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Background: The increasing global burden of chronic conditions demands novel interventions that are both interactive and
sustainable. Gamification has emerged as an innovative strategy to enhance patient engagement and self-management in chronic
disease care. Although gamification is widely adopted in healthcare, a review of evidence on its effectiveness across various clinical
settings remains inconsistent.

Purpose: This review aimed to identify the effectiveness of gamification-based interventions in improving outcomes among patients
with chronic diseases.

Methods: A comprehensive systematic literature search was conducted using three major databases: EBSCOhost, PubMed, and
Scopus, along with two search engines, including Google Scholar and Sage Journal, without year limitations, following PRISMA 2020
and Cochrane methodological guidelines. Eligible studies were RCTs involving adult patients with chronic illness that implemented
gamification interventions. Data were extracted and analysed through qualitative thematic synthesis.

Results: A total of 17 RCTs met the inclusion criteria. Three categories of interventions were identified: (1) active video games for
rehabilitation, (2) virtual reality (VR)-based intervention, and (3) digital gamification for education and behaviour change. Across
these studies, four consistent outcome domains were identified: physical function improvement, psychological well-being, adherence
and self-management, and motivation and engagement. Most studies reported significant improvements in physical function.
Conclusion: Gamification demonstrates multidimensional benefits, integrating physical, psychological, and behavioural improve-
ments within patient-centred digital health frameworks. The success of these interventions depends on aligning game design
mechanics with clinical objectives. Future studies should emphasise hybrid, long-term models combining VR, mobile platforms,
and clinician feedback systems to enhance sustainability and scalability in chronic disease management.

Keywords: active video games, chronic disease, gamification, virtual reality, adherence

Introduction
Chronic diseases are an escalating global health challenge driven by ageing populations and lifestyle changes.' They
account for over 70% of global deaths. The World Health Organization (WHO) reported that Cardiovascular diseases
cause the largest share of NCD-related mortality, about 19 million deaths in 2021, followed by cancers (10 million),
chronic respiratory diseases (4 million), and diabetes (over 2 million), contributing collectively to around 80% of all
premature NCD deaths.? A significant proportion of these deaths occur in the South-East Asia Region, 55% of all deaths
are due to NCDs, accounting for 9.5 million persons.® Given their growing impact and the risk of severe complications,
timely and innovative healthcare strategies are urgently needed to support effective management.*

Managing chronic diseases requires continuous care and patient engagement, extending far beyond episodic clinical
interventions.” However, adherence to long-term treatment regimens, lifestyle modification, and self-management
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strategies remains suboptimal.>® Patients often struggle with maintaining motivation, overcoming psychological barriers,
and sustaining behavioural changes over time.”® Poor adherence leads to frequent complications, avoidable hospitalisa-
tions, and diminished health outcomes.'®!" These challenges underscore the need for innovative, patient-centred
interventions that improve engagement and empower individuals to manage their conditions effectively.

In this context, technological innovations such as gamification are increasingly recognised as promising tools to
enhance patient engagement, improve self-management, and support the delivery of accessible, efficient remote
healthcare.'*'* Gamification is defined as the application of game design elements in non-game contexts to enhance
user engagement, motivation, and behaviour change.'*'® In recent years, gamification has been applied across various
health domains, including physical activity promotion, smoking cessation, medication adherence, and mental health
management.'>!'” For chronic disease care, gamification has been increasingly applied to promote physical activity,
improve medication adherence, and support self-management.'>'*!”!® By incorporating elements such as rewards,
feedback, competition, and goal-setting, gamified interventions can foster sustained behavioural change and empower
patients in managing long-term conditions."®

Despite the growing popularity of gamification in healthcare, the evidence base remains fragmented. Studies vary
widely in their methodological rigour, intervention designs, target populations, and outcome measures. Many studies are
exploratory or pilot projects, with limited generalizability. Furthermore, while numerous systematic reviews have broadly
summarised gamification in health, relatively few have explicitly focused on chronic disease care, and even fewer have
synthesised findings from randomised controlled trials (RCTs), the gold standard for evaluating intervention
effectiveness.'*"'®'® This gap makes it difficult to draw firm conclusions about the role of gamification in improving
long-term health outcomes.

Given the urgent global burden of chronic diseases, the limitations of conventional management approaches, and the
emerging promise of gamification, there is a compelling need to consolidate high-quality evidence. This systematic
review aims to evaluate the effectiveness of gamification-based interventions for chronic disease care, with a specific
focus on randomised controlled trials. By synthesising RCT findings, this review seeks to provide a comprehensive and
rigorous overview of current knowledge, highlight gaps in the evidence, and identify practical implications for healthcare

practice, policy, and future research.

Materials and Methods
Study Design
This study was conducted using a systematic review approach, guided by the Cochrane Handbook for Systematic

Reviews of Interventions and reported in accordance with the PRISMA guideline.'®*°

Eligibility Criteria
In this systematic review, the PRISMA framework was applied to evaluate the effectiveness of gamification-based
interventions in improving chronic disease care. The formulation of research questions and eligibility criteria followed
the PICOT approach.”!

