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Abstract
Background: The quality and effectiveness of health care service delivery are significantly influenced by the engagement and
motivation of health care workers. Integrating gamified digital tools (GDTs) into health care workers’ workflows presents a
promising approach to enhancing them. However, there is currently a lack of evidence supporting the implementation of such
interventions.
Objective: This scoping review aims to summarize existing evidence on the influence of GDTs on the daily tasks of health
care workers.
Methods: A scoping review was conducted following the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews) guidelines for scoping reviews. We conducted a comprehensive search
across different databases (PubMed, EMBASE, International Journal of Serious Games, Cochrane Library, and Google
Scholar) for peer-reviewed studies and (OpenAlex, GreyNet, and IEEE Xplore) for gray literature published between January
2010 and January 2024. Eligibility criteria, developed using the SPIDER (Sample, Phenomenon of Interest, Design, Evalua-
tion, and Research) framework, included qualitative, quantitative, and mixed methods studies involving health care workers
using GDTs for daily tasks. Studies in English, French, Spanish, or Italian were eligible. Keywords and medical subject
headings related to gamification and health care workers were used. The studies were screened, eligibility was assessed, and
data were extracted. A narrative synthesis was used to summarize and interpret the findings.
Results: Of 5844 studies, 12 met the inclusion criteria and were included in the analysis. These studies exhibited considerable
heterogeneity in the application of gamification. Feedback, competition, and dashboard features were the most common
gamification elements identified. The implementation of these elements led to enhanced engagement, increased motivation,
improved task completion, and promoted healthy competition among staff across various health care settings.
Conclusions: Integrating GDTs into health care workers’ tasks holds significant potential to enhance engagement and
motivation. However, empirical evidence is still lacking. Comparative studies are needed to gain comprehensive insights
into the benefits and limitations of gamification in health care.
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Introduction
The quality and effectiveness of delivering health care
services greatly depend on the engagement and motivation of
health care workers (HCWs), as their willingness to perform
tasks in the workplace directly influences the quality of
care offered [1,2]. Surveys conducted in several countries
indicated a lack of motivation as the second most critical
issue within the health care workforce, preceded only by the
problem of staff shortage [2]. Many daily tasks performed by
HCWs, such as medical data collection or routine physical
examinations, are particularly prone to motivation lapses.
Yet, these tasks are essential for generating reliable data that
underpin public health decisions, improving evidence-based
patient management, and, consequently, delivering effective
and high-quality health care [3,4].

The growing integration of information and communica-
tion technologies (ICTs) into the health care sector has
increasingly supported HCWs in clinical practice. According
to the World Health Organization, by 2021, 80% (n=120) of
member states had developed national digital health strategies
[5]. Furthermore, global spending on digital health was
estimated at approximately USD 288 billion in 2024, largely
driven by investments in telemedicine, artificial intelligence,
and mobile health (mHealth) solutions [6].

The advent of ICT presents an opportunity to address
staff motivation through gamified digital tools (GDTs). GDTs
are software applications or platforms that integrate game
mechanics, such as points, badges, levels, leaderboards, or
challenges, into nongame contexts to enhance user motiva-
tion, engagement, and learning outcomes [7].

The term “gamification” was first introduced in 2002 to
enhance the learning process in the consumer goods industry
by incorporating playful elements into software [8-10]. The
concept of gamification has gained popularity in recent years
[11]. Defined by Deterding et al [12] as “the incorporation of
game design elements into nongame contexts,” gamification
entails integrating game-like elements, such as points and
leaderboards, into environments that traditionally do not fit
within the conventional scope of gaming [13]. For Zicher-
mann and Cunningham [14], gamification is “the process
of game-thinking and game mechanics to engage users
and solve problems,” while Bunchball [15] describes it as
applying game elements to nongame activities, aiming to alter
people’s behaviors. Bunchball also recognizes gamification
as a powerful strategy for influencing and motivating various

groups of people, such as children, adults, or workers [15].
In fact, the primary purpose of gamification is to encour-
age positive behavior in individuals while also enhancing
their motivation and participation in specific activities [16].
Thus, gamification has the potential to motivate employees
while performing monotonous and repetitive tasks, boost their
involvement, foster a positive approach to their jobs, and, as a
result, elevate their overall productivity [17].

The application of gamification is today widespread across
various sectors, including education, business, marketing,
and health care. In education, gamification can make
learning activities more engaging and motivate students
to achieve their goals [18,19]. For instance, Duolingo,
one of the most common mobile-assisted language learn-
ing platforms, incorporates numerous game-like elements to
enhance students’ engagement and motivation to learn new
languages [20], and Kim et al [21] reported that college
students in a gamified class outperformed their counterparts
in traditional lecture-based classes by 40%. In business and
marketing, gamification encourages employees to complete
tasks or increase customer engagement with a product or
service [22]. In health, gamification strategies are designed
to motivate patients to follow treatment plans to maintain
healthy lifestyles [23]. “Heart Game” [24] and “Heart Health”
[25], which are gamified disease self-management apps for
cardiovascular health, are examples of these health behaviors
change support systems [11]. Along with the high penetra-
tion of smartphones and mobile devices into society [26],
gamification has the potential for substantial growth. Its
market, estimated at USD 15.4 billion for 2024, is expected to
reach USD 48.7 billion by 2029 [27].

The basic structure of any gamification approach is the
“gamification element.” A gamification element refers to a
specific feature or component derived from games that are
used to enhance engagement, motivation, and participation
in nongame contexts. These elements are incorporated into
various activities or systems to make them more appeal-
ing and enjoyable. Examples of game elements are points,
badges, leaderboards, and rewards [28]. Game elements
like badges, feedback, and achievements foster a sense of
competence, while the inclusion of teams and social networks
enhances feelings of connectedness. Tailored features, such
as avatars, empower individuals by providing control and
choice over their actions, thereby reinforcing their sense
of autonomy [29,30]. A comprehensive categorization of
gamification elements was compiled by reviewing several
authors’ works [16,28,31-40], and it is provided in Table 1.

Table 1. A comprehensive list of gamification elements.
Elements of gamification Description
Badges/trophies A visual symbol representing a predetermined accomplishment and acknowledgement
Feedback Immediate feedback on users’ performance and achievements which induces users’

sense of progress and achievement during tasks, increasing awareness of their own
progress and enhancing their experiences

Competition Team-based competition encourages users to develop the vested interest in the task,
thereby sustaining their engagement and involvement throughout the activity. A set of
tasks that incentivize who finishes early and quickly
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Elements of gamification Description
Time pressure/countdown timer/ clock/deadlines Time itself used to pressurize the users to finish a task, thereby enhancing engagement

and challenging users within a defined timeframe
Leaderboards/scoreboard/ dashboard/rank A leaderboard in gamification motivates competition and fosters engagement by

showcasing and ranking participants based on their performance
Rewards Serve as incentives, driving user motivation and fostering continued engagement by

acknowledging and reinforcing positive actions
Avatar Avatars in gamification allow individuals to represent themselves. Digital self-

representation of users
Progress Progress in gamification helps to track the progress made thus far, assess

achievements and select desired badges or trophies, providing a clear overview of
accomplished milestones and guiding future goals

Level Levels represent the position of users within tasks, with each completed task
potentially advancing them to the next level, introducing new challenges and
difficulties

Points/scores A quantification of achievements following the successful completion of tasks and
responsibilities

Quest A quest in gamification refers to the task or challenge that motivates users to engage
with the application or system

Notification Notifications prompt users to perform desired activities
Narrative story A narrative story creates a scenario or theme inspired by a gamified system

Recent studies have increasingly employed structured
taxonomies to categorize gamification mechanics in different
domains, emphasizing the importance of aligning specific
game elements with contextual objectives. For instance,
Hervás et al [41] proposed a taxonomy comprising 6
fundamental categories tailored to the health sector, particu-
larly aimed at fostering behavioral change. These categories
are goals (direction and purpose), status (recognition via
points or badges), randomness (surprise through chance),
appointment (timed engagement), progression (tracking
advancement), and social (interaction and competition).
Schmidt-Kraepelin et al [42] also developed a taxonomy
of gamification concepts for health apps. This taxonomy
comprises 12 dimensions, each characterized by 2-3 mutually
exclusive attributes. Toda et al [43] later presented a
gamification taxonomy in an educational environment and
identified 5 different categories: performance (acknowledg-
ment, level, points, progression, and stats), ecological
(chance, choice, rarity, and time pressure), social (competi-
tion, cooperation, reputation, and social pressure), personal
(novelty, purpose, challenges, renovation, and sensation), and
fictional (narrative and storytelling).

The mechanism behind gamification could be simplified
into extrinsic and intrinsic motivations. Extrinsic motivation
refers to the use of external rewards or incentives to encour-
age people to engage in certain behaviors or actions. In
contrast, intrinsic motivation is driven by internal rewards
such as personal satisfaction or enjoyment [28].

Despite the widespread success of gamification in
promoting learning behaviors, advancing health education
[44], and promoting healthy habits [45], the extent of its
effectiveness in enhancing the activities of HCWs is still
underexplored. This gap persists even amid the rapid and
ongoing digital transformation of health systems worldwide.
While ICT enhances efficiency by reducing administrative

burden and improving clinical decision-making, its adoption
could present challenges as frontline HCWs must navigate
complex digital interfaces, manage large volumes of patient
data, and adapt to evolving systems. Poorly designed tools
can lead to cognitive overload, workflow disruptions, and
increased stress, impacting job satisfaction, burnout rates,
and, finally, patient care quality [46-48].

This study aims to bridge this knowledge gap by examin-
ing how GDTs could shape the daily work experience of
HCWs, ensuring that technological advancements enhance
rather than hinder their ability to provide high-quality care.

Through this unique focus, this study can provide evidence
of gamification in HCW’s environment and practical insights
for policymakers, health care institutions, and digital tool
developers.

This review is the first to explore the integration of GDTs
into the daily workflows of HCWs and to present evidence of
their influence on their daily tasks.

