Articles

SCOPUS Terms: ALL = (GAMIF*) AND
(HEALTHCARE OR MEDIC* OR
PHARMAC* OR NURS*).

Time period: 2009 to 2020
Type of documents: Article, Review
Type of font: Magazines, Commercial

publications
SCIENCE DIRECT Terms: GAMIF AND HEALTHCARE,

GAMIF AND MEDIC
GAMIF AND PHARMAC
GAMIF AND NURS
Time period: 2009 to 2020
Type of document: articles, reviews

SPRINGER LINK Terms: GAMIFY*AND (HEALTHCARE
OR MEDIC* OR NURS* OR
PHARMACY*)

Type of document: Articles
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PubMed; 1862 (Scopus); 6 (Science Direct); 167 (Web of
Science), 815 (SpringerLink).

Once the first stage of our data collection process is
concluded, then, in a second stage, in addition to these
2,989 articles collected, we add another 273 articles
located in the bibliographic references of the first-stage
search results, thereby generating a total of 3,262 refer-
ences. In this way, we include other articles that make
relevant contributions to the knowledge about the field
of this study.

In the third stage, and through the Mendeley biblio-
graphic manager, the 73 references that are duplicated in
our results because they appear in different databases are
eliminated. Then, the fourth stage consists of a phase of
reviewing the articles, which entails the reading of the
titles and the summaries for the elimination of those arti-
cles not relevant to the objective of this work by applying
the rules detailed in Table 2. According to this procedure,
at the end of this fourth stage, 358 results are eliminated.

In the fifth stage, we perform a complete reading of
the articles to exclude working papers, opinion articles,
protocols and editorials to check that the methodology is
adequate and that the individual, the problem, the inter-
vention and the results all coincide with the objectives of
this review.

Finally, in the sixth and last stage, we obtain 118 arti-
cles, which, ultimately and following the previous phases
and selective filters, we will use in our research. We will
proceed to the in-depth analysis of these articles. These
118 articles are classified according to the analysis meth-
odology they use in Appendix 1 and are marked with an
asterisk (*) in the bibliographic references section of this
research.

Descriptive Analysis

After obtaining the 118 previously mentioned articles, in
this second section, we proceed to their characterization

according to aspects such as the year of publication, their
bibliographic references or the journals in which they are
located. As seen in Figure 2 and because gamification is
a recent term (Landers et al., 2018), in the first years of
the search, the number of articles located is reduced but
presents a continuously increasing trend. The first article
appears in 2010, and it is not until 2013 that the constant
increase in the accumulated percentage of publications in
the field of research concerns us, that is, the gamification
of health care management begins.

The 118 articles selected belong to 92 scientific jour-
nals (Figure 3) and have a theme that is directed mainly
at public health (26) or medical clinics (22), although
there are also references to computer science (18), health
(12), and technology (9).

According to their analysis methodology, we identify
four types of articles (Appendix 1): studies with partici-
pants, theoretical framework studies, literature review
studies, and evaluation studies of apps and software. In
the first group, the number of studies in which ‘‘N’’
exceeds 1,000 participants is scarce (Harris, 2019); only
six randomized and controlled trials are included, and
they do not measure health outcomes as often as they
measure individual behavior. The studies that refer to
the theoretical framework and the review of the literature
address the use of gamification in a wide variety of fields,
both clinical and educational. Finally, in the group of
studies dedicated to app and software evaluations, expert
analyses abound.

For the bibliographic references on the concept of
gamification that are the most cited in the studies ana-
lyzed (Table 3), the most popular is that of Deterding
et al. (2011b), which is present in 42% of these studies.
This reference is followed by the meta-analysis of
Hamari et al. (2014), which is cited in 22% of the cases
studied.

In light of these references, we can conclude that there
is some consensus among researchers regarding
Deterding et al.’s (2011b) definition of gamification as
‘‘the application of game elements in non-game environ-
ments.’’ This consensus is a good starting point for the
research objectives of this article.

Construction of Coding and Attribute
Identification

The coding of constructs consists of the extraction of cer-
tain words or concepts that reflect the main content of
the articles examined. At this point, we exclude formal
aspects such as the type of research, methodology, or
data collection and instead focus on those characteristics
that strictly refer to gamification and health care man-
agement. After a first identification, we unify the codes
with similar meanings, for example, ‘‘old age,’’ ‘‘elderly,’’

Table 2. Selection Criteria.

1 Gamification is an object of study and not simply
mentioned.

2 The article focuses on the use of gamification in the health
sector.

3 The document evaluates the application of gamification for
end users.

4 The document provides empirical evidence on the impact
and outcomes of health gamification.

5 The results must be related, directly or indirectly, to
health. Excluded are topics not directly related such as
wellbeing and exercise.

6 Articles referring to concepts such as serious games, video
games, board games, exergames, virtual reality, escape rooms
and simulations, which, although related, do not directly
study gamification, are excluded.
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and ‘‘senior citizens.’’ As a final result, we identify 183
codes associated with the current state of research on
gamification in healthcare.

After the initial coding of constructs carried out by
the research team, we proceed to the identification of
attributes. This attribute identification is organized in
three consecutive phases. In the first phase, we request
the collaboration of two independent experts. Then, after
verifying the reliability of the attributes obtained by the
two experts through inter-rater reliability analysis, in a
second phase, we check the validity of the code assign-
ment by evaluating two groups of professionals using the
focus group methodology (Kitzinger, 1995). Finally, after
these two preliminary phases, the authors of this research
proceed to make the final synthesis. In the following, we
present in detail each of these three phases aimed at cod-
ing and identifying the main attributes of our research.