P (Population): Adult patients with chronic illness

I (Intervention): Games or gamification

C (Comparison): Standard care or usual care

O (Outcome): Chronic disease care or chronic disease management

T (Type of Study): Randomised Controlled Trial

Articles were excluded if they were secondary research or not available in full text. The inclusion criteria comprised
original research articles published in English that assessed the role of gamification in enhancing chronic disease care and
employed a randomized controlled trial (RCT) design. No restriction was placed on the year of publication to allow
comprehensive coverage, enabling the identification of long-term trends, early applications, and comparative effective-

ness between earlier and more recent gamification approaches in chronic disease management.

3922 https: Risk Management and Healthcare Policy 2025:18



Emaliyawati et al

Data Collection and Analysis

Search Strategy

A systematic and comprehensive search strategy was conducted in September 2025. The search covered three major
academic databases: EBSCOhost, PubMed, and Scopus, to ensure the retrieval of high-quality, peer-reviewed studies
relevant to gamification and chronic disease care. In addition to these core databases, two supplementary search engines,
namely Google Scholar and Sage Journals, were used to broaden the scope of the search and capture grey literature or
studies that might not be indexed in the primary databases. The search employed a predefined set of keywords: (“chronic
disease*” OR “chronic illnesses” OR “chronic condition*” OR “noninfectious disease*””) AND (“Gamification” OR
“gamif*” OR “Video Game*” OR “Active video game*”OR “Exergaming” OR “exergam*” OR “Virtual Reality” OR
“Virtual Reality Exposure Therapy” OR “computer game*” OR “game-based” OR “game design*” OR “game element*”
OR “game component*” OR “game principle*” OR “playful element*”).

To enhance accuracy and inclusiveness, all terms were cross-checked using Medical Subject Headings (MeSH), with
additional synonyms applied where appropriate. Boolean operators (AND, OR) were used to refine or expand search
outputs based on keyword variations. As each database provides distinct search functionalities, the final query syntax and
thesaurus terms were adapted accordingly to optimise retrieval across databases. In addition to the database search, hand
searching was also performed to identify any relevant articles that might not have been captured in the electronic search.

Study Selection and Quality Appraisal

The screening of eligible studies was conducted independently by all authors. Potential duplicates were first identified
and removed using Mendeley Reference Manager. Titles, abstracts, and full texts were then assessed for relevance based
on the predetermined inclusion and exclusion criteria. For quality appraisal, each study was critically evaluated using the
Joanna Briggs Institute (JBI) checklist.** For randomised controlled trials, 13 items were examined, with response
options of Yes, No, Not Applicable, and Unclear. A “Yes” response was scored as 1, whereas all other options were
scored as 0. Studies yielding a JBI score of less than 70% were excluded. The study assessment was conducted by four
reviewers (E.E., K.I., TK., and N.F)., and any discrepancies were verified by the fifth author (P.S). Any discrepancies
identified during the selection and appraisal stages were collectively re-examined, and final inclusion was determined by
consensus among all authors, ensuring agreement without conflicting judgments.

Data Extraction and Analysis

Data extraction was initially performed by the first author (E.E.) and subsequently verified by the co-authors (K.I., T.K.,
and N.F.) using a structured extraction table. For this review, data were organised into tables that systematically outlined
all relevant findings in relation to the research objectives. The extracted information encompassed study characteristics
and intervention details. Two summary tables were developed to present the findings. Table 1 presents the characteristics
of the included studies, including study design, location, sample, setting, gamification intervention, and results. In
addition, Table 2 provides a synthesis of the intervention details, including the type of intervention, delivery method,
gamification components, and duration.

The analytical process began with the identification and tabulation of data from the selected studies, which were then
critically examined and interpreted. The findings were analysed using a qualitative, narrative, and thematic approach,
allowing patterns, similarities, and variations across studies to be explored in depth. This method facilitated integrating
results into broader themes related to gamification in chronic disease care. Finally, all authors reviewed the extracted and
analysed data collaboratively to ensure accuracy and consistency and to minimise potential errors.

Results

Study Selection

A comprehensive search across five major databases, including PubMed (n = 494), Scopus (n = 928), EBSCOhost (n =
182), Google Scholar (n = 300), and SAGE Journals (n = 728), yielded a total of 2,632 records. Following the removal of
1,140 duplicate entries, 1,492 unique records remained for title and abstract screening. Of these, 1,448 records were
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Table | Characteristics of Studies