Methods
For this review, we adopted the PRISMA ScR (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews) [49] (Multimedia Appendix
1).
Search Strategy and Selection Criteria
We conducted a comprehensive literature search, utilizing
various databases and search terms. PubMed, EMBASE,
International Journal of Serious Games, Cochrane Library,
and Google Scholar were searched for peer-reviewed
research, while OpenAlex, GreyNet, and IEEE Xplore were
searched for gray literature known to index technical reports,
conference proceedings, and non-peer-reviewed research
relevant to gamification. Our search strategy included
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Medical Subject Headings and keywords such as “gamifi-
cation,” “videogame,” “healthcare worker,” and “healthcare
professional” to ensure the inclusion of all relevant studies
from both peer-reviewed and gray literature. We employed
Boolean operators like “OR” and “AND,” along with
truncation (*), to account for variation in word endings, such
as gamif* for gamification or gamified. An expert librarian
supported this rigorous search to ensure the inclusion of all
relevant studies. The detailed search strategy is available
in Multimedia Appendix 2. After an initial screening based
on titles and abstracts, we conducted a second screening on
the full text retrieved by 2 authors (BP and HAS) through

Rayyan [50], with a third author (AB) consulted in case
of disagreement. The weighted kappa coefficient of Cohen
was calculated to assess the degree of agreement between
the 2 reviewers, and it was applied as suggested by Landis
and Koch [51]. Additionally, we conducted a supplementary
manual search through the reference lists of the included
studies.
Eligibility Criteria
The SPIDER (Sample, Phenomenon of Interest, Design,
Evaluation, and Research) framework [52] determined the
inclusion and exclusion criteria as outlined in Table 2.

Table 2. Eligibility criteria according to the SPIDER (Sample, Phenomenon of Interest, Design, Evaluation, and Research) framework.
Criterion Inclusion Exclusion
Sample (S) Health care workers including community health workers,

community health volunteers, and data clerks
Patients, students, non-health care workers

Phenomenon of interest (PI) Gamified digital tools considered on the basis of the elements of
gamification embedded (points, badge, feedback, etc) used in
the daily activities

Gamified tools not involving health care delivery
or lacking gamification features

Design (D) Peer-reviewed sources and gray literature Informal sources without clear institutional
affiliation or academic relevance

Evaluation (E) Studies reporting on tool features, usability, engagement, health
care worker experience, or outcomes related to work
performance

Research type (R) Qualitative, quantitative, mixed methodology Editorial, commentaries, editorials, opinion
pieces, or protocols

Others
Publication year Published between January 2010 and January 2024
Language English, French, Italian, Spanish Publications in other languages
Technology format Tools applying gamification through ICTa (eg, mobile apps,

electronic health records, telemedicine platforms)
Tools not using ICT (eg, physical board games)

Publication type Peer-reviewed journal articles, conference papers, and abstracts Unpublished material, blogs
Subject focus Gamified digital tools used for health care service delivery or

operational/clinical support tasks
Tools used solely for training, disease self-
management, or in non-health care contexts

Gamified tool user group Health care workers as direct users of the gamified digital tool Tools used exclusively by patients, students, or
non-health care professionals

aICT: information and communication technology.

Only interventions involving GDTs for daily health care
tasks were selected for inclusion, provided they featured at
least 1 gamification element. For this review, HCWs were
defined broadly to include not only clinical staff but also
volunteers, data clerks, and health administrators who used
GDTs in their daily tasks, for example, by entering clinical
data into databases within a health care setting. Studies in
which gamification elements were not implemented within
ICT (eg, board games) were omitted, as well as studies in
which GDTs were primarily aimed at training, education, and
self-care disease management, or not related to health care.

In our study, we considered studies published between
January 2010 and January 2024, as the term gamification
gained widespread recognition after 2010 [10-12], and to
capture the progression of digital health since the release of
the “Principles for Digital Development“ [53]. Additionally,
studies of all designs (eg, qualitative, quantitative, and mixed
methods studies) published in English, French, Spanish, or
Italian were included.

Data Extraction and Quality Appraisal
One author (BP) conducted independent data extraction using
a spreadsheet prepared by consensus by the reviewers using
Microsoft Excel [54], subsequently revised by 2 authors (AB
and HAS). For each included study, we extracted information
on the year of publication, country of implementation, study
objective, design, data collection method, target population,
sample size, type of digital intervention, application context,
gamification elements used, and main findings.

Two authors (BP and AB) conducted the quality assess-
ment. A third author (HAS) was consulted in case of
disagreement. The quality assessment was based on the
method outlined by Sardi et al [11], which involved utilizing
a set of five closed-ended questions to assess the relevance
and quality of the publication: (1) whether the paper provides
a detailed description of the game elements employed, (2) if
the study presented empirical results, (3) if the benefits and
(4) limitations of gamification were explicitly addressed, and
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(5) the relevance of the source where the study was published
investigated through Scimago Journal & Country Rank [55].
The score assigned to each study could range from 0 (lowest)
to 6 (highest). Based on the average score, the studies were
classified into 3 categories: high (5 or above), average (below
5 and above or equal to 3), and poor (below 3).

The quality assessment checklist and results are given in
Multimedia Appendix 3. To assess the degree of agreement
between the raters, a weighted kappa coefficient of Cohen
was calculated.
Data Synthesis
Given the heterogeneity of the studies, we employed a
narrative approach to summarize the findings and address our
research question. As GDTs have been integrated into various
digital health interventions, a classification based on the
different working contexts and the professional background
of health staff was deemed most suitable for conceptualiz-
ing and describing their application. This format also aligns
with the notion that digital tools should be designed accord-
ing to the profiles of their users, as stated by the “Princi-
ples for Digital Development” [53]. We, therefore, classified
users into three main categories: (1) community health care
workers (CHWs), frontline workers engaging with communi-
ties outside of health facilities; (2) HCWs working in primary
health care (PHC); and (3) HCWs working in secondary
health facilities, such as hospitals. Finally, as suggested by
several authors [11,16,40,56-59], we summarized the benefits
of the GDTs on the HCWs as follows: increased engagement,
enhanced motivation, task completion and behavior change,
and heightened healthy competition.

Increased engagement refers to HCWs’ higher involve-
ment and commitment to their tasks, leading to improved
performance and better patient care [11,56-58]. Enhanced
motivation means a stronger drive to perform duties
effectively, resulting in higher job satisfaction and

productivity [11,16,56-58]. Task completion involves the
consistent and timely fulfillment of assigned duties based on
a behavior change [56,59]. Healthy competition is a positive
rivalry that encourages staff to excel, share best practices, and
support each other’s growth, enhancing overall care quality
[40].

Results
Overview
A total of 5844 records were identified through a compre-
hensive search of multiple databases. After removing 554
duplicates, 5290 studies were screened by title and abstract.
Of these, 4784 were excluded for not meeting the study
objectives, primarily because they did not address gamifi-
cation. An additional 195 studies were excluded for not
focusing on health care, and 29 were removed based on
publication type (eg, editorial or commentary). Subsequently,
506 studies were sought for retrieval. Of these, 6 could
not be accessed as full text and were therefore excluded.
The final 500 studies underwent a second screening. At
this stage, 488 were excluded: 195 focused on patient-cen-
tered intervention rather than HCWs, 158 did not incorpo-
rate gamified components, 89 described gamified tools solely
for training and educational purposes, 29 included gamifica-
tion elements not integrated into a digital platform, and 17
involved GDTs not intended for use by HCWs. Finally, based
on the eligibility criteria, 12 studies were selected for the final
review, comprising 9 studies that had been peer-reviewed and
3 Congress proceedings.

The interrater reliability for selecting the included studies,
measured using Cohen’s weighted kappa coefficient [51],
was 0.72, suggesting a substantial agreement between raters.
The PRISMA flow diagram of the study selection process is
presented in Figure 1.
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram illustrating the study selection process.

Quality of the Included Studies
The average quality score of the selected studies, based on
the assessment method proposed by Sardi et al [11], was 3.4,
with scores ranging from 1 (minimum) to 5 (maximum). A
total of 5 studies were classified as high quality, 4 as average
quality, and 3 as poor quality. Most of the studies (n=10,
83.3%) lacked a discussion concerning the limitations of the
GDTs, and many (n=5, 41.7%) did not discuss any benefit.
A total of 8 studies (66.7%) were published or presented
in recognized journals or Congresses. The Cohen weighted
kappa coefficient among the raters was very good: 0.83 [51].

Basic Information of Included Studies
Of the 12 included studies, 9 (75%) were peer-reviewed
in scientific journals, while the remaining 3 (25%) were

sourced from gray literature (Congress proceedings). A total
of 6 (50%) studies originated from high-income countries
(HICs): Canada [60], Australia [61], the United States [62-
64], and Portugal [65]; 6 (50%) from low- and middle-income
countries (LMICs): Nigeria [66], India [67], Pakistan [68],
Kenya [69], and Ethiopia [70]. One study was a multi-country
intervention carried out in Bangladesh, Burkina Faso, and
Ecuador. A total of 3 interventions focus on CHWs’ use of
GDTs, 3 are implemented in PHC settings, and 6 in hospitals.
The majority of the studies was published before 2020 (n=10,
83.3%). The most common study design was quasi-experi-
mental (n=5, 41.7%), followed by qualitative studies (n=2,
16.7%). Of the remaining 5 studies, 1 was a cross-sectional
study, 1 a case study, 1 an interventional pilot study, 1 a
diagnostic accuracy study, and 1 an observational study. The
characteristics of each study are presented in Table 3.

Table 3. Overview of the characteristics of the included studies.
Author
Year
Country/s Objectives

Study type
Sample size Digital intervention

Health domain or
application
context Results Context

Luedtke et al
[66]
2023
Nigeria

to improve SAPa
compliance to
guidelines

Interventional
Surgeons (n=20)

Surgeons received
real-time feedback
from a virtual
mentor concerning

SAP 321 SAP prescriptions
recorded.
12% adjusted to
guidelines after app
feedback (P<.01).