Phase 1: Independent Experts

Many of the codes extracted from the 118 articles
selected for our research refer to concepts that are closely
related to each other. Therefore, following the methodol-
ogy of Micheli et al. (2019), two independent experts

proceed to group these codes, according to their defini-
tions, into higher-order attributes. To provide a multidis-
ciplinary vision, experts are sought who have different
professional and academic profiles. Thus, the first of the
experts has a background in nursing, political science
and sociology and has experience in the health care man-
agement field, health planning and inspection. The sec-
ond expert is an industrial engineer and has worked in
business management.

The two experts were previously informed by the
research team of the objective, conceptual foundations
and methodology of the work in which they were going
to collaborate. They were provided with the list of codes
so that they could independently generate a series of
attributes, each of which identifies a set of codes.
Following this procedure, the first expert identifies seven
attributes, and the second identifies 10. Thus, the
researchers compare the results of the two experts. For
two of the attributes, that is, ‘‘psychology’’ and ‘‘beha-
viors,’’ the experts agree on the use of the same name. A
correlation is also observed between the codes contained
in the attributes of ‘‘technology’’ and ‘‘electronics’’ and
‘‘health/medicine’’ and ‘‘medical science.’’ Lower levels
of coincidence, although some similarity, are also
observed between the codes grouped by the experts as
‘‘activities’’ in one case and ‘‘life stages’’ in the other.

In any case, to check the quality of the analysis of the
qualitative data, it is necessary to verify that the selected
attributes are correct representations of the codes. This
requirement is tested by calculating the interrater relia-
bility or reliability indices among the evaluators (Gisev
et al., 2013), with a result of 59%, which is a high score
for an initial coding phase.

Figure 2. Publication year of articles on gamification and healthcare.

Table 3. Most Frequently Cited References on Gamification.

Author Year Type Frequency (%)

Deterding 2011 Proceeding 41
Hamari 2014 Proceeding 22
Zicherman 2011 Book 10
Ryan 2000 Article 9
Say 1985 Book 8
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Figure 3. Scientific journals where the selected articles were located.
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Finally, to improve the convergent and discriminant
validity (Rosenthal & Rosnow, 1991) of our results, we
proceed to assess the discrepancies and similarities,
selecting a final set of attributes that show greater coinci-
dence levels while modifying the definition and naming
of some of them. As a final result, we obtain the seven
attributes described in Table 4. The first group refers to
health care users, the second alludes to aspects related to
psychology, the third contains codes related to behavior,
the fourth refers to activities in which these behaviors
are developed, the fifth describes the health field, the
sixth refers to the elements and other aspects of applied
gamification, and finally, the last section of attributes

describes the technology that defines the environment of
application of the study.

Phase 2: Focus Groups

After categorizing the attributes, we proceed to confirm
the validity of the analysis. For this purpose, we resort to
the evaluation of professionals from the health and gami-
fication sectors using the methodology of focal groups
(Flick, 2022; Kitzinger, 1995). This technique represents
the most flexible and adaptable methodology within the
field of qualitative research analysis, which gives robust-
ness to the analysis and enhances the validity of the con-
clusions derived from the results provided by our research
in this particular aspect of our analysis (Chioncel et al.,
2003; Vogt et al., 2004). Figure 4 shows the steps used to
implement the methodology of the two focus groups used
in our study. The health care management focal group is
made up of four doctors, one nurse, and one pharmacist,
both from the public sector (four doctors and one nurse)
and the private sector (one pharmacist) and with experi-
ence in health care management (all of them), research
(two of them), management (two of them) and health
technology (one of them). The focus group of

Table 4. Item Attributes.

Attributes Codes Example

Users 15 codes de Vette et al. (2015)
Psychology 21 codes Lumsden et al. (2017)
Behavior 33 codes Constantinescu et al. (2017)
Activities 20 codes Ahola et al. (2013)
Health field 70 codes Slomski (2017)
Gamification 13 codes Edwards et al. (2016)
Technology 11 codes Sardi et al. (2017b)

Figure 4. Development of the focus group exercise.
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gamification professionals is made up of seven people,
two from the field of education, four from consultancy,
and one from video games. Of these seven people, five
have publications, and six provide training on
gamification.

Despite the different backgrounds and extensive
knowledge and experience of the members of each of the
two groups, the consensus in the assignment of codes is
remarkable, confirming the validity of the results
obtained initially. In fact, in one of the groups, only the
change of the school and community codes from the
health care users attribute to the activities attribute is
proposed, and in the other group, the incorporation of
the resilience code to the behavior attribute is proposed.

Among the ideas contributed by these professionals,
the health professionals express the lack of quantitative
studies that measure the health outcomes of patients,
while the professionals from the educational field suggest
other attributes such as psychology and pedagogy and
codes such as emotion, learning, and communication,
among others. Other contributed ideas consist of the
need to clearly identify the objective and the user in every
gamification process, the need for co-creation with pro-
fessionals from different fields, and the need of the health
world to have tools for the motivation of patients and
professionals.

Phase 3: Final Synthesis

After the codification of the articles, the preliminary
analysis of the independent experts and the verification
of professionals through the focus groups, we proceed to
the final synthesis. The result of this synthesis appears in
Table 5, in which we collect the ultimately identified and
selected attributes, the number of articles in which these
attributes are present, and the codes associated with each
attribute, together with an example of the literature for
each of them.