Study Design Location Sample Setting Gamification Intervention Results JBI
Results
Sutanto RCTs Indonesia 20 Stable COPD Outpatient Video games program (yoga, strength Feasible; no added benefit compared to standard 10/13
et al 201923 patients pulmonary rehab | training, aerobic exercise) using the Wii Fit | exercise training, but improved engagement
clinic system
Krebs Pilot RCT USA Smokers with Hospital peri- QuitlT game app with episodic narrative Follow-up QuitlT 65% vs SC 61%, only 40% of QuitlT 10/13
etal 2019 cancer (n=38) surgical + home | and coping skills rehearsal for smoking played the game (avg 2.5/10 episodes), nonsignificant
follow-up urges trend for higher confidence to quit and abstinence in
QuitlT (30% vs 18%), positive satisfaction, dropout
linked to older age and less tablet experience.
Loerzel RCT USA Older adults 260 Community eSSET-CINV serious game (iPad-based): The intervention group engaged more in preventive 11713
et al 2020%° years with cancer center avatar-based decision-making on CINV behaviors, while the control group focused more on
cancer (n=80) (chemo setting) | prevention and management self-management. The most frequently used strategy
was antiemetic medication, followed by dietary
approaches. Participants rated the serious game as
highly usable and acceptable
Swartz Pilot RCT USA Female breast Clinic-based Video game based, namely “Pink Warrior” | Feasible, acceptable; {steps, tphysical function (SPPB, 10/13
et al 2022% cancer survivors support group AVG group sessions + behavioral coaching | gait speed); moderate effect sizes
(n=60) using active video games
Patel et al RCT USA 361 adults with Home-based, Gamification-based lifestyle intervention A behavioral economics-based gamification intervention 13/13
20217 T2DM remote for weight loss and glycemic control significantly increased physical activity over | year when
monitoring designed with elements of support or competition, but
not collaboration.
There was no additional effect on body weight or
HbAlc compared to the control.
Anwar RCT Pakistan 74 chronic Rehabilitated in | Virtual Reality Training Using Nintendo VR training is beneficial for enhancing balance and upper 11713
et al 20227 stroke patients a clinical setting | Wii Games extremity function in the daily lives of stroke patients;
however, it does not appear to be superior to
conventional training in improving upper limb sensation.
Rutkowski RCT Poland 106 patients Hospital based Gamified rehabilitation exercises (motion | VR training effectively improve physical fitness in COPD 11/13
et al 2020%° with COPD games, scoring, levels) patients.
Kotrach Pilot RCT Canada 12 severe COPD Inpatient PR Virtual Game System (Nintendo Wii Fit U, | During the session, there was an increase in heart rate, 10/13
et al 2015%° patients post-PR program, I'l games) a decrease in oxygen saturation, an increase in
hospital-based. shortness of breath and leg discomfort. VGS was shown
to be suitable for training; further evaluation is needed
for long-term compliance and maintenance of walking
capacity.
Rutkowski RCT Poland 68 COPD Inpatient rehab | Xbox Kinect VR exercises + standard PR | Improved physical fitness (Senior Fitness Test)
et al 2019°' patients (Virtual Reality-Based Rehabilitation) significantly in the VR group

|e 39 nemedlews
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Kizmaz RCT Turkey 50 COPD Inpatient VR cycling simulation integrated with PR ® Greater improvement in physical capacity in the 10/13
et al 20242 patients with (hospitalized) intervention group, and a more significant reduction
exacerbation in dyspnea and CAT scores in the intervention group.
® A greater decrease in HADS scores with better
improvement in depression in the intervention group
® |arger improvement in LCADL scores in the inter-
vention group
® VR is found to be safe and beneficial for COPD
management.
Rutkowski RCT Poland 50 COPD Inpatient rehab | Immersive VR therapy during PR vs The addition of immersive VR therapy to pulmonary 10/13
etal 2021% patients autogenic training rehabilitation is beneficial in improving mood and
reducing stress, depression, and anxiety in COPD
patients.
Huang RCT China 102 COPD Hospital Gamified web-based inhaler education Improved in all outcomes, better inhaler adherence 11713
et al 2025%* patients outpatient clinics | (Inhaling-Health website) from 2 months, positive effect on inhaler technique,
greater reduction in mMMRC from 4 months, and higher
COPD knowledge scores from the end of intervention.
Henrique RCT Brazil 31 patients after | Clinic/Hospital- | Exergame Motion Rehab AVE 3D (Kinect) | An efficient alternative for restoring balance and upper 10/13
etal 2019°® a stroke based for upper-limb motor function and balance | limb motor function, and might even reduce treatment
time
Hochsmann RCT Swiss 36 patients with Clinic/ Smartphone game Mission Schweinehund, | Significant improvement in intrinsic motivation for PA, 10/13
etal (20I9)36 DM community based on self-determination theory and adherence, and daily steps
behavior change techniques, combining
real-world PA and in-game tasks
Jonsdottir Pilot RCT, Italy 16 Multiple Rehab clinic Serious games—based upper extremity Significant improvement in upper-limb motor function 10/13
et al 2018% single- Sclerosis patients therapy using Kinect (camera + depth (9HPT, BBT), positive motivation
masked sensor)
Prange et al Multicenter | Netherlands 70 subacute Rehab clinic ArmeoBoom arm support + computerized | Significant improvement in arm function (Fugl-Meyer, 11713
2015% RCT stroke patients serious games (3D reaching tasks) SULCS), higher motivation vs control
Chen et al RCT China 50 patient post Hospital Immersive virtual-reality exercise system Improved pain intensity and functional ability; high safety 11/13
2023%° stroke (VR for rehabilitation)). profile; high satisfaction
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Table 2 Summary of Intervention Characteristics

Study

Intervention

Delivery Method

Gamification Component

Duration

Sutanto et al
20197

Video games, Wii Fit,
balance board games
(yoga, strength, aerobic

exercises)

In-person, supervised at an outpatient pulmonary

rehab clinic

® The Wii Fit program features over 40 activities, including
yoga, strength training, aerobics, and balance games, all
guided by a virtual trainer on-screen.