Hospital
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Author
Year
Country/s Objectives

Study type
Sample size Digital intervention

Health domain or
application
context Results Context

the most appropri-
ate SAP

10% changed decision
on SAP necessity
(P<.01)

Finette et al [71]
2019
Bangladesh
Burkina Faso,
Ecuador

To improve care
quality by
enhancing
iCCMb protocol
compliance

Validation study
FLWsc (n=49), LHPsd
(n=22), Children aged
2-60 mo (n=861)

The platform guides
FLWs through
clinical assessments
with embedded
demos and
animated GIFse to
improve data
quality

iCCM FLW assessments with
the tool showed 84%‐
99% specificity
correlation with experts;
triage recommendations
also aligned.
The tool was appreciated
for usability, learning,
and support

FLWs

Shah et al [67]
2019
India

To assess the
uptake,
feasibility,
effectiveness, and
perceptions of a
mobile phone
app. To increase
the coverage of
maternal,
newborn, and
child health
services

Mixed methods study
Mothers of 1‐ to 4-
month-old infants
(n=99), Mothers with
6- to 9-month-old
infants (n=187), FLWs
(n=15)

FLWs (ASHAsf)
register pregnant
women and
children via the
app, which
schedules home
visits with
reminders and
urgency indicators.
Checklists and
algorithms support
diagnosis and
treatment. A web
interface enables
real-time
supervision and
tracks high-risk
cases, inventory,
and incentives

Mother and child
health care

Coverage improved in
the intervention area
versus control for
newborn care (56% vs
10%), exclusive
breastfeeding (44% vs
23%), and care-seeking
for maternal (77% vs
57%), neonatal (78% vs
27%), and pneumonia
screening (41% vs 24%).
FLWs showed sufficient
app competency with an
88% login rate during the
study

FLWs

Zaidi et al [68]
2020
Pakistan

To improve data
quality in EPIg

Qualitative study
Vaccinators (n=26),
government district
managers (n=7)

Vaccinators use an
app to record data,
track stocks, and
send schedule
reminders. Real-
time data informs
monthly meetings,
supports
performance
recognition, and
promotes best
practices

EPI Digital immunization
tracking was well-
received; data were more
valid than manual entry.
Key motivators: ease of
use, data quality,
recognition, field
support, and
empowerment

PHCh

Mckeown et al
[60]
2016
Canada

To improve
sepsis
identification and
management by
increasing
guidelines
compliance

Quasi-experimental
study
Clinicians in
emergency departments
(n=not stated)

The “150 Lives in
150 Days”
campaign engaged
clinicians in
adopting sepsis
protocol. Patient
data were collected
via apps, websites,
or papers. Game-
like elements
(countdown, lives
saved) created
urgency, while
feedback and
learning modules
boosted
engagement

Sepsis
identification and
management

Severe sepsis mortality
dropped to 6.4% (Oct
2013-Mar 2014) from
21.1% in earlier periods

Hospital
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Author
Year
Country/s Objectives

Study type
Sample size Digital intervention

Health domain or
application
context Results Context

Orchard et al
[61]
2019
Australia

AFi screening in
general practice

Qualitative study
GPsj (n=21), nurses
(n=13), practice
managers (n=11)

The app used
EMRsk to guide
evidence-based AF
treatment per
guidelines.
Feedback to
practices covered
screening totals,
results, AF
diagnoses, and
treatment
compliance

AF screening Users appreciated the
tools, though technical
issues occasionally
disrupted screening.
Time constraints were
the main barrier

PHC

Orwoll et al [62]
2018
USA

To prevent
CLABSIl

Quasi-experimental
Nurses (n=105)

During shifts,
nurses use the app
for line care and to
track protocol
adherence and
performance. A
gamification engine
enables team
competitions

CLABSI
prevention

Compared to the
previous year, CLABSI
rates in the intervention
group (9886 line-days)
dropped by 48% (P=.03),
with no significant
change in controls (7879
line-days)

Hospital

Wenner et al
[69]
2014
Kenya

To design an
intuitive, fun, and
efficient
interactive tool
for data
collection

Case study
FLWs (n=not stated)

Intuitive inputs
(sliders, dials,
buttons) support
valid data entry,
while visual cues
(eg, height slider
with tall/short
images) enhance
clarity. Sensory
feedback (lights,
sounds) creates an
engaging,
accessible user
experience

Data collection Leveraging tangible
computing reduces the
technical literacy
required to use a device,
crucial in low-resource
settings

FLWs

Little et al [70]
2013
Ethiopia

To support
HCWsm and
midwives in
mother and child
health care
service

Mixed method:
HCWs (n=20),
midwives (n=12)

An analytics
dashboard and
mobile scorecard
enable health
workers and
supervisors to
monitor their
progress and key
performance
indicators

Mother and child
health care

HCWs quickly adapted
to touchscreens with
minimal support.
Gamification fostered
ownership and
empowerment

PHC

Owens et al [64]
2018
USA

To reduce delay
in data collection

Quasi-experimental
study
HCWs (n=not stated)

A computer app
calculates delays
from daily EMR
extracts, displaying
a real-time color-
coded dashboard to
alert staff about
patient delays

Data collection Patient delays were
reduced by 27% in the
>60-min category

Hospital

Collins et al
[63]
2013
USA

To measure the
impact of an
automated hand
hygiene
monitoring
system

Quasi-experimental
study
HCWs (n=60)

Hand hygiene
programs focusing
on solution
dispensing,
compliance, and
infection rates,
featuring team
competition with

Hand hygiene
compliance

75.4% increase in total
hand hygiene solution
dispensing, 96.4%
improvement in monthly
hand hygiene
compliance, and health
care–associated

Hospital
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Author
Year
Country/s Objectives

Study type
Sample size Digital intervention

Health domain or
application
context Results Context

weekly compliance
graphs by unit, and
individual feedback
through point-of-
care units and
posted compliance
reports

infections reduction by
11.1%

Marques et al
[65]
2017
Portugal

To improve hand
hygiene
compliance

Cross-sectional study
Nurses (n=6)

Real-time data
collected and
feedback from an
indoor location
system regarding
each nurses’ hand
hygiene compliance

Hand hygiene
compliance

The impact of this
intervention is still under
evaluation

Hospital

aSAP: surgical antibiotic prophylaxis.
biCCM: Integrated Community Case Management.
cFLW: front line worker.
dLHP: local health care professional.
eGIF: graphics interchange format.
fASHA: Accredited Social Health Activist.
gEPI: Expanded Programme on Immunization.
hPHC: primary health care.
iAF: atrial fibrillation.
jGP: general practitioner.
kEMR: electronic medical record.
lCLABSI: central line-associated bloodstream infections.

These 12 studies address a variety of health topics, including
compliance with hand hygiene [63,65], mother and child-
care [67,70], health-related data collection [64,69], surgical
antibiotic prophylaxis (SAP) [66], Integrated Community
Case Management (iCCM) [71], and Expanded Programme
on Immunization (EPI) implementation [68], sepsis diagno-
sis and therapy [60], atrial fibrillation (AF) screening [61],
and central line-associated bloodstream infections prevention
[62]. Table 3 presents a comprehensive overview of the
included studies.

The most common gamification elements integrated into
the GDTs were the use of feedback (n=9, 75%), use
of competition (n=6, 50%), leaderboards/dashboards/score-
boards (n=6, 50%), badges (n=3, 25%), and time pressure
elements (n=3, 25%). A total of 3 (25%) digital interven-
tions [67,69,71] incorporated a single gamification element,
whereas most (n=9, 75%) integrated at least 2. Table 4
presents a summary of the elements of gamification adopted
in these studies.

Table 4. Elements of gamification presented in the reviewed studies.
Elements of
gamification/
studies

Luedtke
et al [66]

Finette
et al [71]

Shah
et al
[67]

Zaidi
et al
[68]

Mckeown
et al
[60]

Orchard
et al
[61]

Orwoll
et al
[62]

Wenner
et al
[69]

Little
et al
[70]

Owens
et al
[64]

Collins
et al [63]

Marques et
al
[65]

Feedback ✓a ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Badges ✓ ✓ ✓
Time pressure/
countdown
clock

✓ ✓ ✓

Competition ✓ ✓ ✓ ✓ ✓ ✓
Narrative or
story

✓
Challenges ✓ ✓
Progress ✓
Leaderboard/
scoreboard/
dashboard

✓ ✓ ✓ ✓ ✓ ✓

Award ✓ ✓
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Elements of
gamification/
studies

Luedtke
et al [66]

Finette
et al [71]

Shah
et al
[67]

Zaidi
et al
[68]

Mckeown
et al
[60]

Orchard
et al
[61]

Orwoll
et al
[62]

Wenner
et al
[69]

Little
et al
[70]

Owens
et al
[64]

Collins
et al [63]

Marques et
al
[65]

Social
networking

✓ ✓
Points ✓ ✓
Level ✓
Virtual goods/
rewards/ prize

✓ ✓
Cooperation ✓
Emotional
relationship

✓
a✓: elements of gamification presented.

Use of Gamified Digital Tools by
Community Health Workers
We identified 3 studies [67,69,71] that involved CHWs using
GDTs, all conducted in LMICs.

One intervention in Kenya focuses on improving data
collection by introducing a custom-made GDT device with
intuitive input mechanisms like sliders and dials, complemen-
ted by visual aids and sensory feedback (eg, when collecting
height data, the device featured images of a tall individ-
ual at the top and a shorter individual at the bottom of a
height slider). This approach was reported to enhance CHWs’
engagement, but it does not present any evidence of increased
effectiveness in data collection [69].

In India, a quasi-experimental study evaluated an
intervention with a smartphone app for health activists and
a web interface for PHC staff to improve maternal and
childcare. The app used time pressure as a gamification
element, turning text red for overdue tasks to prompt faster
completion. The intervention increased home-based newborn
care from 10% to 56%, exclusive breastfeeding from 23%
to 44%, care-seeking for maternal and neonatal complica-
tions from 57% to 77% and 27% to 78%, respectively, and
pneumonia care from 24% to 41%. The time pressure likely
improved task completion, though the study did not quantify
its specific impact [67].

MEDSINC, a mobile health platform, integrates Integra-
ted Community Case Management guidelines to support
CHWs in the clinical assessment, triage, and treatment of
children aged between 2 months and 6 years. This tool
includes demonstrations and animated graphics interchange
formats to enhance data collection quality and accuracy.
Children’s clinical assessments by CHWs using MEDSINC
showed a specificity correlation of 84%-99% with local
health care experts, and their triage recommendations were
highly correlated [71]. The tool received positive feedback for
its user-friendliness, educational value, and enhancement of
job performance, showing that gamified data visualization can
motivate data collection.

Use of Gamified Digital Tools in Primary
Health Care
A total of 3 interventions evaluated GDTs in PHC: two in
LMICs and one in an HIC [61,68,70].