In a first reading of the previous table, we check the
different frequencies of the different attributes, which
indicates that not all aspects have been the object of the
same attention. Thus, in 99 articles, the health field is
described; in 88 articles, behaviors are described; in 66
articles, technology is used; 43 articles describe the health
care users; 31 articles describe psychological aspects; 62
studies focus on activities; and 34 articles mention ele-
ments of gamification. Similarly, we note that some attri-
butes, such as technology, contain a small number of
codes, although there are a high number of publications,
and in others, such as the health field, the dispersion is
much greater. This result may indicate that while the
application of gamification is carried out with a series of
very specific technologies (mobiles or apps), it is never-
theless applied in a wide spectrum of facets in healthcare.

Discussion of the Attributes of the
Literature on Gamification in the Health
Field

The current health system, in which public health,
chronic diseases and patient empowerment have become
very important, requires tools that promote the motiva-
tion of both patients and professionals. The work of Qiu
(2017) notes the usefulness of gamification, a tool which,
although not exempt from discussion (Hung, 2017), is
very implanted in other areas such as education and
business, in achieving this objective. Therefore, in this
work, we analyze scientific articles related to gamifica-
tion and health care management published from 2009
to 2020 with the aim of providing managers, profession-
als, and researchers a solid framework on which to base
their practical application and identify those aspects
where it is necessary to deepen their research.

This review is, therefore, a notable contribution to the
literature for responding to the important need already
indicated and for presenting several innovative aspects at
both the conceptual and methodological levels. At a con-
ceptual level, we can highlight that, first, gamification
itself is a recent concept (Landers et al., 2018) and, sec-
ond, its use in a context other than educational and busi-
ness contexts, such as health, is also very novel and has a
clear and constant upward trend. On a methodological
level, this research presents an appreciable contribution
by conducting a systematic review of gamification in the
health field, in which only partial reviews have existed to
date (m-Health, mental health, promotion or training).
For this contribution, we have relied on the participation
of independent experts according to the methodology of
Micheli et al. (2019), thereby complementing it, in addi-
tion, with the participation of focal groups both in the
health field and in that of gamification.

After this process, we observe, first of all, that there is
a wide consensus in the specialized literature on the defi-
nition of the concept of gamification, being, in this sense,
the most cited articles of Deterding et al. (2011b),
Hamari et al. (2014), and Zichermann and Cunningham
(2011). Regarding the type of publications, studies with
participants are the most frequent, although only six ran-
domized and controlled trials have been published. Most
of these studies measure individual bebehaviors but there
is a lack of studies measuring health outcomes. Other
types of articles generally address the theoretical frame-
work, conduct partial reviews of the literature, or evalu-
ate programs and applications.

Second, in this work and as an additional contribu-
tion to the literature, we have determined that the most
relevant aspects of the content of the research published
to date in the field of gamification in the sanitary sector
refer mainly to the following seven attributes: (i) the
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Table 5. Codes, Attributes and Frequency of Occurrence.

Attributes Frequency Codes Example

Health
care users

43 References Teenagers The objective of this review is to gain an understanding of the teaching approaches used and their effectiveness in
imparting sexual health literacy amongst school adolescents (Haruna et al., 2018).Adults

Age
Employee
Students
Childhood
Youth
Players
Children
Patients
Parents
Professionals
Residents
Users
Old age

Psychology 31 References Boredom The gamified system showed good acceptability, usefulness, and engagement among anxious children receiving brief
cognitive behavioral therapy treatment (Pramana et al., 2018)Anxiety

Apathy
Wellness
Cognition
Social comparison
Competition
Communication
Awareness
Social Connectivity
Contexts
Depression
Emotional disorders
Emotional disability
Phobia
Incentives
Independence
Memory
Personality
Psychology
Satisfaction

Behavior 88 References Leaving The underlying frameworks of both concepts are then analyzed in order to develop propositions for use in the
design of an effective gamification setting to promote sustainable nutritional behavior (Berger & Schrader, 2016)Attitudes

Learning
Attention
Self-care
Self-determination
Self-management
Self-regulation
Collaboration
Behavior
Knowledge
Consensus
Creativity
Watch out
Compliance
Decisions
Empowerment
Encourage
Engagement
Enjoyment
Training
Errors
Skills
Habits
Tools
Inhibition
Motivation
Responsibility
Retention
Usability
Variability
Violence
Resilience

(continued)
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Table 5. (continued)

Attributes Frequency Codes Example

Activities 62 References Physical activity MapTrek is a mobile health platform that gamifies Fitbit use for the purpose of promoting physical activity. The
purpose of this study was to test the efficacy of MapTrek for increasing daily steps and moderate-intensity steps
over 10 weeks in a sample of sedentary office workers (Gremaud et al., 2018).

Food
Walk
Campaign
Community
Tip
Creation
Questionnaires
Education
School
Exercise
Teaching
Fruits and vegetables
Intervention
Research
Games
Participation
Sedentarism
Tasks
Active travel

Health field 99 References Adherence The potential of BCTs and GTs in diabetes management apps has not been fully exploited yet. Only very restricted
sets of BCTs and gamification features were implemented. Systematic research on the efficacy of specific BCTs and
GTs is needed to provide further guidance for app design (Priesterroth et al., 2019).