® Features: virtual trainer, feedback and scoring, difficulty
levels, goals/challenges, interactivity, progress tracking,
more than 40 activities (yoga, strength, aerobics, balance
games).

6 weeks, 3 sessions/week,

30 min each

Krebs
et al 2019%*

QuitlT game app for

smoking cessation

Tablet/iPad app with in-hospital training + self-play at
home

® Patients were asked to play 3—4 episodes per week for |
month after hospital discharge. An iPad was loaned for |
month.

® The features included: urge-to-smoke meter, response
options in the form of coping strategy cards (self-talk,
relaxation, cessation medications, distractor), immediate
feedback, points-and-badges system, unlocking new sce-
narios, replaying episodes for additional points/badges,
badges representing coping strategies, and real-life coping
cards.

| month, encouraged 34
episodes/week (10 episodes
total)

Loerzel
et al 2020%°

eSSET-CINV serious
game for symptom self-
management

iPad-based game at chemo clinic + nurse facilitation

® Playing a serious game on an iPad before the first che-
motherapy session

® Avatar selection, tutorial, and then making prevention/
self-management decisions related to nausea and vomiting
(antiemetics, food/drinks, non-pharmacological strategies)

® The game algorithm displays outcomes

® Three-day scenario simulation, average duration
12—15 minutes

® Reinforcement of coping strategies if outcomes are
good; additional education if outcomes are poor

® Standard written education is also used as a supplement

Single session at clinic + follow-
up self-report during chemo

cycle (approx. 3 weeks)

Swartz et al
2022%

“Pink Warrior” active
video game sessions +
PA coaching

In-person group sessions and Group sessions in the
clinic support group

® |2 weekly in-person group sessions (60 minutes), physi-
cal activity behavioural coaching with cognitive-
behavioural skill building and reflection worksheets

® AVG-based activity demonstration and practice using
Wii Fit U or Xbox Kinect, breast cancer support discus-
sion, participant manual with weekly topics and self-led
activities, facilitator guidance and feedback

® Behaviour change strategies (feedback, education, self-
monitoring, goal setting, action planning), motion-
controlled games for balance, strength, and endurance.

12 weeks, weekly group
sessions (12 total)

|e 39 nemedlews
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Patel Gamification with social | In-person education sessions, then an automatic ® Education on diet and physical activity (CDC), goal set- 12 months
et al 2021% incentives for PA & gamification system via devices and apps, plus ting (HbAlc, weight, steps)
weight loss (iDiabetes Email reports (to sponsors, teams, or leader boards) | ® Pre-commitment pledge, 4-week ramp-up step goals,
trial) and phone calls for re-engagement. weekly 70-point system with loss aversion, level system,
fresh start effect,
® Re-engagement calls at 3/6/9 months, monthly physician
reports, support arm with sponsor weekly emails, colla-
boration arm with 3-person team accountability, compe-
tition arm with leader board emails.
Anwar Virtual Reality Training | Wii console and its supporting devices (balance board, | Wii console with balance board and games (tennis, boxing, | hour per session, 3 times
et al 20227 Using Nintendo Wii remote, nunchuck, sensor bar), and interactive games | Cooking Mama), game difficulty adjusted to ability, therapist a week, for 6 weeks.
Games (Wii Sports, Cooking Mama) which are played in supervision and handrail for safety, |-hour sessions, 3 times
person per week for 6 weeks.
Rutkowski Gamified physical Individual exercises under the supervision of Xbox 360 with Kinect motion sensor and projector, +20 minutes per session, 4
et al 2020%° rehabilitation a physiotherapist. featuring Kinect Adventures games (20,000 Leaks, Curvy games played consecutively, 5
Creek, Rally Ball, Reflex Ridge), focuses on agility, balance, days/week.
flexibility, strength, endurance, and heart rate monitoring
for safety.
Kotrach Nintendo Wii Fit U (I'1 | In-patient PR program with virtual reality VGS group received 3 to 6 hours of individualised training in 3-6 hrs initial
et al 2015%° games) the hospital and later at their residences, using || pre-
validated games (Nintendo Wii Fit U) designed to exercise
the upper and lower extremities.
Rutkowski Xbox Kinect-based VR | Inpatient supervised rehab ® Xbox 360 with Kinect motion sensor and projector, play Not reported
etal 2019%' rehab + PR area set for safety, Kinect Adventures mini-games (rafting,
running, ball hitting, roller-coaster)
® Game instructions are displayed before play, and an
initial assessment, including a physical evaluation, is
conducted.
Kizmaz VR forest cycling + PR | Inpatient, daily during hospitalisation ® A VR headset (Oculus Quest 2) was used during the | Once a day, five times a week
et al 20242 pedalling exercise.

® The simulation embodies cycling through the forest with
real 360° images (not an active video game) to create

a realistic experience.

(Continued)
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Table 2 (Continued).

