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AKTUBHbIE METOA0/10rMN 34,0POBbA:
HayyHasa npoAayKuua no reimudpuKaumm B HayKax o 340poBbe

A. Cezypa-Pobnec (Menunvs, Hcnanus), M. E. Ilappa-Ioncanec (Ceyma, Hcnanus)

Ilpobnema u uens. ['elivugurayus 0CHOBAHA HA UCTIOAL30BAHUU USPOBLIX DNEMEHMOB, KOH-
cmpyKyuil u Mooenell 8 HedoCy208blx KOoHmexcmax. Hecmomps na mo umo ecmv MHO20 HAYUHBIX pabom,
8 KOMOPpbIX UCCIedyemcs 3QhekmusHoCmb IMOol Memooo02UU, OHA He OblIa UCCIe008aHA, NPOAHAIU-
3UPOBAHA UNU OP2AHUZ0BAHA KAK HAYUHAS NPOOYKYUS 8 00Iacmu 30pagooXpaneHus (Ymo u npeonazaem
O0aHHas cmambus agmopos). Llenw ucciedosanus: npoaHatusuposams HayyHvie CIamoi no 2etmMupura-
yuu u 300pP06bI0, UCNONL3YA MEMOOOI02UU HAYKOMEMPUU U KOHINEHM-AHANU3A.

Memooonozusa. boin nposeden ananuz cmameti uz 6aswt oannvix Web of Science, cooeporcauux
cnosa gamification u health, ¢ ucnonvzoganuem HayKoOMempuieckux mMemooos u paculupeHno20 ana-
JU3A MeKcma nocpeocmeom oyeHku koumenma. Kpome mozo, 6win npogeden amanuz aumepamypul
cpedu Hauboaee yumupyemvlx cmameti no 9mot meme, 4moobl Uzeedb camvle AKMyarbHble npoodembl,
NOAYYUSUIUE NPUSHAHUE 8 HAYUHOM COobuecmae.

Pesynomamot. Ocrosnoti ananuz npogeden Ha ocroge 309 nonyuennwvix cmameti. Pezyromamot
NOKA3bIB8AIOM HAKONIEeHUe pabom 8 OaQHHOU 00ACIU 8 PA3TUYHBIX NPECMUICHBIX HAYUHBIX HCYPHALAX U
pacmywuil unmepec KOHKpemuwvlx aemopos. Ilodasnsiiowee 6onvuuncmeo cmameil ObLIO 6bINOIHEHO
Ha anenutickom azvike. OCHOGHBIMU MEMAMU OAHHBIX UCCIE008AHUL, NOTYYUBLUUX UZBECIHOCTD 6 CO-
BPEMEHHOU HAYYHOU TUMEPAMype ASIIOMC. UCHOIb308AHUe NPUTONCEHUL, USMEHEHIUe NPUBLIYEK U MO,
Kak eetimugbuxayus enusem Ha npoyeccvl 00pazosanus 6 ooiacmu 30pasdooxXpaHeHusl.

3aknwuenue. B pezynvmame ucciedo8anus 610 YCMAHOBIEHO, YO HA COBPEMEHHOM dmane 8
HAYUHOU TUmepamype npeocmasiiel 02PaHUYeHHbLL Kpye npooiem, C8sI3aHHbIX C UCNONIb308AHUEM 2eli-
Mughuxayuu 8 0bpazosanuu 6 obracmu MeOUYUHsl U 30pagooxpanenus. B ocnosnom, npedcmasnenui
pabomvl RO UCKONBL308AHUIO MOOUTLHBIX npunodicerull. OOHAKO 6 C653U C POCHIOM UHmepecd K OAHHOU
npobremamuke eé MONCHO PACCMAMPUBAMb KAK 00AACHb UCCACO08AHUN, AKINYATbHYIO OJisl HAYYHO20
coobujecmeaa 8 KpamkoCpPOUHOU U CPeOHeCPOYHOU NePCneKmueax.

Knrouesnle cnosa: cecmpunckoe obpazosanue; HayuHas npooyKyus 8 006aacmu 30pasooxpate-
HUsl, 0OyueHue; ceiumupurayust, HAyKomMempus.
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Active methodologies in health. Scientific production on gamification in health sciences

Abstract

Introduction. Gamification is based on the use of game elements, designs and structures in non-
leisure contexts. Although there are many studies that prove the effectiveness of this methodology, no
study has been found that has researched, analysed or organised scientific production on gamification
in the sphere of health, which is what this paper offers. The purpose of the study is to analyse research
articles on gamification and health, using sciencemetric and content analysis methodologies.

Materials and Methods. An analysis was carried out on articles from the Web of Science database
containing the words ‘gamification’ and ‘health’ using sciencometric methods and advance text analysis
via content evaluation. In addition, an analysis of the literature was carried out among the most cited
articles on the subject in order to extract the most current topics with the greatest scientific impact.