Alcohol
Anatomy
Anesthesia
Home care
Cardiology
Tobacco Cessation
Surgery
Clinic
Cost
Chronicity
Dental
Dermatology
Patient performance
Cognitive impairment
Diabetes
Diagnosis
Diet
Economy
Effectiveness
Efficiency
Nursing
Epilepsy
Sclerosis
Lifestyle
Pharmacy
Physiotherapy
Guidelines
Habituation
History
Industry
Infections
Jurisprudence
Breastfeeding
Medications

(continued)
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Table 5. (continued)

Attributes Frequency Codes Example

Medicine
Melanoma
Monitoring
Business
Pneumothorax
Nutrition
Obesity
Ophthalmology
Otolaryngology
Orthopedics
Pediatrics
Weight loss
Prescription
Prevention
Promotion
Pulse
Radiology
Relapse
Rehabilitation
Cardiovascular risk
Health
Community health
Mental health
Public health
Sexual health
Health
Satisfaction
Patient safety
Health service
AIDS
Substance of abuse
ADHD
Therapy
Test
Treatment
Spatial vision

Technology 66 References App Gamification, applied with mHealth (mobile health) applications, has the potential to better facilitate patient self-
management (Miller et al., 2016).Digital

E-health
Computing
Innovation
Internet
Mobile health
MOOC
Mobile
Platform
Virtual reality
Social networks
Robots
Sensor
Simulation
Software
Technology
Telemedicine
U-Health
Wearables
Smartphone
Prototype
3D

Gamification
elements

34 References Badges The results indicate that some students chose to enhance their learning potential in class by earning digital badges
prior to class (Garnett & Button, 2018).Elements

Team
Strategies
Feedback
Skills
Games
Achievements
Mechanical
Narrative
Levels
Points
Rewards
Leaderboard
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characteristics of the health care users to whom gamifica-
tion is applied, (ii) its psychological aspects, (iii) the
behaviors of these health care users that we intend to
promote, maintain or avoid, (iv) the activities in which
these behaviors are included, (v) the fields of the health
field in which it is used, (vi) its relationship with technol-
ogy, and (vii) the gamification elements used.

Health Care Users

The detailed and in-depth study of the healthcare users
to whom the gamification experience is directed is a cru-
cial step for its adequate implementation (Hamari et al.,
2014) and for the effectiveness of the gamified experience
(Orji et al., 2017). In this sense, our analysis shows that
there are two main characteristics of the health care users
on which most of the studies analyzed focus, namely, age
and the role they play in the health system. In terms of
age, the most frequent groups are adolescents and elderly
individuals. The objectives of gamified experiences in
these groups are encompassed in different areas identi-
fied within the Health field attribute. For example, activi-
ties aimed at adolescents are linked to promoting sexual
health (Haruna et al., 2018) or nutrition (Wilson &
McDonagh, 2014). Regarding elderly individuals, gamifi-
cation in the health context seeks to promote physical
activity (van Stralen et al., 2010) and adherence to and
compliance with treatments (de Vette et al., 2015).

Regarding the role of the user in cases of gamification
in the health sector, the most repeated occupations are
those of students, with the purpose of promoting health
habits (Earle et al., 2018) and their training in different
health areas (Garnett & Button, 2018), and the occupa-
tion of resident doctors in contexts related to learning
(Mokadam et al., 2015) and training (Nevin et al., 2014).
This is in line with the results of general reviews about
gamification, which point to education as its most impor-
tant application sector (Kasurinen & Knutas, 2018;
Klock et al., 2020).

However, our research highlights the marginal treat-
ment, to date, by the experiences of gamification devel-
oped in the health field, of both the user in his or her
role as a patient (Caliskan et al., 2018) and in his or her
role as an employee of the health sector (Hammedi et al.,
2017). In addition, regardless of the role played, we have
noted a lack of studies that typify health care users from
the point of view of their relationship with the elements
of the game (Marczewski, 2015). This is an important
handicap in regard to successfully applying gamification
techniques in any context, including health.

Psychology

The aim of gamification is to activate the motivation
mechanisms of the participant in the gamified experience,

and this activation, from the point of view of psychology,
is achieved through emotion and cognition (Mullins &
Sabherwal, 2020). According to our research, we have
verified that many articles refer to aspects such as psy-
chology (Harris, 2018b), cognition, or memory (Savulich
et al., 2017). They also study the positive emotions gener-
ated by competition (Kawachi, 2017) and well-being (D.
Johnson et al., 2016) and negative emotions such as
apathy (Savulich et al., 2017) or boredom (Lumsden
et al., 2017). In any case, our research shows that many
of these investigations lack a systematic, structured anal-
ysis with quantitative empirical evidence of the relation-
ships between the use of gamification in the health sector
and its effects on motivation, engagement and behavioral
change of the end user to whom the gamification experi-
ence is directed. Quantitative research on these aspects is
essential to better understand the effects of gamification
in specific healthcare environments and to be able to
design effective gamified experiences that achieve the
objectives for which they were created.

Behavior

Another central attribute that our systematic review of
the literature has identified in the field of gamification in
the health field is behavior, with 88 references. Not in
vain, the ultimate aim of all gamified experiences is to
favor the change of behaviors related to the health of the
user who participates in the mentioned experience, as
well as its maintenance in the time of new acquired health
habits (Seaborn & Fels, 2015). In numerous articles, the
codes of behavior (Schoech et al., 2013), engagement
(Wilson & McDonagh, 2014), motivation (Wollmann
et al., 2016), and encouragement appear. Healthy beha-
viors are encouraged, such as compliance (Leinonen
et al., 2017), collaboration or responsibility, as well as the
abandonment of harmful behaviors, such as mistakes,
neglect, variability, and violence (Savulich et al., 2017).