Study Intervention Delivery Method Gamification Component Duration
Rutkowski Immersive VR therapy VR delivered via an immersive head-mounted display | ® 10 sessions of immersive virtual reality therapy, each Each session lasts
et al 2021% during PR simulating a therapeutic garden, guided by lasting 20 minutes. 15-30 minutes (depending on
psychological principles. ® Delivered using a VR Tier One device with a head- | the task), occurs once a day, five
mounted display. times a week, for two weeks.
® Content: Virtual Therapeutic Garden based on
Ericksonian psychotherapy principles, designed to calm,
improve mood, restore emotional balance, and support
recovery
Huang Gamified inhaler Online (web + WeChat access) Both groups received regular face-to-face education 6 months
et al 2025%* education website (disease, importance of inhalers, how to use them, lung
function control, self-management). In contrast, the
intervention group received additional gamification on the
Inhaling-Health website.
Henrique Motion Rehab AVE 3D | In-person, patients play games under the supervision | Motion Rehab AVE 3D combines conventional Each session consists of 6
etal 2019°® (exergames) of a physiotherapist (face-to-face) physiotherapy exercises with an interactive game format activities with a 2-minute rest
that includes visual feedback, scoring, and motivation to break to prevent muscle fatigue.
support stroke patients’ recovery.
Hochsmann Mission Schweinehund Mobile app (self-use), smartphone sensors 24 weeks

etal (2019)%

smartphone game to
promote physical
activity

Storyline (restore garden), material rewards for progress,
goal setting, feedback, cues, action planning

Jonsdottir
etal 2018%

Serious games—based
upper extremity
therapy using Kinect
(camera + depth

sensor)

Kinect motion sensor + display, clinic-based

® Activities required purposeful arm and hand movements
(grasping, reaching, coordination tasks) in a virtual home
and garden environment (eg, storing cans, catching flow-
ers, avoiding bees).

® Goals were to improve coordination, reaction time,

hand—eye coordination, and spatial awareness.

12 sessions (4-5 sessions,
40 min, per week)

Prange
et al 2015

ArmeoBoom arm
support with
computerised serious

games

In-person, clinic-based; ArmeoBoom provides weight
support, integrated with webcam + laptop to run
virtual games.

Performance-based points, progressive difficulty (ID — 2D
— 3D), three game levels (easy, medium, hard), virtual
targets with time-based scoring, arm support gradually

reduced

6 weeks, 3 sessions/week,

30 min each (18 sessions total)

Chen
et al 2023%°

Immersive VR-based
exercise program (VR
rehabilitation)

Head-mounted display (HMD) + guided VR modules

Points, interactive tasks, personalized difficulty progression.
Tasks that mimic everyday activities, such as lifting
dumbbells, fishing, or reaching for objects. Five types of
games (Dumbbell Lifting, Fishing, Sheep Whacking, Apple
Picking, and Balloon Popping)

35 minutes per day, 6 days per
week, for 2 weeks (12 sessions
total).

|e 39 nemedlews
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excluded as they did not meet the inclusion criteria. Subsequently, 44 full-text reports were sought, but 14 could not be
accessed due to unavailable full texts or incomplete data, leaving 30 reports for eligibility assessment.

During full-text assessment, 16 studies were excluded for the following reasons: heterogeneous participant character-
istics (n = 7), inappropriate study design (n = 5), irrelevant or inappropriate intervention (n = 2), and publications not
available in English (n = 2). In addition to database searches, three studies were identified through hand searching via
Google Scholar, both meeting the inclusion criteria. In total, 17 studies were included in the final synthesis 14 identified
from databases and 3 from hand searching. The study selection process followed the PRISMA 2020 guidelines, as
illustrated in Figure 1, ensuring transparency and methodological rigour in identifying eligible studies for review.

Quality Appraisal Results

Most studies included in this review demonstrated strong methodological quality, with the majority attaining or closely
aligning with the Joanna Briggs Institute (JBI) standards (Table 1). Many trials demonstrated high compliance with key
methodological criteria, including randomisation, concealed allocation, appropriate statistical analysis, and baseline
group comparability. However, a few studies revealed certain methodological shortcomings, particularly the lack of
blinding of participants or intervention providers and limited detail in reporting specific procedures. Overall, the
methodological robustness of the included trials was considerable, with most fulfilling approximately 10 of the 13 JBI
checklist items, thereby reinforcing the credibility and reliability of the synthesised evidence.

Characteristics of the Study

Most of the included studies employed a randomised controlled trial (RCT) design, either as full RCTs or pilot RCTs (See
Table 1). The trials were conducted in various countries, with the United States contributing the most studies (4 in
total).>* 2" Other studies were conducted in Indonesia, Pakistan, Poland, Canada, Turkey, Brazil, Switzerland, Italy, the
Netherlands, and China. In addition, the study settings were diverse, ranging from outpatient rehabilitation clinics and

[ Identification of studies via datat and registers J L Identification of studies via other methods ]
—
5 Records identified (n=2.632): Records removed before
E ggsmid(£11;2‘:39)4) scr%agri)rﬁg;te records removed Records identified from:
z EBSCOhost (n=182) (n = 1.140) Hand Searching (n=3)
g Google Scholar (n=300) ’
= Sage Journal (n=728)
Records screened (n =1.492) Records excluded (n = 1.448)
Reports sought for retrieval ) Reports sought for retrieval Reports not retrieved
o (n = 44) Reports not retrieved (n =14) (n 23) 9 | (n=0)
s
@
Q
: I I
(7]
A Reports excluded (n=16): il Reports excluded
ReE%r(t)s assessed for eligibility o Heterogeneous  participant Reforts assessed for eligibility (n=0)
(n=30) o7) (n=3) >
e Study design not appropriate
(n=5)
* Inappropriate intervention
(n=2)
- * Publication not in English
A4 (n=2)
= Studies included in review
= (n=17)
3 Reports of included studies
E Databases (n = 14) and Hand
Searching (n=3)
)

Figure | PRISMA Flowchart.
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hospital inpatient programs to community cancer centres and home-based remote monitoring. This broad geographical
and clinical coverage indicates that gamification interventions have been tested across different healthcare systems in
both high-income and low- to middle-income countries.