Results. The remaining analysis comes from the 309 articles obtained. It shows the accumulation
of different prestigious scientific journals and specific authors as well as the hegemonic predominance
of the English language. The analyzed articles mostly presented case studies which focus on use of
apps, change of habits and influence of gamification on the health training processes.

Conclusions. The results showed a reduced group of topics currently studied, about all the studies
of mobile applications, and the growth for the coming years, to which these types of investigations can
be considered as a field of study relevant for the scientific community in the short and medium term.

Keywords

Nursing Education; Games, Health; Teaching; Gamification, Scientometric.

Introduction

Gamification is based on the use of game
elements, designs and structures in non-leisure
contexts [1-11].

Gamification is a very useful tool for
motivating students [12]. Using gaming elements

in education is not new [13], as they help develop
the imagination, but it has not been until more
recently that there has been an emphasis on the
use of games as learning tools [14].

It is important to differentiate between a

game, understood as a finished product,
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something specific, and gamification, which is
part of a didactic content, defining it as an activity
that contains game elements and spirit [15]. This
innovative methodology rewards and values
effort, not just achievement, with badges.

It is currently popular to use digital games
and videogames to acquire knowledge [16]. It has
reached the point where companies are using
gamification to improve employee experiences
[17]. Therefore, we are witnessing the
employment of this methodology in a wide range
of fields, such as for example marketing and
education, to improve user experience and
commitment, given the benefits afforded by its
utility [18].

These videogames allow you to play again,
consult rankings, and even socialise, given their
social element.

Because of its benefits, the application of
gamification has also been introduced into the
sphere of health. One of the most relevant
examples is the development of a mobile
application to help children diagnosed with
diabetes, according to the design of interviews
with children and their carers [19]. This app
awards them points, and is based on the frequency
of blood sugar level measurements taken.
The results showed an average of eight rewards
given. They demonstrated that there was a 50 %
increase in the daily average for blood sugar
levels. Other authors [20] also empirically studied
the effects of a mobile diabetes monitoring
application and the degree of compliance on the
part of diabetics regarding its control.

Furthermore, and in an attempt to involve
young cancer patients in the process of writing a
pain diary, there is the development, based on the
principles of gamification, of an application
called Pain Squad, where users have to find the
pain, represented as an opponent. Users rise in
the ranks when they capture or register the pain

http://en.sciforedu.ru/

ISSN 2658-6762

on twice-daily missions, obtain badges and
rewards [21].

Another study [22] had the objective of
identifying to what extent gamification is used in
health applications, and analysing this along with
physical condition as a potential component that
influenced the health behaviour of the consumer.

We also find, within this same field,
ataxonomy for games and health, which
describes how games and gamified processes can
help people with dementia, presenting challenges
and opportunities for research in this area [23].

Thus, studies on gamification and its
application have spread from its application in
mental health [24] to alcoholism [25], physical
exercise [26] and even cancer [27].

There is also a study on the effects of
learning styles and significant learning with
regards to Gamification in health education [28].

Despite the term gamification still being
used inconsistently, the concept of gamification is
increasingly gaining attention, with a standard
definition of gamification arising, and initial
frameworks based on fundamental psychological
theories being proposed, including the theory of
self-determination and intrinsic and extrinsic
motivation [17].

No study has been found that has
researched, analysed or organised scientific
production on gamification in the sphere of
health, which is what this paper offer. This work
puts forward a study of scientific production,
presenting a sciencemetric analysis of articles
indexed on the Web of Science (WoS) database
on Gamification in the sphere of health, with the
only prior studies being ones that reviewed
literature on the subject matter [29]. This study is
the result of this lack of combined sciencemetric-
literature analysis investigations.

Methods

The methodology followed was based on
three fundamental steps: detecting search terms,
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finding available resources and establishing a
search and analysis procedure [30]. The search
terms used for this study were gamification and
health, in both Spanish and English. The main
inclusion criterion was document type, and in this
case all of those that WoS has on file as articles
were selected.

The complete procedure was carried out in
two stages, the first being preliminary analysis
(with all types of resources) and the second being
a filtering stage that excluded all documents that
failed to comply with the established criteria, or
which were poorly archived by WoS itself.
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The study sample was comprised of
scientific articles on Gamification in health
indexed on WoS from the first production in 2012
up to 2017. This, in short, was comprised of a total
of 309 scientific productions recovered from all
available WoS databases.

During this study, we sought to provide a
response to the following research questions,

What has the evolution over time been for the works that analyse or show gamified applications in health

sciences?

which journals are these works published?

Which countries show a greater concern for this type of study?

Who are the most productive authors?

which  were  extracted from  different
investigations of a similar methodological
standing [31; 32]
RQ 1:
RQ2:1In
RQ 3:
RQ 4:
RQ 5:

What research topics and methodology have been addressed within the sphere of gamification in health in

recent years?