Activities

Our research also shows the existence of a clear tendency
in the most recent specialized literature to analyze the
relationship between gamification, the population’s life-
style and its formation. All these aspects are included in
the general attribute of Activities. The most effective
interventions to improve health are related to one’s life-
style (Kraft et al., 2009), and within this health determi-
nant, the most numerous activities where gamification is
applied are related to physical activity (Steinert et al.,
2018) and food (Jones, Madden, Wengreen, Aguilar, &
Desjardins, 2014). Activities related to training range
from patient education (Theng et al., 2015) and health
education in schools (Haruna et al., 2018) to training
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professionals either at universities (Lemermeyer &
Sadesky, 2016) or in their practice as resident physicians
(Nevin et al., 2014). Additionally, although to a lesser
extent, gamification practices in the literature appear to
promote other professional activities, such as handwash-
ing (Lapao et al., 2015) and research (Sardi et al., 2017b).
From our point of view, there are other activities in the
healthcare field that could be gamified. For example, as
mentioned in the health care users attribute, our research
highlights the marginal treatment of the user in his or her
role as an employee of the health sector. However,
employees in the health sector represent potential health
care users of gamification. In other sectors, gamification
improves employee satisfaction and engagement (Silic
et al., 2020); which, in the health care sector, can lead to
an improvement in service quality (Perreira et al., 2018).

Health Field

Health care management, which is the object of analysis
in this research, constitutes a very broad and diverse field
of knowledge with a large number of different sectors,
levels of care, pathologies and professions. Therefore, it
is vital to determine those contexts where gamification
becomes more relevant. Preventive medicine and chronic
disease are the areas in which much of the current
research in the gamification of health care management
is focused. Preventive medicine is reflected in codes such
as promotion (Horstmann et al., 2018) or prevention
(Lapao et al., 2015). This is consistent with the results
previously discussed in the Activities attribute, in which
we have pointed out that the activities identified as most
relevant are those related to physical activity and food,
which are two aspects closely linked to a healthy lifestyle
and health promotion.

Chronicity (Giunti et al., 2018), which is currently a pri-
ority for health systems at the global level (Madrid &
McGee, 2019), is visible in articles related to the chroni-
cally ill, adherence to treatment (Leinonen et al., 2017),
rehabilitation (Kontadakis et al., 2020), or relapses
(Vervaeke et al., 2018). Regarding the predominant
pathologies, chronic diseases such as diabetes (Priesterroth
et al., 2019), obesity (Van Lippevelde et al., 2016), or men-
tal health (Brown et al., 2016) are common.

Technology

Another attribute identified in this systematic review of
the literature shows that, as in education (Tsay et al.,
2018) and business (Adornes &Muniz, 2019), in the health
field, there is also a close relationship between gamifica-
tion and new technologies. Technology, with a frequency
of 66 references, represents the third attribute with the
greatest presence in the articles included in this review.

Precisely, it is placed behind the Health field (99 refer-
ences) and Behavior (88 references). This highlights the
close relationship between gamification and technology in
its application in the healthcare field. Authors from other
disciplines have pointed out the link between both con-
cepts and note that, although gamified experiences can be
created in a non-technological context (See, 2020), tech-
nology facilitates their application (Murillo-Zamorano
et al., 2019; Parapanos &Michopoulou, 2019).

The most commonly used technological device for the
implementation of gamification experiences in health
care management is the cell phone. Numerous articles
refer to mobile phones (Kontadakis et al., 2020), smart-
phones (Kurtzman et al., 2018), mobile health (Gremaud
et al., 2018), and apps (Hightow-Weidman et al., 2018).
Other areas of technology also detected in our research
are e-Health (Uechi et al., 2018) and the use of social net-
works (Ahola et al., 2013) or the Internet (Horstmann
et al., 2018). Concerning the healthcare areas of applica-
tion of technology and gamification, gamification is used
in the following areas both training through simulation
(von Barnekow et al., 2017) or MOOC course platforms
(Steinert et al., 2018) and in the treatment or diagnosis of
patients through physical activity (Uechi et al., 2018),
rehabilitation, telemedicine (Giunti et al., 2018), virtual
reality, and wearables (Steinert et al., 2018).

Gamification Elements

Gamification elements represent the second least present
attribute in the selected articles. We consider it conveni-
ent to emphasize within this section of the discussion that
gamification is not effective per se. The use of one or
more elements in the design of the gamification experi-
ence leads to different results (Sailer et al., 2017) because
each element satisfies different needs (R. M. Ryan &
Deci, 2000). It is therefore crucial to identify and use the
elements of the gamification experience that best contrib-
ute to the achievement of the behavioral objectives set
(Murillo-Zamorano et al., 2021). Despite this need, our
research shows that the number of articles in which these
elements and their interactions are studied in depth is
limited. Some articles, such as Berger and Schrader
(2016), refer to the mechanics of Werbach and Hunter
(2012), while others allude to the elements of gamifica-
tion in a nonspecific way (Edwards et al., 2016); finally,
some, in even smaller number, allude to specific but dis-
jointed elements such as feedback (Wollmann et al.,
2016), rewards (Zuckerman & Gal-Oz, 2014), badges
(Garnett & Button, 2018), levels (Afyouni et al., 2017),
or points (McAuliffe et al., 2020).

It is necessary to note in the future research agenda
both the theoretical concretion of these elements and the
empirical contrast of their interactions with the objectives

14 SAGE Open



and health behaviors pursued by the gamification experi-
ence. It should also be noted that theoretical frameworks
included in this review, such as those of Janssen et al.
(2017) and M. D. Lee (2016), point out the need for col-
laboration between game designers and health care pro-
fessionals to create appropriate gamified experiences. In
this sense, they recommend that health care professionals
know the game principles and participate in creating
gamified designs framed in this sector.

Discussion

In recent years there has been increasing interest in gami-
fication in the health care sector. We have conducted this
systematic review to provide a conceptual, objective and
validated reference framework on which researchers and
health policy makers can develop a research agenda
aimed at more efficiently rationalizing the resources of
the health system, improving the quality of health care
management and increasing the satisfaction rates of
health professionals and patients with the health service.
In the following, we discuss the results of our research
and compare them with those obtained in other reviews
on gamification in health care.