Characteristics of Participants

The number of participants varied considerably, from as few as 12 individuals in a Canadian pilot trial of COPD
patients® to as many as 361 participants with type 2 diabetes in the United States.?” Overall, the trials primarily recruited
patients with chronic conditions who required either physical rehabilitation, symptom management, or lifestyle mod-
ification. The largest group of participants was patients with chronic obstructive pulmonary disease (COPD), investigated
in several studies that evaluated both stable and exacerbated cases.”>***** Another significant group was stroke patients,
both in subacute and chronic stages, for whom interventions targeted upper limb function and balance recovery.?®>-%
Several cancer populations were also included: older adults undergoing chemotherapy,® smokers with cancer,”* and

2736 and individuals with

breast cancer survivors.”® In addition, trials involved patients with type 2 diabetes mellitus,
multiple sclerosis.’” The findings indicate that the populations studied reflected a broad spectrum of chronic illnesses,

with COPD being the most frequently investigated condition across studies (See Table 1).

Characteristics of Interventions

From the 16 studies reviewed, three main themes of gamification-based interventions were identified: active video games
for physical rehabilitation, virtual reality (VR)-based therapies, and gamification for education and behaviour change.
Each study was classified according to the most dominant gamification approach (See Table 2).

Theme I: Active Video Games for Rehabilitation

Eight studies examined the use of active video games (AVG) employing commercial platforms such as Nintendo Wii Fit,
Wii Sports, and Xbox Kinect. These interventions were delivered face-to-face in clinical or hospital settings under the
supervision of healthcare professionals, emphasising interactive physical training through body movements.

Gamification components included virtual trainers, feedback and scoring systems, progressive difficulty levels, goal
achievement, and progress tracking. For instance, Wii Fit offered more than 40 activities (eg, yoga, strength training,
aerobics, and balance exercises) guided by a virtual instructor.”® The Pink Warrior program combined active video
gaming sessions with behavioural coaching and group support discussions for breast cancer survivors.”® Among patients
with COPD, Wii Fit U, featuring 11 games, was used both during inpatient rehabilitation and at home to train upper and
lower extremities,’® while Xbox Kinect Adventures was employed in inpatient rehabilitation with mini-games such as
Rally Ball and Reflex Ridge.?® Other studies utilised Kinect VR exercises as an adjunct to conventional pulmonary
rehabilitation in COPD patients.’

For stroke rehabilitation, Motion Rehab AVE 3D integrated physiotherapy exercises into an interactive game format
with visual feedback,> while patients with multiple sclerosis engaged in Kinect-based therapy focusing on upper-limb
coordination tasks.*” Additionally, ArmeoBoom was applied in subacute stroke patients for three-dimensional reaching
tasks, with performance-based scoring systems.>® The intervention duration typically ranged from 6 to 12 weeks, with
a frequency of 2-5 sessions per week and session lengths between 20 and 60 minutes.

Theme II: Virtual Reality-Based Interventions
Four studies investigated the use of Virtual Reality (VR), delivered in either semi-immersive formats using the Wii
console or fully immersive systems with head-mounted displays. These interventions primarily targeted stroke and
COPD patients in both inpatient and outpatient rehabilitation settings. Dominant gamification elements included realistic
virtual environments, motion-sensor interactions, adaptive difficulty levels, and immersive narrative experiences.

For example, in patients with chronic stroke, Wii-based games such as Wii Sports and Cooking Mama were used with
adaptive difficulty and therapist supervision to ensure safety.”® In Poland, COPD patients received immersive VR therapy
with a Virtual Therapeutic Garden, based on Ericksonian psychotherapy principles, delivered through a head-mounted
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display to support emotional regulation.® In Turkey, COPD patients experiencing exacerbations participated in VR
cycling simulations via Oculus Quest 2, providing a 360° forest environment experience.*

Another study, the intervention consisted of an immersive virtual reality—based upper-limb exercise program
delivered through a head-mounted display, in which participants engaged in gamified tasks designed to simulate everyday
functional movements.*® The system incorporated repetitive motor exercises supported by multimodal feedback, visual,
auditory, and haptic, to enhance motor learning and user engagement. Five interactive game modules targeted different
upper-limb movements, with each task featuring progressive difficulty levels that could be adjusted based on repetitions,
range of motion, and task distance. The program was administered over 2 weeks, with participants completing 35-minute
supervised sessions for 6 days per week (a total of 12 sessions), allowing individualized yet structured rehabilitation
tailored to musculoskeletal needs.*

Theme lll: Gamification for Education and Behaviour Change

Five studies focused on the use of digital apps, iPad-based games, or smartphones to support health education and
behaviour change in patients. These interventions were generally individualised, either through loaned devices or using
the patient’s personal device.