For the analysis of research questions 1, 2,
3 and 4 (sciencemetric analysis) we used a matrix
of data obtained and filtered from the WoS itself
to then carry out the proper analyses using Excel.
With this being for the majority of cases the
clearest and purest way of presenting the data, as
current bibliometric software applications such as
VOSviewer and Gephi do not present a
satisfactory ~ visual representation of the
information [33].

Lastly, we carried out an in-depth meta
analysis of the articles with the greatest impact for
this time period, with the inclusion criterion being
all of those articles with at least one citation in the
last 3 years. Following the standard classification
[34] of the scientific methodology, the works

were divided into two large groups: on the one
hand, the empirical studies (case studies or
experiments) and, on the other, documental
review investigations (literature or conceptual
documents). This contribution is one of the most
interesting advances regarding classical research
being carried out in the sphere of health [35].

Results

We found a total of 309 indexed documents
for the 2012-2017 period (Figure 1). The first
publication we encountered corresponds to 2012.
The mean for the period stood at 51.5 with a
standard deviation of 38.96. The years 2012-2013
and 2016-2017 revealed the intervals of least
production on the subject matter, having supposed
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mere annual increases of 11.11 % and 9 %,
respectively. In contrast, the interval showing a
huge rise in production can be found from 2013-
2014, where it increased by 290 % compared with
120

100

80

60

40

20 9

2012 2013 2014

previous years. The progression shown by the
regression line y = 20,429x - 20 (with an
adjustment of R?=0.962) indicates that this trend
will be positive for the following years.

99

91

y =20,429x - 20
R2=10,962

2015 2016 2017

Figure 1. Distribution of documents depending on year of publication

Table 1 shows the number of articles
published according to the journal publishing
them. In this case, only articles published in
journals (191) were used as it makes little sense to
take into consideration those compilations
published in specific conferences. As can be
observed, the journal with the highest number of

articles published on the subject matter that
concerns us was Jmir Serious Games, with 14,
equivalent to 7.33 % of the total. In contrast, those
journals with fewer than 4 documents
corresponded to 68.39 % of the total number of
documents published.

Table 1.
Contributions made according to the journal

Title No.” %"

Jmir Serious Games 14 7.33
Studies in health technology and informatics 13 6.8

Computers in human Behaviour 8 4.18
Games for Health Journal 8 4.18
Jmir Mhealth and Uhealth 6 3.14
Jmir Research Protocols 4 2.09
Journal of Medical Internet Research 4 2.09
Trials 4 2.09
Otras 132 68.39

*No.= Number of articles; %= Percentage of correspondence with regards to the total.
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Regarding the countries producing studies
related to the subject matter and, taking into
account the first author, 40 countries produced
papers on gamification and health (see table 2).
We found that the most productive country was
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the United States with 52 documents, representing
27.22 % of the total. Far behind it were England,
Australia, Spain, the Netherlands, Canada and
Germany, all with less than half of the
publications produced by the former.

Table 2
Contributions made by country and language used

Countries No.” %" Countries No.” %"
USA 52 27.22 New

Zealand 3 1.57
England 20 10.47 Norway 3 1.57
Australia 14 7.33 Singapore 3 1.57
Spain 13 6.80 Sweden 3 1.57
Netherlands 12 6.28 Taiwan 3 1.57
Canada 11 5.75 Austria 2 1.04
Germany 11 5.75 Columbia 2 1.04
Finland 8 4.18 France 2 1.04
Italy 8 4.18 Israel 2 1.04
Switzerland 7 3.66 China 2 1.04
Belgium 4 2.09 Poland 2 1.04
Portugal 4 2.09 Romania 2 1.04
Greece 3 1.571 Scotland 2 1.04
Ireland 3 1.571 Others 11 5.72
Language’
English 178 93.19 Korean 10 5.23
Spanish 3 1.57 French 1.04
Portuguese 1 0.52 Others 1.04

*No.=Number of articles; %= Percentage of correspondence with regards to the total;

‘Language= language of the publications analysed.

Following this we then gathered the most
productive authors, that is, those in a dominant
position regarding the topic in hand. A total of
1317 authors took part in the publications
analysed. Particular attention may be drawn to
those authors with a single work to their name

(1258), and against this we find that only
4 authors appear as prolific producers: Reinout W
Wiers with 8 works and Theresa Fleming, Lisa B.
Hightow-Weidman and Ho Ming Lau, all with
6 works (see Table 3).
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Table 3

Number of works per most productive author

Works"

Authors’

1258

33

10

12

(D[P W|I N[

Most productive authors *

Works

Reinout W Wiers

Theresa Fleming

Lisa B. Hightow-Weidman

Ho Ming Lau

(e)R e ) NiNe)]

“Works= Number of works published,;

TAuthors= Number of authors with that number of publications;
#Most productive authors= authors with the greatest production on the subject matter studied.