An observational study in Ethiopia [70] evaluated an
Open Data Kit platform for maternal and childcare case
management. The tool included an analytic dashboard and
a scorecard to monitor key performance indicators. The
intervention was well-received by HCWs, who quickly
adapted to smartphones and required minimal technical
support. However, while visualizing progress appeared to
motivate HCWs’ performance, the study did not establish a
causal link between the heightened motivation and the overall
impact of the intervention.

In Pakistan, an app was developed to monitor routine
immunization by recording and uploading data, synchroniz-
ing profiles with central databases, and managing vaccine
inventories [68]. The tool used real-time data to monitor
vaccinations, track incomplete cases, plan outreach, adjust
micro plans, and allocate fuel allowances. It demonstrated
greater accuracy than manual data entry and used gamifica-
tion to highlight top performers (leaderboard), reward high
achievers, and foster healthy competition. Also, individ-
ual vaccine performance feedback increased vaccinators’
engagement.

A qualitative study investigated the use of an eHealth
tool within an atrial fibrillation screening program in
PHC in Australia [61]. The app extracted EMR data to
provide real-time screening prompts and treatment recom-
mendations. Additionally, a smartphone electrocardiograph
tool was used for diagnosis. The app generated stroke
risk scores and treatment advice, with monthly individ-
ual de-identified data reports for quality improvement.
These reports included screening rates, new diagnoses, and
treatment adherence. HCWs appreciated the eHealth tools,
and regular feedback was beneficial for quality improvement,
increased the proportion of eligible people to be screened
for atrial fibrillation, and maintained motivation. Moreover,
the feedback encouraged app usage by fostering healthy
competition.
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Use of Gamified Digital Tools in Hospital
Settings
A total of 6 interventions were carried out in hospital
care, 5 [60,62,63,65,66] focusing on reducing health care–
associated infections by increasing adherence to guidelines
and procedures, and 1 study [64] was carried out on patient
flow management.

Two interventions [63,65] incorporated gamification
elements to improve hand hygiene in intensive care units.
In the United States, a multifaceted strategy included
hand washing automated monitoring machines, communica-
tion, and leadership initiatives [63]. Key features included
hospital-wide competitions, public compliance postings, and
electronic point-of-care performance reporting. This approach
led to a 75% increase in hand hygiene solution dispensing,
a 96% improvement in hand hygiene compliance, and an
11% reduction in health care–associated infections, demon-
strating that individual feedback and team competition can
significantly impact health outcomes.

A similar intervention in Portugal used an automated
monitoring system based on indoor location detection to
assess nurses’ proximity to patients and handwashing habits.
Initial trials faced accuracy issues, preventing a full evalua-
tion of the gamification elements. However, the intervention
aimed to provide real-time feedback through dashboards,
email notifications, and competitions with avatars and
leaderboards, with its impact on hand hygiene compliance
still under evaluation [65].

To prevent nosocomial infections, another study evaluated
the use of the CLABSI (Central Line-Associated Bloodstream
Infections) app to engage nurses in preventing infections
caused by central catheters in intensive care units through
a quasi-experimental design [62]. This app allowed nurses
to monitor protocol compliance and compare their perform-
ance against benchmarks and their units. Over 12 months,
the intervention group showed a 48% decline in CLABSI
rates compared to the previous year, while the control group
showed no significant change. The app included gamifica-
tion elements such as leaderboards, social networking, points,
team competitions, awards, and prizes. A total of 3 compet-
itions were held during the study period. Self-assessment
completions were significantly higher, with a median of 43
self-assessments per unit per month versus two in non-contest
months. Nurse engagement with the app was also 10 times
higher during contest months.

Prevention was at the core of another study conducted
in Nigeria, aiming to change surgeons’ behavior regarding
SAP [66]. A virtual mentor provided real-time feedback
on surgical risk, antibiotic choice, and therapy duration. A
WhatsApp group supported app usage, and 321 surgeries
were recorded. The study found that 12% (n=37) of sur-
geons adjusted their decisions to align with guidelines, and
10% (n=33) changed their antibiotic prophylaxis decisions.
Gamification elements such as challenges and digital badges
increased engagement, though the app’s lack of EMR
integration limited its effectiveness.

In 2015, Canada launched a 150-day campaign to enhance
sepsis treatment in emergency departments using a gamifica-
tion approach to increase the adoption of sepsis protocol [60].
Clinicians organized themselves as teams, and clinical data
from sepsis patients were collected online, via the app, or on
paper and reviewed for protocol adherence. The campaign
featured a countdown clock, a daily tally of saved lives,
awards, and a feedback module. Positive extrinsic motivators,
such as feedback and rewards, along with intrinsic motivators,
including mastery, autonomy, relatedness, and purpose, were
incorporated into this life-saving campaign, which showed
a reduction in severe sepsis mortality from 21% to 6%.
The healthy competition among clinicians was crucial to the
campaign’s success.

Lastly, 1 US-based intervention was not strictly connected
to clinical care but focused on patient flow management.
A radiology department implemented a tailored dashboard
to address patient data collection delays. This application
calculated delays using daily EMR data and displayed
real-time, color-coded dashboards to alert staff. A quasi-
experimental study showed that the intervention reduced
patient delays over 60 minutes by 27%, with time pressure
as the gamification element [64].

Discussion
Principal Findings
The primary purpose of this review was to collate existing
evidence on how incorporating GDTs into the daily work-
flow of HCWs affects their behavior and performance in
health-related tasks. Of the 12 reviewed studies, 5 [60,62,66,
68,69] reported that integrating different game elements such
as challenges, prizes, badges, feedback, leaderboards, social
networks, competition, and time pressure helps to enhance
HCWs’ engagement; 3 [60,61,71] emphasized the role of
gamification in increasing motivation; 3 [62,66,67] promoted
task completion and behavior change; and 4 [60,61,63,68]
boosted healthy competition among users.

The reviewed studies suggested that GDTs can improve
hand hygiene compliance, sick child assessment, maternal
and child health care, sepsis management and control, and
CLABSI rates. However, we observed significant heterogene-
ity across the interventions, due to differences in health care
settings, the purposes of the digital tools, and user character-
istics. These differences make it challenging to identify a
consistent impact of GDTs. Furthermore, gamification was
rarely the primary focus of the research, as most studies
prioritized a comprehensive evaluation of the broader ICT
strategy. As a result, isolating the specific effects of gamifi-
cation from the overall digital intervention remains difficult,
limiting the ability to establish clear causal links.

In other contexts, literature is rich with contributions from
authors who highlighted the positive effect of gamification
on education and learning [44,72,73], as well as health and
wellness [45]. However, to the best of our knowledge, this
review is the first to explore the integration of GDTs into the
daily workflows of HCWs.
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The reviewed studies offer several important insights.
Evidence from HICs suggests that GDTs are most effective
when integrated into a broader organizational framework that
includes workflow reorganization and improved intra-team
communication. Additionally, the integration of EMRs plays
a key role by enabling real-time access to patient data,
thereby facilitating more effective performance feedback
and the delivery of timely clinical prompts. However, these
structural elements require continuous attention to ensure
seamless integration and to maximize the impact of GDTs,
particularly when they are strategically incorporated into
comprehensive public health initiatives.

On the other hand, for HCWs with limited digital
literacy, particularly in LMICs, the reviewed studies suggest
that a simple and engaging user interface plays a particu-
larly important role in facilitating adoption and sustained
use. Many CHWs may face challenges navigating complex
systems, making it essential for the interface to be intui-
tive, visually appealing, and engaging. Poorly designed or
overly complicated interfaces can act as significant barriers to
adoption and may ultimately undermine the effectiveness of
the intervention.

Among the 12 studies reviewed, only 2 [65,69] explic-
itly addressed the challenges associated with integrating
gamification elements into broader ICT interventions. One
study noted that incorporating gamification elements, which
are visual and acoustic, into a digital data collection tool
can drain the device’s power rapidly, potentially reducing its
appeal [69]. Another study in Portugal found that requiring
HCWs to engage with gamification elements like badges,
virtual goods, and content unlocking outside working hours
decreased their enthusiasm [65]. The same study suffered
significant setbacks due to technological issues, which
hampered an evaluation of the benefits of gamification.

The difficulties encountered in these studies exemplify
the importance of careful design in GDTs: a technologically
flawed product can compromise all the benefits of gami-
fication, and a solution not designed with users in mind
can lead to resistance from them. Researchers and develop-
ers must ensure that the gamification elements are relevant
and engaging for diverse user groups, as many factors can
influence attitudes toward GDTs, including age, education
level, work experience, culture, and computer skills [74].
Although gamification design is fundamentally user-centered
[33], none of the interventions reviewed mentioned involving
users in the design process.
Comparison to Prior Work
In this review, among the various gamification elements
utilized and embedded in digital health interventions,
feedback emerged as the most commonly used component.
This is consistent with previous reviews on the use of
gamification in other domains [11,75]. Sardi et al [11]
and Edwards et al [75] reported that feedback was used
in over 90% (n=60) of the studies they reviewed on
eHealth and health promotion, respectively. The present
review also highlights that performance feedback enhances

HCWs’ experience and engagement in their tasks, leading to
behavioral change [40,75].

Competition emerged as the second most utilized element
of gamification in 50% (n=6) of the included interven-
tions, corroborating findings from a previous systematic
review on gamification for health profession education [18].
Dashboards, leaderboards, and scoreboards were the most
commonly used elements to convey feedback and foster
competition. However, the use of external rewards, such
as feedback, competitions, and leaderboards, to motivate
HCWs can present several important limitations, as sugges-
ted by several studies. Although such incentives may be
effective in generating short-term engagement, they risk
becoming repetitive or losing their appeal over time. More
critically, they may fail to foster sustained engagement or
promote intrinsic motivation, which are essential for long-
term behavioral change and integration into routine practice
[11,12,28,76]. These extrinsic motivators are highly effective
at attracting initial participation, but they might not sup-
port enduring involvement as well as intrinsic motivators.
Therefore, in the design of GDTs, striking a balance between
extrinsic and intrinsic motivations is pivotal to maintain-
ing engagement and fostering meaningful participation [28].
Regrettably, none of the studies analyzed in this review
investigate the long-term impact of gamification or iden-
tify which specific gamification elements are most effective
compared to others, limiting our ability to draw conclusions
about the sustained benefits and potential limitations of
GDTs.