Our review includes a larger number of articles (118
articles, as of June 2020) than previous reviews conducted
by Brown et al. (2016) in mental health (61 articles),
D. Johnson et al. (2016) in health and wellbeing (19 arti-
cles), Sardi et al. (2017a) in e-Health (46 articles), Cheng
et al. (2019) in mental health (70 articles), Martinho et al.
(2020) in elderly care (103 articles), Tran et al. (2022) in
medication adherence (11 articles), and Al-Rayes et al.
(2022) in healthcare (22 articles), among others.

The most recent and general is the review by Al-Rayes
et al. (2022) on gamification in healthcare. However, their
review, unlike ours, only focuses on three aspects: which
are the most employed elements, the main areas of appli-
cation and the challenges it represents. Sardi et al. (2017a)
carry out a systematic review of the literature on the use of
gamification and serious games in e-Health. In their work,
they perform a joint analysis of gamified designs and seri-
ous games, despite the existing differences (Krath et al.,
2021). In this way, they analyze the domains within health
where these resources are used, the research types of the
studies and the benefits found. Other reviews have been
conducted in specific domains within health care such as
mental health (Brown et al., 2016; Cheng et al., 2019) and
medication adherence (Tran et al., 2022). Some similarities
and differences are found between our findings and those
of previous reviews:

First, regarding health care users, our analysis shows
that there are two main characteristics of the health care
users on which most of the studies analyzed focus,
namely, age and the role they play in the health system.
Regarding age, D. Johnson et al. (2016) point out that the

participants of most studies are adults, although some
also target children and adolescents. In contrast, our
review shows that studies focus on adolescents and elderly
individuals. In the most recent literature, we can even find
a review focused on the use of gamification in elderly care
(Martinho et al., 2020). In reference to the role of the par-
ticipants in the health care system, our review points out
that students are the predominant ones. Education is the
main area of gamification application (Kasurinen &
Knutas, 2018; Klock et al., 2020). Moreover, in the litera-
ture we can even find reviews about the employment of
gamification in health professions education (S. V. Gentry
et al., 2019; van Gaalen et al., 2021).

Second, regarding the health field attribute, according
to the study by Sardi et al. (2017a), the most analyzed
topics are chronic disease management and physical activ-
ity, followed by nutrition, mental health and hygiene.
According to the review by Al-Rayes et al. (2022), the
most important application areas are physical fitness,
chronic disease management, rehabilitation and physical
therapy. D. Johnson et al. (2016) derive from their review
that physical health and, in particular, the promotion of
physical activity is the area with the highest concentration
of studies. According to our review, the health fields with
the highest number of studies are preventive medicine and
chronic diseases. It should also be noted that in our study
we identified many more codes within the health field
attribute (70 codes) than in reviews by other authors.

Third, with regard to technology, our review indicates
that the most important device through which gamifica-
tion is implemented in health care is the smartphone. This
is not surprising given that the smartphone has become
an indispensable device that allows us to be connected to
the Internet from anywhere and whose number of health
care users has increased substantially in the last decade
(Li et al., 2022). Edwards et al. (2016) analyzed the use of
gamification in apps for health promotion and only 4%
of the apps included in their study had a gamified design.
However, it should be noted that, according to the review
by Martinho et al. (2020) on the use of gamification in
elderly care, the most commonly used technologies are
self-management systems, portable devices, physical
robots, consoles and wearable technologies.

Fourth, regarding gamification elements, the most
employed according to the study by Sardi et al. (2017a) are
feedback/rewards and social connection, followed by prog-
ress bars and challenges/quests. Martinho et al. (2020) point
to feedback, progession/levels and rewards as the most
important. Al-Rayes et al. (2022) find that the most impor-
tant are points, leaderboards, levels, feedback and chal-
lenges. Brown et al. (2016), on the contrary, point out that
story/theme is the most present element in mental health,
while levels are not used in this field. However, the review
by Cheng et al. (2019) in mental health reveals that the
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most important elements are levels/progress, points,
rewards, narrative/theme, personalization and customiza-
tion. In other words, the results differ between both stud-
ies conducted in the same field. In any case, as we have
argued in the previous section, it is necessary to carry out
more empirical research that explores the relationship
between the elements and the effectiveness of the gami-
fied experience. This research will help to gain a deeper
understanding of how gamification works in this context
and to develop guidelines or recommendations on which
to base the gamification design process.

Finally, it should be noted that the attributes psychol-
ogy, behavior and activities do not appear in the reviews
carried out by other authors, or are encompassed within
other attributes. For example, D. Johnson et al. (2016)
differentiate between health care users with prior motiva-
tion and those without, concluding that in most studies
participants had no prior motivation. In our case, we
encompassed motivation within the behavior attribute.
This lack of attention to psychology, behavior and activ-
ities is surprising given that gamification has been widely
studied from a psychological basis in other fields of
knowledge, being essential that its application is based
on a theory of motivation (Landers et al., 2015).
Likewise, through gamification, motivation is influenced
to achieve a change in user behavior (Seaborn & Fels,
2015). In our review we have identified different beha-
viors present in the literature on gamification in health
care such as the promotion of healthy behaviors such as
compliance, collaboration or responsibility, as well as
the abandonment of harmful behaviors.

As mentioned in the previous section, our research
shows that there is a lack of systematic, structured analy-
sis with quantitative empirical evidence of the relation-
ships between the use of gamification in the health sector
and its effects on motivation, engagement and behavioral
change of the end user to whom the gamification experi-
ence is directed. Unlike the health care field, the relation-
ships between motivation, engagement and behavioral
change have been extensively studied in other fields of
knowledge (Khodabandelou et al., 2023; Oliveira et al.,
2023). Finally, we would like to point out that like any
scientific work this one also has limitations. In our case,
we have followed the methodological approach of Micheli
et al. (2019) for the systematic literature review. There are
other approaches in the literature, such as Domenico
et al. (2021) or James et al. (2021), that propose alterna-
tive scenarios that could be considered in future research.