The gamification components used are episodic narratives, avatars, points and badge systems, leaderboards, time-based
challenges, direct feedback, and material rewards. For example, the QuitIT app presents an episodic narrative with an urge-
to-smoke meter, coping strategy cards, and a points and badge system for cancer patients who smoke.?* The eSSET-CINV
game, administered before chemotherapy, teaches elderly patients to make decisions regarding nausea and vomiting
prevention strategies through avatar simulation and outcome algorithms.?> The iDiabetes trial applied behavioural econom-
ics principles through a points system, competitive leaderboards, regular reports, and social support for patients with type 2
diabetes.”” Furthermore, the smartphone app-based Mission Schweinehund combines a restore the garden storyline,
smartphone sensors, and a goal-setting and feedback system to motivate physical activity in diabetes patients.”® The
duration of interventions within this theme varied, ranging from 1 month (QuitIT), 3—6 weeks (eSSET-CINV), to 24 weeks
(Mission Schweinehund), and 12 months (iDiabetes). Then, in China, a gamified digital platform called Inhaling-Health
was offered via website and WeChat, incorporating feedback, scoring, and inhaler-use education.**

Characteristics of Outcomes
Analysis of the included studies revealed four overarching domains that characterise the impact of gamified interventions
on patient outcomes: physical function improvement, psychological well-being, adherence and self-management, and
motivation and engagement (see Table 3). These domains collectively illustrate how gamification extends beyond
entertainment value to provide measurable therapeutic and behavioural benefits across diverse clinical populations.
Physical Function Improvement emerged as the most frequently reported outcome domain. Across multiple trials,
gamified and virtual reality—based interventions demonstrated significant enhancement in balance, gait speed, upper- and
lower-limb motor function, and overall physical capacity.>®>!337% Improvements in exercise performance were

Table 3 Summary of Outcome

Sub-Theme Theme Study

Improved physical fitness, balance, gait speed, motor and upper-limb function, daily steps, physical Physical Function [26-31,35,37-39]

capacity and reduced dyspnea, and arm function Improvement

Reduced stress, anxiety, and depressive symptoms; improved mood and emotional state Psychological WVell- [32,33]
being

Increased adherence to treatment, exercise, or inhaler use; improved self-management and Adherence and Self- [24,25,34,36]

preventive behaviour management

Enhanced motivation, engagement, and satisfaction with gamified interventions; high usability and Motivation and [23,26,35,36,38]

feasibility Engagement
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frequently accompanied by reductions in dyspnea and fatigue, reflecting better cardiorespiratory endurance and symptom
control. The interactive and feedback-driven nature of gamified exercises appeared to facilitate motor relearning and
functional recovery, particularly among patients undergoing rehabilitation for chronic conditions.

In the Psychological Well-Being domain, several studies reported positive effects on mental and emotional health.>*~?
Gamified interventions incorporating immersive, interactive, or narrative-based elements were associated with reduced
levels of anxiety, depression, and stress, alongside improved mood stability and emotional engagement. These findings
suggest that gamification may serve as an adjunct to conventional therapy by promoting psychological resilience and
fostering a sense of autonomy and enjoyment throughout treatment.*>*

The domain of Adherence and Self-management encompasses improvements in patients’ compliance with prescribed
therapeutic regimens, including medication use, exercise adherence, and inhaler technique.”**>*3¢ Gamified elements
such as goal setting, progress tracking, and reward-based feedback encouraged sustained engagement and accountability.
Enhanced self-management behaviors reflected the patients’ increased self-efficacy, demonstrating that game-based
reinforcement mechanisms can effectively translate behavioral intention into long-term health practices.>*2>34-¢

Lastly, motivation and engagement represented a cross-cutting domain that underpinned the success of all other
outcomes.>***33%3% Across various intervention modalities, gamification consistently enhanced intrinsic motivation,
enjoyment, and usability. High levels of engagement and satisfaction were strongly associated with the feasibility and
acceptability of gamified programs, suggesting that well-designed digital games can mitigate attrition, enhance participa-
tion, and strengthen continuity of care,>*2%-32-3¢-38

Collectively, these findings indicate that gamified interventions contribute to multidimensional patient benefits,
integrating physical, psychological, and behavioural improvements within a motivational framework. The convergence
of these domains highlights gamification’s potential as an evidence-based, patient-centred strategy for promoting

sustainable health outcomes in chronic disease management and rehabilitation.

Discussion

This review aimed to evaluate the effectiveness of gamification-based interventions in chronic disease management. In
a global context, the increasing burden of chronic diseases such as cardiovascular disorders, stroke, COPD, cancer, and
diabetes requires innovative strategies to improve patient engagement and self-management. Chronic conditions require
long-term rehabilitation and ongoing self-management, making gamification an interesting innovation for maintaining
active engagement during the rehabilitation process. Gamification, which integrates game design elements such as
feedback, rewards, and challenges, has been reported to possess the potential to improve motivation, adherence, and
behavioural change among individuals living with chronic conditions. The review identified three main categories of
gamification approaches: active video games for physical rehabilitation, virtual reality (VR)-based intervention, and
gamification for education and behaviour change.