Furthermore, although gamification is no longer a new
concept in ICT, none of the studies reviewed addressed
potential ethical issues. Although gamification is generally
well received by HCWs, gamification may lead to unintended
consequences, including addiction, cheating, or compromised
data quality, especially when points, badges, or leaderboards
overshadow the intended purpose [77,78]. For example,
rewarding speed over accuracy may result in errors. Competi-
tion, one of the most common gamification elements adopted,
fosters a spirit of healthy competition among HCWs [79].
However, it also carries the risk of demoralizing workers
due to feelings of irrelevance and oppression by other users
and of moving the focus excessively on measurable outcomes
rather than quality [77]. To mitigate this, competition should
promote teamwork through group-based formats rather than
individual performance. Additionally, gamification raises
ethical concerns related to user autonomy and consent [74].

Despite ethical considerations being increasingly
recognized in ICTs [80], the ethical discourse within the
gamification field remains underdeveloped [80-82]. Authors
like Kim and Werbach [80] urge caution to avoid manipula-
tive or harmful design practices.
Strengths and Limitations
This study has 2 main strengths. First, by examining the
current literature and available tools, we provided an initial
overview of the potential effects of integrating gamified
digital tools into the daily tasks of HCWs. Second, by
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conducting a scoping review to map the literature broadly,
we have paved the way for future work to identify and select
key outcomes for systematic reviews and meta-analyses in
this domain more easily.

Our review also has certain limitations. First, it was
challenging to identify studies that applied gamification to
the daily tasks of HCWs, as many studies do not men-
tion gamification explicitly. To locate potential studies, we
thoroughly examined the methodologies and ICT interven-
tions to pinpoint elements of gamification accurately. Second,
most interventions researched and included in our review
were pilots or case studies, characterized by small sam-
ple sizes and brief follow-ups. As a result, these studies
have several limitations in evaluating long-term benefits
that can affect their reliability and generalizability. Third,
many studies do not rigorously describe or assess changes
in motivation, behavior, or health outcomes. Fourth, given
our goal to capture all relevant evidence and examples, we
included a broad range of study designs, as is typical in a
scoping review. Due to the rapid growth in digital health,
prioritizing evidence based on quality criteria to capture
scientifically based findings is challenging. Therefore, we
applied the criteria developed by Sardi et al [11] to assess
publications focusing on GDTs, ensuring the inclusion of
evidence obtained through the most scientifically sound
methodologies. Fifth, although our search was not limited to
English, we were unable to find evidence in Spanish, French,
or Italian. Lastly, only 1 author performed the data extraction,
which may have introduced errors or biases. However, to
ensure the accuracy of data extraction, all authors discussed
which information should be extracted before the extraction
process began. Subsequently, 2 authors carefully reviewed the
extracted data to verify their accuracy.
Future Directions
Our study highlighted that no study to date has directly
compared gamified digital tools with their nongamified
counterparts to assess their impact on HCWs’ daily tasks.
Future research would benefit from adopting a 3-arm study
design to better isolate the effects of gamification: (1) a

control group without any digital tool, (2) a group using a
nongamified digital tool, and (3) a group using a gamified
digital tool. Furthermore, studies should incorporate longer
follow-up periods and larger sample sizes to overcome the
evident limitations identified in this scoping review, namely
small sample sizes, lack of comparative groups, and short
study durations. Extended follow-ups and broader partici-
pant inclusion would not only strengthen the robustness of
findings but also allow the detection of potential tool misuse
and ethical breaches that may emerge over time. Such an
approach would enable a more comprehensive evaluation
of whether gamification truly adds value beyond the use of
digital tools alone and whether its effects are sustainable and
ethically sound.
Conclusion
The integration of GDTs into the daily workflows of HCWs
holds significant potential to enhance engagement, motiva-
tion, and overall performance across a range of health-related
tasks. However, this area remains largely underexplored, with
limited empirical evidence to support its systematic imple-
mentation. This gap needs more robust comparative studies
to provide precise insights into the benefits and limitations of
GDTs.

Therefore, due to the limited evidence base, gamification
remains less developed than other components of digital
health programming, such as scalability, interoperability,
or digital health landscape assessment, which are often
supported by established frameworks and tools. Currently,
there are no formal guidelines or standardized frameworks to
assist developers and policymakers in effectively integrating
GDTs into broader digital strategies.

Additionally, the lack of such guidance raises the risk of
ethical misuse, such as manipulation, coercion, or unintended
negative effects. Therefore, clear design principles and ethical
safeguards are necessary to ensure that gamification boosts
engagement without harming professional integrity or user
autonomy.

Acknowledgments
The authors would like to acknowledge Katharina Heldt for her guidance in supporting rigorous data searches to ensure the
inclusion of all relevant studies. Funding for the development of this manuscript was received from the Deutsche Gesellschaft
für Internationale Zusammenarbeit (German Corporation for International Cooperation, GIZ) as part of the Digital Innovation
in Pandemic Control (DIPC) Initiative, financed by the Bundesministerium für Wirtschaftliche Zusammenarbeit (Federal
Ministry for Economic Cooperation and Development, BMZ).
Data Availability
All data generated or analyzed during this study are included in this paper and its multimedia appendix files.
Authors’ Contributions
Conceptualization: AB (Lead), BP (Lead), HAS (supporting)
Data curation: BP
Formal analysis: AB (supporting), BP (lead), HAS (supporting)
Funding acquisition: TL, CEB
Investigation: AB (supporting), BP (lead), HAS (supporting)
Methodology: AB (supporting), BP (lead), HAS (supporting)
Project administration: AB, CEB

JMIR SERIOUS GAMES Paudel et al

https://games.jmir.org/2025/1/e70480 JMIR Serious Games2025 | vol. 13 | e70480 | p. 13
(page number not for citation purposes)

https://games.jmir.org/2025/1/e70480


Resources: AB
Supervision: AB
Validation: AB, HAS
Visualization: BP (lead)
Writing – original draft: AB (supporting), BP (lead)
Writing – review & editing: AB (supporting), BP (lead), CEB (supporting), HAS (supporting), RD (supporting), TL (support-
ing)
Conflicts of Interest
None declared.
Multimedia Appendix 1
PRISMA-ScR checklist.
[DOCX File (Microsoft Word File), 20 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Search strategy.
[DOCX File (Microsoft Word File), 17 KB-Multimedia Appendix 2]

Multimedia Appendix 3
The quality assessment checklist and results.
[DOCX File (Microsoft Word File), 21 KB-Multimedia Appendix 3]
References
1. Alhassan RK, Spieker N, van Ostenberg P, Ogink A, Nketiah-Amponsah E, de Wit TFR. Association between health

worker motivation and healthcare quality efforts in Ghana. Hum Resour Health. Aug 14, 2013;11(1-11):37. [doi: 10.
1186/1478-4491-11-37] [Medline: 23945073]

2. Karaferis D, Aletras V, Raikou M, Niakas D. Factors influencing motivation and work engagement of healthcare
professionals. Mater Sociomed. Sep 2022;34(3):216-224. [doi: 10.5455/msm.2022.34.216-224] [Medline: 36310751]

3. Abdul-Rahman T, Ghosh S, Lukman L, et al. Inaccessibility and low maintenance of medical data archive in low-middle
income countries: mystery behind public health statistics and measures. J Infect Public Health. Oct
2023;16(10):1556-1561. [doi: 10.1016/j.jiph.2023.07.001] [Medline: 37566992]

4. Ibrahim H, Liu X, Zariffa N, Morris AD, Denniston AK. Health data poverty: an assailable barrier to equitable digital
health care. Lancet Digit Health. Apr 2021;3(4):e260-e265. [doi: 10.1016/S2589-7500(20)30317-4] [Medline:
33678589]

5. World health organization. Global strategy on digital health 2020-2025. 2021. URL: https://iris.who.int/handle/10665/
344249 [Accessed 2025-04-18]

6. Digital health market size, share & trends analysis report by technology (healthcare analytics, mhealth), by component
(hardware, software, services), by application, by end use, by region, and segment forecasts, 2025 - 2030. Grand View
Research; URL: https://www.grandviewresearch.com/industry-analysis/digital-health-market [Accessed 2025-04-18]

7. Koivisto J, Hamari J. The rise of motivational information systems: a review of gamification research. Int J Inf Manage.
Apr 2019;45(45):191-210. [doi: 10.1016/j.ijinfomgt.2018.10.013]

8. Dreimane S. Gamification before its definition—an overview of its historical development. Presented at: 15th
International Technology, Education and Development Conference; Mar 8-9, 2021:7187-7193; Online Conference. [doi:
10.21125/inted.2021.1434]

9. Khaitova NF. History of gamification and its role in the educational process. IJMMU. 2021;8(5):212. [doi: 10.18415/
ijmmu.v8i5.2640]

10. Kim B. The Popularity of Gamification in the Mobile and Social Era. Vol 51. Library Technology Reports; 2015:5-9.
URL: https://journals.ala.org/index.php/ltr/article/view/5628 [Accessed 2024-02-10]

11. Sardi L, Idri A, Fernández-Alemán JL. A systematic review of gamification in e-health. J Biomed Inform. Jul
2017;71(31-48):31-48. [doi: 10.1016/j.jbi.2017.05.011] [Medline: 28536062]

12. Deterding S, Khaled R, Nacke L. Gamification: toward a definition. In: Dixon D, editor. Presented at: CHI 2011
Gamification Workshop Proceedings 2011 Annual Conference on Human Factors in Computing Systems (CHI’11); May
7-12, 2011; Vancouver, Canada. URL: http://gamification-research.org/wp-content/uploads/2011/04/02-Deterding-
Khaled-Nacke-Dixon.pdf [Accessed 2024-01-12]

13. Brühlmann F, Mekler E, Opwis K. Gamification from the Perspective of Self-Determination Theory and Flow.
University of Basel; 2013. [doi: 10.13140/RG.2.1.1181.8080]