Conclusions

Healthcare, a sector in which public health, chronic dis-
eases and patient empowerment have now taken on a cen-
tral role, requires tools that promote motivation,
engagement and behavioral change, both from the patient

(L. C. M. Johnson et al., 2021) and from healthcare pro-
fessionals (Veenstra et al., 2020). Gamification, which is
understood as the application of game elements in non-
playful environments, is a tool in continuous growth and
expansion that can be very useful for these purposes.

The potential of gamification, which has already been
effectively proven in the fields of education (Manzano-León
et al., 2021) and business (Merhabi et al., 2021), does not,
to date, have a theoretical frame of reference based either
on its elements or on the interactions of these elements with
the health objectives and behaviors demanded by the health
care management sector. To the best of our knowledge, our
research is the first to offer a systematic review of the litera-
ture on gamification in the field of health care management
following the approach specified in our study.

The novel and systematic research methodology devel-
oped in this work has allowed us to introduce objectivity
criteria, based on which we have identified the existence
of a growing research interest in gamification in health
care management, focused mainly on chronicity, lifestyle,
preventive medicine and the training of professionals. To
identify the codes and attributes present in the literature
on gamification in healthcare management, we con-
ducted a systematic review of the literature and then car-
ried out a three-phase process. In these, two independent
experts and, subsequently and based on their results, two
focus groups contributed their vision in determining and
grouping the codes and attributes. With this, we also
provide clarity regarding the knowledge of professionals
and health managers about the usefulness and applica-
tions of gamification in health care management.

Our research also reveals the existence of gaps that
must necessarily be taken into account in the develop-
ment of the research agenda for the coming years. On
the one hand, there is a lack of studies that measure final
results in the health of the population. On the other
hand, there is a need for quantitative empirical evidence
on the existing relations between the use of gamification
in the health sector and its effects on user motivation,
engagement and behavior change. Furthermore, it is nec-
essary to go deeper into the typification of patients and
professionals, as well as into the preliminary identifica-
tion of those elements of gamification that are more
effective in each particular context.

Our purpose with this study has been to provide a con-
ceptual, objective and validated framework on which
researchers and health policy makers can develop the
agenda for future research in the gamification of health
care management. In our opinion, the execution of this
agenda will contribute to a more efficient rationalization of
the resources of the health system, improve the quality of
health care management and increase the satisfaction quo-
tas of health professionals and patients in regard to health
services.
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Appendix 1. General Description of Selected Articles According to Methodology.

Article Methodology

Abdul Rahim and Thomas (2017) Theoretical framework
Aburahma and Mohamed (2015) Review
Afyouni et al. (2017) Theoretical framework
Ahola et al. (2013) Study with participants
Alabdulakareem and Jamjoom (2020) Review
Alahäivälä and Oinas-Kukkonen (2016) Review
Alexander et al. (2019) Review
Allam et al. (2015) Study with participants
AlMarshedi et al. (2017) Evaluation
Alsalman et al. (2020) Review
Ang et al. (2018) Study with participants
Berger and Schrader (2016) Theoretical framework
Blok et al. (2019) Evaluation
Bodduluri et al. (2017) Study with participants
Boyle et al. (2017) Study with participants
Kamel Boulos et al. (2015) Review
Brazil et al. (2018) Theoretical framework
Brown et al. (2016) Review
Bukowski et al. (2016) Theoretical framework
Caliskan et al. (2018) Review
Castro and Goncxalves (2018) Study with participants
Cheng et al. (2019) Review
Chou et al. (2017). Evaluation
Constantinescu et al. (2017) Theoretical framework
Coombes and Jones (2016) Evaluation
Corepal et al. (2018) Study with participants
Dadaczynski (2018) Study with participants
de Vette et al. (2015) Theoretical framework
Ezezika et al. (2018) Study with participants
Dithmer et al. (2016) Study with participants
Earle et al. (2018) Study with participants
Edwards et al. (2016) Review
Edwards et al. (2018) Study with participants
Erdogan et al. (2018) Study with participants
Feizabadi et al. (2019) Review
Floryan et al. (2020) Evaluation
Garcı́a-Viola et al. (2019) Study with participants
Garett and Young (2019) Review
Garnett and Button (2018) Study with participants
S. Gentry et al. (2018) Review
S. Gentry et al. (2018) Study with participants
Gremaud et al. (2018) Study with participants
Giunti et al. (2018) Evaluation
Hammedi et al. (2017) Study with participants
Harris (2018a) Study with participants
Harris (2018b) Study with participants
Harris (2019). Study with participants
Hassan (2017). Theoretical framework
Hazan et al. (2018) Study with participants
Haruna et al. (2018) Review
Hightow-Weidman et al. (2018) Study with participants
Horstmann et al. (2018) Evaluation
Inchamnan (2018) Review
Janssen et al. (2017) Theoretical framework
Jansson et al. (2020) Study with participants
Jia et al. (2020) Study with participants
D. Johnson et al. (2016) Review
Jones et al. (2014a) Study with participants
Jones, Madden, Wengreen, Aguilar, and Desjardins (2014) Study with participants

(continued)
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Appendix 1. (continued)