The total number of articles reviewed for
this analysis stood at 99, and they were articles
with at least one citation in the last 3 years. Those
empirical publications particularly stood out that
used case studies during their methodology (70),
followed by those using questionnaires (41) and,
to a lesser extent, those focusing on specific
experiments (28). It must be taken
consideration that a single publication can situate
itself in different categories, and a case study can
use questionnaires during its development.
Regarding the type of methodology employed,

into

particular attention can be drawn to those studies
with a qualitative methodological perspective
(48) versus those that were quantitative (20) or
which had a mixed methodology.

For the topics studied in these articles we
can point to the fact that the majority of resources
analysed (25) focused on studying how the use of
mobile apps influences the different processes in
the field of health, followed by those whose core
thematic concept was the analysis and change of
habits (19), and how gamification influenced
Teaching and Learning processes (19).
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Table 4

Methodological and thematic analysis of the journals cited in last 3 years

Scientific methodology’
No."

Case study 122
Empirical Questionnaires 41

Experiments 28
Reviews 14
Type of investigation*

No. %°
Qualitative 58 44.61%
Quantitative 30 23.07%
Mixed 42 32.30%
By investigation topic!'!

No.
Use of APPs 25
Change of habits 19
Effect on the Teaching and Learning 19
process

Physical activity 11
Mental health
Diabetes 6

“Scientific methodology= scientific methodology employed;
"No.=Number of resources with this characteristic;

*Type of research= Type of research used in the study;

IBy research topic= Classification according to the subject matter used.

Discussion

In relation to productivity on gamification
and health according to its diachronic progression
we observe that there is a linear progression that
demonstrates the relevance of this type of study
within the field of health sciences. The first
publication, dating from 2012, shows the capacity
of adaptation for scientific health research to new
working approaches, as the first indexed
publication on gamification appears just one year
prior to this. Furthermore, the trend line, being
positive, is a clear indication of the increase in this
type of publication in the coming years.

Within the entire scientific field, we find a
core group of journals that accumulate the

majority of knowledge on this subject matter [36-
38]. In our case, 8 journals form this group.
Although this theory can appear obsolete, in
reality the most investigations on
bibliometrics are based upon it and it is a

current

framework reference for databases such as WoS.

English-speaking countries stand out from
the rest, as is normally the case for scientific
literature. Despite the appearance of non-English
speaking producer countries such as Spain and
Germany, the majority of the articles are
published in English. This is due to the constant
penalisation by the large databases of those that
attempt to generate scientific knowledge solely in
their own language [39; 40].
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The phenomenon of the accumulation of
knowledge in specific entities or authors is not
new, rather as in the case of journals, the majority
of publications are concentrated amongst a
reduced number of authors [41].

In health, as for the other specialised
subjects, there is the existence of so-called hot
topics, which refer to those being studied or
researched in the present day. Discovering
subjects and trends from a large number of
electronic references is essential for scientific
research [42]. For the case that concerns us, we
find that three hot topics stand out: the use of apps
in different areas of health; the study and analysis
of the modification of healthy habits, and the
effects of gamified experiences on teaching and
learning processes. These results are in line with
current studies that show the increase in apps
within health processes [43], the change in habits
[44], and how gamified processes have a positive
influence on health teaching and learning
processes [45].

Conclusions

The conclusions that come out of our study
following the research questions we initially
considered are as follows:

Regarding the temporal evolution of the
works that analyse or show gamified applications
in health sciences, we found a linear progression
that demonstrates the relevance of this type of
investigation and the positive trend line leads us
to be able to affirm the possibility of research and
therefore publication on the subject matter.

http://en.sciforedu.ru/
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In terms of the journals in which these
works are published, researchers can have are
clear vision of how and where they should publish
when gamified health processes are studied, with
the study of these journals being a good starting
point when constructing a similar investigation.

The countries most interested in this type of
study and, as such, those that publish more are
English-speaking, to which the publications in
this language, it would seem, are more well
received by scientific journals and are a channel
for disseminating the investigations focusing on
this subject matter to the scientific community.

Lastly, to offer researchers an idea about
which topics are the most published within the
sphere of gamification in health, we have found
that three central topics stand out: the use of
health applications; the study and analysis of the
modification of healthy habits, and the effects of
gamification on learning.

With this study having analysed and
structured the scientific production, we have
detected that this is on the increase, to which it is
a door wide open to study for the whole scientific
community.

As well as being a growth area within health
teaching methods, and as a fundamental
contribution in the field of nursing, it is shown
that there are still a multitude of approaches that
can be analysed and studied within the sphere of
new technologies, education and their
relationship with health sciences.
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