JMIR SERIOUS GAMES Paudel et al

https://games.jmir.org/2025/1/e70480 JMIR Serious Games2025 | vol. 13 | e70480 | p. 14
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=games_v13i1e70480_app1.docx
https://jmir.org/api/download?alt_name=games_v13i1e70480_app1.docx
https://jmir.org/api/download?alt_name=games_v13i1e70480_app2.docx
https://jmir.org/api/download?alt_name=games_v13i1e70480_app2.docx
https://jmir.org/api/download?alt_name=games_v13i1e70480_app3.docx
https://jmir.org/api/download?alt_name=games_v13i1e70480_app3.docx
https://doi.org/10.1186/1478-4491-11-37
https://doi.org/10.1186/1478-4491-11-37
http://www.ncbi.nlm.nih.gov/pubmed/23945073
https://doi.org/10.5455/msm.2022.34.216-224
http://www.ncbi.nlm.nih.gov/pubmed/36310751
https://doi.org/10.1016/j.jiph.2023.07.001
http://www.ncbi.nlm.nih.gov/pubmed/37566992
https://doi.org/10.1016/S2589-7500(20)30317-4
http://www.ncbi.nlm.nih.gov/pubmed/33678589
https://iris.who.int/handle/10665/344249
https://iris.who.int/handle/10665/344249
https://www.grandviewresearch.com/industry-analysis/digital-health-market
https://doi.org/10.1016/j.ijinfomgt.2018.10.013
https://doi.org/10.21125/inted.2021.1434
https://doi.org/10.18415/ijmmu.v8i5.2640
https://doi.org/10.18415/ijmmu.v8i5.2640
https://journals.ala.org/index.php/ltr/article/view/5628
https://doi.org/10.1016/j.jbi.2017.05.011
http://www.ncbi.nlm.nih.gov/pubmed/28536062
http://gamification-research.org/wp-content/uploads/2011/04/02-Deterding-Khaled-Nacke-Dixon.pdf
http://gamification-research.org/wp-content/uploads/2011/04/02-Deterding-Khaled-Nacke-Dixon.pdf
https://doi.org/10.13140/RG.2.1.1181.8080
https://games.jmir.org/2025/1/e70480


14. Zichermann G, Cunningham C. Gamification by Design: Implementing Game Mechanics in Web and Mobile Apps. 1st
ed. O’Reilly Media, Inc; 2011. ISBN: 978-1449397678

15. Bunchball I. Gamification 101: an introduction to the use of game dynamics to influence behavior. White paper.
2010:1-18. URL: https://jndglobal.com/wp-content/uploads/2011/05/gamification1011.pdf [Accessed 2024-02-08]

16. Darejeh A, Salim SS. Gamification solutions to enhance software user engagement—a systematic review. Int J Hum
Comput Interact. Aug 2, 2016;32(8):613-642. [doi: 10.1080/10447318.2016.1183330]

17. Swacha J, editor. Gamification in enterprise information systems: what, why and how. Presented at: 2016 Federated
Conference on Computer Science and Information Systems; Sep 11-14, 2016; Gdansk, Poland. [doi: 10.15439/
2016F460]

18. van Gaalen AEJ, Brouwer J, Schönrock-Adema J, Bouwkamp-Timmer T, Jaarsma ADC, Georgiadis JR. Gamification of
health professions education: a systematic review. Adv in Health Sci Educ. May 2021;26(2):683-711. [doi: 10.1007/
s10459-020-10000-3]

19. Xu M, Luo Y, Zhang Y, Xia R, Qian H, Zou X. Game-based learning in medical education. Front Public Health.
2023;11(1113682):1113682. [doi: 10.3389/fpubh.2023.1113682] [Medline: 36935696]

20. Shortt M, Tilak S, Kuznetcova I, Martens B, Akinkuolie B. Gamification in mobile-assisted language learning: a
systematic review of Duolingo literature from public release of 2012 to early 2020. Comput Assist Lang Learn. Mar 4,
2023;36(3):517-554. [doi: 10.1080/09588221.2021.1933540]

21. Kim S, Song K, Lockee B, Burton J. What Is Gamification in Learning and Education? Gamification in Learning and
Education: Enjoy Learning like Gaming. Springer; 2017:25-38. [doi: 10.1007/978-3-319-47283-6_4]

22. Conaway R, Garay MC. Gamification and service marketing. Springerplus. 2014;3(1):653. [doi: 10.1186/2193-1801-3-
653] [Medline: 25392812]

23. Berglund A, Jaarsma T, Berglund E, Strömberg A, Klompstra L. Understanding and assessing gamification in digital
healthcare interventions for patients with cardiovascular disease. Eur J Cardiovasc Nurs. Aug 29, 2022;21(6):630-638.
[doi: 10.1093/eurjcn/zvac048] [Medline: 35709297]

24. Dithmer M, Rasmussen JO, Grönvall E, et al. “The Heart Game”: using gamification as part of a telerehabilitation
program for heart patients. Games Health J. Feb 2016;5(1):27-33. [doi: 10.1089/g4h.2015.0001] [Medline: 26579590]

25. Radhakrishnan K, Toprac P, O’Hair M, et al. Interactive digital e-health game for heart failure self-management: a
feasibility study. Games Health J. Dec 2016;5(6):366-374. [doi: 10.1089/g4h.2016.0038] [Medline: 27976955]

26. Chen Q, Ji H, Shang Q. The association between the diversity of online activities on smartphones and cognitive function
among middle-aged and elderly Chinese adults. BMC Public Health. 2024;24(1):38383336. [doi: 10.1186/s12889-024-
17932-0]

27. Mordor Intelligence. Gamification market—industry trends, size & report 2024. Feb 2, 2024. URL: https://www.
mordorintelligence.com/industry-reports/gamification-market [Accessed 2024-02-08]

28. Seaborn K, Fels DI. Gamification in theory and action: a survey. Int J Hum Comput Stud. Feb 2015;74:14-31. [doi: 10.
1016/j.ijhcs.2014.09.006]

29. Jahn K, Kordyaka B, Machulska A, et al. Individualized gamification elements: the impact of avatar and feedback design
on reuse intention. Comput Human Behav. Jun 2021;119:106702. [doi: 10.1016/j.chb.2021.106702]

30. Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-
being. Am Psychol. Jan 2000;55(1):68-78. [doi: 10.1037//0003-066x.55.1.68] [Medline: 11392867]

31. Anunpattana P, Khalid MNA, Iida H, Inchamnan W. Capturing potential impact of challenge-based gamification on
gamified quizzing in the classroom. Heliyon. Dec 2021;7(12):e08637. [doi: 10.1016/j.heliyon.2021.e08637] [Medline:
35005284]

32. Arya V, Sambyal R, Sharma A, Dwivedi YK. Brands are calling your AVATAR in Metaverse—a study to explore XR‐
based gamification marketing activities & consumer‐based brand equity in virtual world. J of Consumer Behaviour. Mar
2024;23(2):556-585. [doi: 10.1002/cb.2214]

33. Binsar F, Riantono IE, Kartono R, Bandur A. Gamification to grow motivation for interactive engagement of health
nurses in using health information systems: a conceptual framework. Presented at: The Asia Pacific Computer Systems
Conference; Feb 18, 2023; North Carolina, USA. [doi: 10.1007/978-981-19-7904-0_10]

34. Dale S. Gamification: making work fun, or making fun of work? Bus Inf Rev. 2014;31(2):82-90. [doi: 10.1177/
0266382114538350]

35. Mendoza K, Villalobos-Daniel VE, Jáuregui A, et al. Development of a crowdsourcing- and gamification-based mobile
application to collect epidemiological information and promote healthy lifestyles in Mexico. Sci Rep. Mar 14,
2024;14(1):6174. [doi: 10.1038/s41598-024-56761-4] [Medline: 38486091]

36. Miller AS, Cafazzo JA, Seto E. A game plan: gamification design principles in mHealth applications for chronic disease
management. Health Informatics J. Jun 2016;22(2):184-193. [doi: 10.1177/1460458214537511] [Medline: 24986104]

JMIR SERIOUS GAMES Paudel et al

https://games.jmir.org/2025/1/e70480 JMIR Serious Games2025 | vol. 13 | e70480 | p. 15
(page number not for citation purposes)

https://jndglobal.com/wp-content/uploads/2011/05/gamification1011.pdf
https://doi.org/10.1080/10447318.2016.1183330
https://doi.org/10.15439/2016F460
https://doi.org/10.15439/2016F460
https://doi.org/10.1007/s10459-020-10000-3
https://doi.org/10.1007/s10459-020-10000-3
https://doi.org/10.3389/fpubh.2023.1113682
http://www.ncbi.nlm.nih.gov/pubmed/36935696
https://doi.org/10.1080/09588221.2021.1933540
https://doi.org/10.1007/978-3-319-47283-6_4
https://doi.org/10.1186/2193-1801-3-653
https://doi.org/10.1186/2193-1801-3-653
http://www.ncbi.nlm.nih.gov/pubmed/25392812
https://doi.org/10.1093/eurjcn/zvac048
http://www.ncbi.nlm.nih.gov/pubmed/35709297
https://doi.org/10.1089/g4h.2015.0001
http://www.ncbi.nlm.nih.gov/pubmed/26579590
https://doi.org/10.1089/g4h.2016.0038
http://www.ncbi.nlm.nih.gov/pubmed/27976955
https://doi.org/10.1186/s12889-024-17932-0
https://doi.org/10.1186/s12889-024-17932-0
https://www.mordorintelligence.com/industry-reports/gamification-market
https://www.mordorintelligence.com/industry-reports/gamification-market
https://doi.org/10.1016/j.ijhcs.2014.09.006
https://doi.org/10.1016/j.ijhcs.2014.09.006
https://doi.org/10.1016/j.chb.2021.106702
https://doi.org/10.1037//0003-066x.55.1.68
http://www.ncbi.nlm.nih.gov/pubmed/11392867
https://doi.org/10.1016/j.heliyon.2021.e08637
http://www.ncbi.nlm.nih.gov/pubmed/35005284
https://doi.org/10.1002/cb.2214
https://doi.org/10.1007/978-981-19-7904-0_10
https://doi.org/10.1177/0266382114538350
https://doi.org/10.1177/0266382114538350
https://doi.org/10.1038/s41598-024-56761-4
http://www.ncbi.nlm.nih.gov/pubmed/38486091
https://doi.org/10.1177/1460458214537511
http://www.ncbi.nlm.nih.gov/pubmed/24986104
https://games.jmir.org/2025/1/e70480