Article Methodology

Kawachi (2017) Theoretical framework
Klaassen et al. (2018) Evaluation
Kontadakis et al. (2020) Theoretical framework
Kurtzman et al. (2018) Study with participants
Lamb et al. (2017) Study with participants
Lapao et al. (2015) Study with participants
M. D. Lee (2016). Theoretical framework
C. Lee et al. (2017). Study with participants
Leinonen et al. (2017). Study with participants
Lemermeyer and Sadesky (2016) Study with participants

Study with participants
Lister et al. (2014) Study with participants
Lu and Kharrazi (2018) Review
Lumsden et al. (2017) Study with participants
Marques et al. (2017). Study with participants
Martinho et al. (2020). Review
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V. V., Granados-Gámez, G., Aguilera-Manrique, G., &

Gutiérrez-Puertas, L. (2019). The influence of gamification

on decision making in nursing students. Journal of Nursing

Education, 58(12), 718–722.*
Garett, R., & Young, S. D. (2019). Health care gamification: A

study of game mechanics and elements. Technology Knowl-

edge and Learning, 24, 341–353.*
Garnett, T., & Button, D. (2018). The use of digital badges by

undergraduate nursing students: A three-year study. Nurse

Education in Practice, 32, 1–8.*
Garvan Institute. (2021). DreamLab. Retrieved September 7,

2021, from https://www.garvan.org.au/support-us
Gentry, S., L’Estrade Ehrstrom, B., Gauthier, A., Alvarez, J.,

Wortley, D., van Rijswijk, J., Car, J., Lilienthal, A., Tudor

Car, L., Nikolaou, C. K., & Zary, N. (2018). Serious gaming

and gamification interventions for health professional edu-

cation. Cochrane Database of Systematic Reviews, 2018(6),

CD012209.*

Gentry, S. V., Gauthier, A., L’Estrade Ehrstrom, B., Wortley,

D., Lilienthal, A., Tudor Car, L., Dauwels-Okutsu, S.,

Nikolaou, C. K., Zary, N., Campbell, J., & Car, J. (2019).

Serious gaming and gamification education in health profes-

sions: systematic review. Journal of Medical Internet

Research, 21(3), e12994.*
Gisev, N., Bell, J. S., & Chen, T. F. (2013). Interrater agreement

and interrater reliability: key concepts, approaches, and

applications. Research in Social and Administrative Phar-

macy, 9(3), 330–338.
Giunti, G., Mylonopoulou, V., & Rivera Romero, O. (2018).

More stamina, a gamified mhealth solution for persons with

multiple sclerosis: Research through design. JMIR mHealth

and uHealth, 6(3), e51.*
Gremaud, A. L., Carr, L. J., Simmering, J. E., Evans, N. J.,

Cremer, J. F., Segre, A. M., Polgreen, L. A., & Polgreen, P.

M. (2018). Gamifying accelerometer use increases physical

activity levels of sedentary office workers. Journal of the

American Heart Association, 7(13), e007735.*
Grover, S., Fitzpatrick, A., Azim, F. T., Ariza-Vega, P., Bell-

wood, P., Burns, J., Burton, E., Fleig, L., Clemson, L.,

Hoppmann, C. A., Madden, K. M., Price, M., Langford,

D., & Ashe, M. C. (2022). Defining and implementing

patient-centered care: An umbrella review. Patient Educa-

tion and Counseling, 105, 1679–1688. https://doi.org/10.

1016/j.pec.2021.11.004
Hamari, J., Koivisto, J., & Sarsa, H. (2014, January). Does

gamification work? - A literature review of empirical studies

on gamification [Conference session]. Proceedings of the

47th Annual Hawaii International Conference on System

Sciences.
Hammedi, W., Leclerq, T., & Van Riel, A. C. R. (2017).

The use of gamification mechanics to increase employee and

user engagement in participative healthcare services: A

study of two cases. Journal of Service Management, 28(4),

640–661.*

Harris, M. A. (2018a). Beat the street: A pilot evaluation of a

community-wide gamification-based physical activity inter-

vention. Games for Health Journal, 7(3), 208–212.*
Harris, M. A. (2018b). The relationship between physical inac-

tivity and mental wellbeing: Findings from a gamification-

based community-wide physical activity intervention. Health

Psychology Open, 5(1), 2055102917753853.*
Harris, M. A. (2019). Maintenance of behaviour change follow-

ing a community-wide gamification based physical activity

intervention. Preventive Medicine Reports, 13, 37–40.*
Haruna, H., Hu, X., Chu, S. K. W., Mellecker, R. R., Gabriel,

G., & Ndekao, P. S. (2018). Improving sexual health educa-

tion programs for adolescent students through game-based

learning and gamification. International Journal of Environ-

mental Research and Public Health, 15(9), 2027.*
Hassan, L. (2017). Governments should play games: Towards a

framework for the gamification of civic engagement plat-

forms. Simulation & Gaming, 48(2), 249–267.*

Hazan, B., Zhang, W., Olcum, E., Bergdoll, R., Grandoit, E.,

Mandelbaum, F., & Rabin, L. A. (2018). Gamification of

an undergraduate psychology statistics lab: Benefits to per-

ceived competence. Statistics Education Research Journal,

17(2), 255–265.*
Hightow-Weidman, L., Muessig, K., Knudtson, K., Srivatsa,

M., Lawrence, E., LeGrand, S., Hotten, A., & Hosek, S.

(2018). A gamified smartphone app to support engagement

in care and medication adherence for HIV-positive young

men who have sex with men (AllyQuest): Development and

pilot study. JMIR Public Health and Surveillance, 4(2), e34.*
Horstmann, D., Tolks, D., Dadaczynski, K., & Paulus, P.

(2018). Förderung des Wohlbefindens durch ,,Gamification.
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