37. Pesare E, Roselli T, Corriero N, Rossano V. Game-based learning and gamification to promote engagement and
motivation in medical learning contexts. Smart Learn Environ. Dec 2016;3(1):1-21. [doi: 10.1186/s40561-016-0028-0]

38. Jun M, Lucas T. Gamification elements and their impacts on education: a review. Multidiscip Rev. 2025;8(5):2025155.
[doi: 10.31893/multirev.2025155]

39. Tuah NM, Ahmedy F, Gani A, Yong LN. A survey on gamification for health rehabilitation care: applications,
opportunities, and open challenges. Information. 2021;12(2):91. [doi: 10.3390/info12020091]

40. Wang YF, Hsu YF, Fang K. The key elements of gamification in corporate training—the Delphi method. Entertain
Comput. Jan 2022;40:100463. [doi: 10.1016/j.entcom.2021.100463] [Medline: 35991001]

41. Hervás R, Ruiz-Carrasco D, Mondéjar T, Bravo J. Gamification mechanics for behavioral change: a systematic review
and proposed taxonomy. Presented at: Proceedings of the 11th EAI International Conference on Pervasive Computing
Technologies for Healthcare; May 23, 2017:395-404; Barcelona, Spain. [doi: 10.1145/3154862.3154939]

42. Schmidt-Kraepelin M, Thiebes S, Tran MC, Sunyaev A. What’s in the game? Developing a taxonomy of gamification
concepts for health apps. Presented at: Hawaii International Conference on System Sciences; Jan 3-6, 2018:1217-1226;
Waikoloa Village, HI. [doi: 10.24251/HICSS.2018.150]

43. Toda AM, Klock ACT, Oliveira W, et al. Analysing gamification elements in educational environments using an existing
gamification taxonomy. Smart Learn Environ. Dec 2019;6(1):1-4. [doi: 10.1186/s40561-019-0106-1]

44. Subhash S, Cudney EA. Gamified learning in higher education: a systematic review of the literature. Comput Human
Behav. Oct 2018;87:192-206. [doi: 10.1016/j.chb.2018.05.028]

45. Pereira P, Duarte E, Rebelo F, Noriega P, editors. A review of gamification for health-related contexts. Presented at:
Design, User Experience, and Usability User Experience Design for Diverse Interaction Platforms and Environments:
Third International Conference, DUXU 2014, Held as Part of HCI International 2014; Jun 22-27, 2014; Heraklion, Crete,
Greece. [doi: 10.1007/978-3-319-07626-3_70]

46. Wirkkala M, Wijk K, Larsson AC, Engström M. Technology frustration in healthcare—does it matter in staff ratings of
stress, emotional exhaustion, and satisfaction with care? A cross-sectional correlational study using the job demands-
resources theory. BMC Health Serv Res. Dec 6, 2024;24(1):1557. [doi: 10.1186/s12913-024-11906-z] [Medline:
39643868]

47. Pavuluri S, Sangal R, Sather J, Taylor RA. Balancing act: the complex role of artificial intelligence in addressing burnout
and healthcare workforce dynamics. BMJ Health Care Inform. Aug 24, 2024;31(1):e101120. [doi: 10.1136/bmjhci-2024-
101120] [Medline: 39181545]

48. Shan Y, Shang J, Yan Y, Ye X. Workflow interruption and nurses’ mental workload in electronic health record tasks: an
observational study. BMC Nurs. Mar 9, 2023;22(1):63. [doi: 10.1186/s12912-023-01209-9] [Medline: 36890555]

49. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for Scoping Reviews (PRISMA-ScR): checklist and explanation.
Ann Intern Med. Oct 2, 2018;169(7):467-473. [doi: 10.7326/M18-0850] [Medline: 30178033]

50. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a web and mobile app for systematic reviews. Syst
Rev. Dec 5, 2016;5(1):210. [doi: 10.1186/s13643-016-0384-4] [Medline: 27919275]

51. Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics. Mar
1977;33(1):159-174. [doi: 10.2307/2529310] [Medline: 843571]

52. Cooke A, Smith D, Booth A. Beyond PICO: the SPIDER tool for qualitative evidence synthesis. Qual Health Res. Oct
2012;22(10):1435-1443. [doi: 10.1177/1049732312452938] [Medline: 22829486]

53. Principles for digital development. The principles for digital development: a compass for those working to promote
sustainable and inclusive development in today’s complex digital landscape. Mar 25, 2024. URL: https://
digitalprinciples.org [Accessed 2024-02-27]

54. Held B, Moriarty B, Richardson T. Microsoft Excel functions and formulas with Excel 2019/Office 365: mercury
learning and information. 2019. URL: https://terrorgum.com/tfox/books/microsoftexcelfunctionsandformulas_5e.pdf
[Accessed 2024-05-27]

55. SJR. Scimago Journal & Country Rank 2022. May 20, 2022. URL: https://www.scimagojr.com [Accessed 2024-05-27]
56. Raikhel AV, Blau K, Alberty K, et al. Vax the max, a gamification intervention for COVID-19 vaccination task

engagement in the inpatient setting. Am J Med Qual. 2023;38(1):47-56. [doi: 10.1097/JMQ.0000000000000094]
[Medline: 36472420]

57. Abdul Rahman MH, Ismail Yusuf Panessai I, Mohd Noor NAZ, Mat Salleh NS. Gamification elements and their impacts
on teaching and learning—a review. IJMA. Dec 31, 2018;10(6):37-46. URL: http://airccse.org/journal/ijma_current18.
html [doi: 10.5121/ijma.2018.10604]

58. Krishnamurthy K, Selvaraj N, Gupta P, et al. Benefits of gamification in medical education. Clin Anat. Sep
2022;35(6):795-807. [doi: 10.1002/ca.23916] [Medline: 35637557]

JMIR SERIOUS GAMES Paudel et al

https://games.jmir.org/2025/1/e70480 JMIR Serious Games2025 | vol. 13 | e70480 | p. 16
(page number not for citation purposes)

https://doi.org/10.1186/s40561-016-0028-0
https://doi.org/10.31893/multirev.2025155
https://doi.org/10.3390/info12020091
https://doi.org/10.1016/j.entcom.2021.100463
http://www.ncbi.nlm.nih.gov/pubmed/35991001
https://doi.org/10.1145/3154862.3154939
https://doi.org/10.24251/HICSS.2018.150
https://doi.org/10.1186/s40561-019-0106-1
https://doi.org/10.1016/j.chb.2018.05.028
https://doi.org/10.1007/978-3-319-07626-3_70
https://doi.org/10.1186/s12913-024-11906-z
http://www.ncbi.nlm.nih.gov/pubmed/39643868
https://doi.org/10.1136/bmjhci-2024-101120
https://doi.org/10.1136/bmjhci-2024-101120
http://www.ncbi.nlm.nih.gov/pubmed/39181545
https://doi.org/10.1186/s12912-023-01209-9
http://www.ncbi.nlm.nih.gov/pubmed/36890555
https://doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/30178033
https://doi.org/10.1186/s13643-016-0384-4
http://www.ncbi.nlm.nih.gov/pubmed/27919275
https://doi.org/10.2307/2529310
http://www.ncbi.nlm.nih.gov/pubmed/843571
https://doi.org/10.1177/1049732312452938
http://www.ncbi.nlm.nih.gov/pubmed/22829486
https://digitalprinciples.org
https://digitalprinciples.org
https://terrorgum.com/tfox/books/microsoftexcelfunctionsandformulas_5e.pdf
https://www.scimagojr.com
https://doi.org/10.1097/JMQ.0000000000000094
http://www.ncbi.nlm.nih.gov/pubmed/36472420
http://airccse.org/journal/ijma_current18.html
http://airccse.org/journal/ijma_current18.html
https://doi.org/10.5121/ijma.2018.10604
https://doi.org/10.1002/ca.23916
http://www.ncbi.nlm.nih.gov/pubmed/35637557
https://games.jmir.org/2025/1/e70480


59. King CE, Kells A, Trout L, Yirinec A, Zhou S, Zurca AD. Gamification educational intervention improves pediatric
nurses’ comfort and speed drawing up code-dose epinephrine. J Pediatr Nurs. 2023;71(55-9):55-59. [doi: 10.1016/j.pedn.
2023.03.013] [Medline: 37004310]

60. McKeown S, Krause C, Shergill M, Siu A, Sweet D. Gamification as a strategy to engage and motivate clinicians to
improve care. Healthc Manage Forum. Mar 2016;29(2):67-73. [doi: 10.1177/0840470415626528] [Medline: 26872801]

61. Orchard J, Li J, Gallagher R, Freedman B, Lowres N, Neubeck L. Uptake of a primary care atrial fibrillation screening
program (AF-SMART): a realist evaluation of implementation in metropolitan and rural general practice. BMC Fam
Pract. Dec 6, 2019;20(1):170. [doi: 10.1186/s12875-019-1058-9] [Medline: 31810441]

62. Orwoll B, Diane S, Henry D, et al. Gamification and microlearning for engagement with quality improvement
(GAMEQI): a bundled digital intervention for the prevention of central line-associated bloodstream infection. Am J Med
Qual. 2018;33(1):21-29. [doi: 10.1177/1062860617706542] [Medline: 28482161]

63. Collins A, Moore T, Davenport P. Targeting the competitive spirit to diminish nosocomial infection markers. Am J
Infect Control. Jun 2013;41(6):S51-S52. [doi: 10.1016/j.ajic.2013.03.109] [Medline: 22939417]

64. Owens A, Demmert A, Abdollahian D, et al. 3:00 PM Abstract No. 141 Interventional radiology patient throughput:
application of lean sigma methodology and real-time delay dashboard to improve operations and patient experience. J
Vasc Interv Radiol. Apr 2018;29(4):S63-S64. [doi: 10.1016/j.jvir.2018.01.160]

65. Marques R, Gregório J, Pinheiro F, Póvoa P, da Silva MM, Lapão LV. How can information systems provide support to
nurses’ hand hygiene performance? Using gamification and indoor location to improve hand hygiene awareness and
reduce hospital infections. BMC Med Inform Decis Mak. Jan 31, 2017;17(1):15. [doi: 10.1186/s12911-017-0410-z]
[Medline: 28143613]

66. Luedtke S, Wood C, Olufemi O, et al. Gamified antimicrobial decision support app (GADSA) changes antibiotics
prescription behaviour in surgeons in Nigeria: a hospital-based pilot study. Antimicrob Resist Infect Control. Dec 6,
2023;12(1):141. [doi: 10.1186/s13756-023-01342-9] [Medline: 38053212]

67. Shah P, Madhiwala N, Shah S, et al. High uptake of an innovative mobile phone application among community health
workers in rural India: an implementation study. Natl Med J India. 2019;32(5):262-269. [doi: 10.4103/0970-258X.
295956] [Medline: 32985439]

68. Zaidi S, Shaikh SA, Sayani S, et al. Operability, acceptability, and usefulness of a mobile app to track routine
immunization performance in rural Pakistan: interview study among vaccinators and key informants. JMIR Mhealth
Uhealth. Feb 13, 2020;8(2):e16081. [doi: 10.2196/16081] [Medline: 32053115]

69. Wenner G, Marino M, Obeysekare E, Mehta K. Making data collection in low-resource contexts intuitive, fun, and
interactive. In: Mehta K, editor. Presented at: 2014 IEEE Global Humanitarian Technology Conference (GHTC); Oct
10-13, 2014; San Jose, CA. [doi: 10.1109/GHTC.2014.6970260]

70. Little A, Medhanyie A, Yebyo H, Spigt M, Dinant GJ, Blanco R. Meeting community health worker needs for maternal
health care service delivery using appropriate mobile technologies in Ethiopia. PLoS One. 2013;8(10):e77563. [doi: 10.
1371/journal.pone.0077563] [Medline: 24204872]

71. Finette BA, McLaughlin M, Scarpino SV, et al. Development and initial validation of a frontline health worker mhealth
assessment platform (MEDSINC®) for children 2-60 months of age. Am J Trop Med Hyg. Jun 2019;100(6):1556-1565.
[doi: 10.4269/ajtmh.18-0869] [Medline: 30994099]

72. Bai S, Hew KF, Huang B. Does gamification improve student learning outcome? Evidence from a meta-analysis and
synthesis of qualitative data in educational contexts. Educational Research Review. Jun 2020;30:100322. [doi: 10.1016/j.
edurev.2020.100322]

73. Zeybek N, Saygı E. Gamification in education: why, where, when, and how?—A systematic review. Games and Culture.
Mar 2024;19(2):237-264. [doi: 10.1177/15554120231158625]

74. Kipturgo MK, Kivuti-Bitok LW, Karani AK, Muiva MM. Attitudes of nursing staff towards computerisation: a case of
two hospitals in Nairobi, Kenya. BMC Med Inform Decis Mak. Apr 29, 2014;14(1-8):35. [doi: 10.1186/1472-6947-14-
35] [Medline: 24774008]

75. Edwards EA, Lumsden J, Rivas C, et al. Gamification for health promotion: systematic review of behaviour change
techniques in smartphone apps. BMJ Open. Oct 4, 2016;6(10):e012447. [doi: 10.1136/bmjopen-2016-012447] [Medline:
27707829]

76. Hamari J, Koivisto J, Sarsa H. Does gamification work?—A literature review of empirical studies on gamification. In:
Hamari J, Koivisto J, Sarsa H, editors. Presented at: 2014 47th Hawaii International Conference on System Sciences
(HICSS); Jan 6-9, 2014; Waikoloa, HI. [doi: 10.1109/HICSS.2014.377]

77. Andrade FR, Mizoguchi R, Isotani S. The bright and dark sides of gamification. Presented at: Intelligent Tutoring
Systems: 13th International Conference, ITS 2016; Jun 7-10, 2016; Zagreb, Croatia. [doi: 10.1007/978-3-319-39583-8_
17]

JMIR SERIOUS GAMES Paudel et al

https://games.jmir.org/2025/1/e70480 JMIR Serious Games2025 | vol. 13 | e70480 | p. 17
(page number not for citation purposes)

https://doi.org/10.1016/j.pedn.2023.03.013
https://doi.org/10.1016/j.pedn.2023.03.013
http://www.ncbi.nlm.nih.gov/pubmed/37004310
https://doi.org/10.1177/0840470415626528
http://www.ncbi.nlm.nih.gov/pubmed/26872801
https://doi.org/10.1186/s12875-019-1058-9
http://www.ncbi.nlm.nih.gov/pubmed/31810441
https://doi.org/10.1177/1062860617706542
http://www.ncbi.nlm.nih.gov/pubmed/28482161
https://doi.org/10.1016/j.ajic.2013.03.109
http://www.ncbi.nlm.nih.gov/pubmed/22939417
https://doi.org/10.1016/j.jvir.2018.01.160
https://doi.org/10.1186/s12911-017-0410-z
http://www.ncbi.nlm.nih.gov/pubmed/28143613
https://doi.org/10.1186/s13756-023-01342-9
http://www.ncbi.nlm.nih.gov/pubmed/38053212
https://doi.org/10.4103/0970-258X.295956
https://doi.org/10.4103/0970-258X.295956
http://www.ncbi.nlm.nih.gov/pubmed/32985439
https://doi.org/10.2196/16081
http://www.ncbi.nlm.nih.gov/pubmed/32053115
https://doi.org/10.1109/GHTC.2014.6970260
https://doi.org/10.1371/journal.pone.0077563
https://doi.org/10.1371/journal.pone.0077563
http://www.ncbi.nlm.nih.gov/pubmed/24204872
https://doi.org/10.4269/ajtmh.18-0869
http://www.ncbi.nlm.nih.gov/pubmed/30994099
https://doi.org/10.1016/j.edurev.2020.100322
https://doi.org/10.1016/j.edurev.2020.100322
https://doi.org/10.1177/15554120231158625
https://doi.org/10.1186/1472-6947-14-35
https://doi.org/10.1186/1472-6947-14-35
http://www.ncbi.nlm.nih.gov/pubmed/24774008
https://doi.org/10.1136/bmjopen-2016-012447
http://www.ncbi.nlm.nih.gov/pubmed/27707829
https://doi.org/10.1109/HICSS.2014.377
https://doi.org/10.1007/978-3-319-39583-8_17
https://doi.org/10.1007/978-3-319-39583-8_17
https://games.jmir.org/2025/1/e70480


78. Hadi Mogavi R, Guo B, Zhang Y, Haq EU, Hui P, Ma X. When gamification spoils your learning: a qualitative case
study of gamification misuse in a language-learning app. Presented at: Proceedings of the Ninth ACM Conference on
Learning@ Scale; Jun 1, 2022; New York City NY USA. [doi: 10.1145/3491140.3528274]

79. Rigby S, Ryan RM. Glued to Games: How Video Games Draw Us in and Hold Us Spellbound. Bloomsbury Publishing
USA; 2011:79. ISBN: 978-0313362248

80. Kim TW, Werbach K. More than just a game: ethical issues in gamification. Ethics Inf Technol. Jun
2016;18(2):157-173. [doi: 10.1007/s10676-016-9401-5]

81. Shahri A, Hosseini M, Phalp K, Taylor J, Ali R. Towards a code of ethics for gamification at enterprise. Presented at:
The Practice of Enterprise Modeling: 7th IFIP WG 81 Working Conference, PoEM 2014; Nov 12-13, 2014; Manchester,
UK. [doi: 10.1007/978-3-662-45501-2_17]

82. Mora A, Riera D, González C, Arnedo-Moreno J. Gamification: a systematic review of design frameworks. J Comput
High Educ. Dec 2017;29(3):516-548. [doi: 10.1007/s12528-017-9150-4]

Abbreviations
AF: atrial fibrillation
CHW: community health care worker
CLABSI: Central Line-Associated Bloodstream Infections
EMR: electronic medical record
EPI: Expanded Programme on Immunization
GDT: gamified digital tools
HCW: health care worker
HIC: high-income country
ICT: information and communication technology
LMIC: low- and middle-income countries
PHC: primary health care
SAP: surgical antibiotic prophylaxis

Edited by Andrew Coristine; peer-reviewed by Jeong-Heon Song, Ramón Hervás; submitted 23.Dec.2024; final revised
version received 29.Aug.2025; accepted 29.Aug.2025; published 20.Oct.2025

Please cite as:
Paudel B, Al-Shehabi H, Dörner R, El Bcheraoui C, Lennemann T, Bernasconi A
Use of Gamified Digital Tools in Daily Tasks of Health Care Workers: Scoping Review
JMIR Serious Games2025;13:e70480
URL: https://games.jmir.org/2025/1/e70480
doi: 10.2196/70480

© Binita Paudel, Hussein Al-Shehabi, Rita Dörner, Charbel El Bcheraoui, Tessa Lennemann, Andrea Bernasconi. Originally
published in JMIR Serious Games (https://games.jmir.org), 20.Oct.2025. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Serious Games, is
properly cited. The complete bibliographic information, a link to the original publication on https://games.jmir.org, as well as
this copyright and license information must be included.

JMIR SERIOUS GAMES Paudel et al

https://games.jmir.org/2025/1/e70480 JMIR Serious Games2025 | vol. 13 | e70480 | p. 18
(page number not for citation purposes)

https://doi.org/10.1145/3491140.3528274
https://doi.org/10.1007/s10676-016-9401-5
https://doi.org/10.1007/978-3-662-45501-2_17
https://doi.org/10.1007/s12528-017-9150-4
https://games.jmir.org/2025/1/e70480
https://doi.org/10.2196/70480
https://games.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://games.jmir.org
https://games.jmir.org/2025/1/e70480

	Use of Gamified Digital Tools in Daily Tasks of Health Care Workers: Scoping Review
	Introduction
	Methods
	Search Strategy and Selection Criteria
	Eligibility Criteria
	Data Extraction and Quality Appraisal
	Data Synthesis

	Results
	Overview
	Quality of the Included Studies
	Basic Information of Included Studies
	Use of Gamified Digital Tools by Community Health Workers
	Use of Gamified Digital Tools in Primary Health Care
	Use of Gamified Digital Tools in Hospital Settings

	Discussion
	Principal Findings
	Comparison to Prior Work
	Strengths and Limitations
	Future Directions
	Conclusion