In this review, COPD was the population most frequently intervened with gamification, >~

compared to multiple
sclerosis.>” The patient population with COPD is indeed the group most often targeted for interventions using
a gamification approach when compared to other populations, such as those with multiple sclerosis.'® Recent studies
confirm that the application of gamification in COPD management provides flexibility and empowers patients to self-
manage, especially through physical rehabilitation-based programs and interactive education.'® In contrast, interventions
in multiple sclerosis tend to be directed at providing psychosocial support, increasing disease awareness, and managing
symptoms through a personalized approach tailored to each patient’s unique needs.***?

Across included studies, gamification-based interventions were generally associated with improved therapeutic out-
comes related to physical function.’*>'>>373% However, it is also not uncommon for gamification interventions to
enhance psychological aspects such as stress, anxiety, depression, and mood disorders.?®>'*>373% These improvements
in physical function and emotional well-being contribute directly to quality of life, as patients become better able to carry
out daily activities, have better self-control, and experience lower psychological burden during the treatment process.
Gamification also increases patient engagement and confidence in following therapy programs, which ultimately supports
overall QoL improvement, especially in chronic conditions that require long-term rehabilitation and consistency in self-

management 2326:35:36.38
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Active video game (AVG) interventions have been proven effective in enhancing physical capacity and motor
function among patients with chronic diseases, particularly those with COPD, stroke, and cancer. Studies employing
platforms such as Nintendo Wii Fit, Wii Sports, and Xbox Kinect demonstrated significant improvements in balance,
muscle strength, and overall physical fitness, as well as greater exercise engagement among individuals with chronic
conditions.*****>! In this context, gamification provides instant feedback, a scoring system, and gradual levels of
difficulty that reinforce motor learning, reduce training boredom, and increase motivation.?*->3¢-3

Virtual reality (VR)-based interventions have also demonstrated promising results in the rehabilitation of patients with
COPD and stroke. VR systems enable patients to experience immersive simulations of calming natural environments,
stimulate physical activity, and promote psychological relaxation.**** The use of immersive narrative elements and
multisensory interactions creates a more personalised therapeutic experience compared to conventional therapy.”~>
Moreover, VR interventions have been shown to reduce stress and anxiety through cognitive distraction mechanisms and
by enhancing patients’ perceived sense of control during therapy.>*>> Thus, gamification-based VR can be optimised as
a component of psychosocial interventions that strengthen self-efficacy and mental resilience in chronic patients.

Digital gamification for education and behaviour change plays a crucial role in enhancing patient adherence and self-
management. Smartphone applications and web-based platforms emphasise elements such as points, badges, leader-
boards, and social competition to motivate sustained healthy behaviours.?’>**® Previous studies reported that serious
games improved strategies for preventing nausea and vomiting in cancer patients,”> and that physical activity, through
competitive social support, improved strategies for preventing nausea and vomiting in cancer patients. These gamifica-
tion mechanisms align with the principles of behavioural economics, which hold that systems of rewards and penalties
reinforce long-term adherence.?’

Across all RCTs analysed, improvement in physical function emerged as the most consistent positive outcome. The findings
revealed significant enhancements in walking speed, upper extremity function, and patients’ aerobic capacity.?®>!->7-38
Interactive movement—based interventions activate neuroplasticity mechanisms that support motor recovery through visual
feedback and adaptive repetition. This aligns with self-determination theory, wherein the sense of achievement experienced
during gameplay reinforces patients’ competence and intrinsic motivation.*® Consequently, active video games (AVG) function
not merely as exercise tools but also as behavioural enablers, facilitating improvements in functional performance among patients
with chronic diseases.

Enhancing adherence and intrinsic motivation is a key characteristic of successful digital gamification interventions.
Evidence indicates that components such as progress tracking, goal setting, and feedback reinforcement are effective in
promoting self-management behaviours among patients with chronic illnesses such as COPD and cancer.***>**-¢ Game
mechanics create a sense of accomplishment and personal responsibility, which reduces resistance to treatment
routines.'® Intrinsic motivation is a key factor in maintaining long-term participation, strengthening gamification’s
position as a transformative adherence-driven intervention in chronic care.***® Thus, this domain emphasizes the
importance of designing interventions centered on user experience and continuous positive feedback.

On the other hand, several studies have reported limitations associated with the use of gamification. Many previous
studies on gamification in chronic disease care have short intervention durations, small sample sizes, and a lack of
longitudinal data, making it difficult to assess long-term outcomes and the true effectiveness on patient health.'®** In
addition, other studies do not use standardized evaluation measures, which limits comparability across studies.*>*® Studies
have reported joint and back pain arising from gamified physical activity, underscoring the need for more robust monitoring
and risk mitigation.*® These issues highlight the need for greater attention to safety aspects and risk monitoring.

Although these gamification interventions have some limitations, several studies report good levels of feasibility and
acceptance. The studies analyzed reported good retention rates (80%), no study-related adverse events, and a fairly good
intervention attendance rate (78%).2° Another study reported that VR interventions are also highly feasible for older
people who perceive a greater need for exercise to improve/maintain their limb health.*” Furthermore, some participants
reported that the gamification (eSSET-CINV serious game) was easy to play and useful in helping them manage
Symptom Self-Management Training—Chemotherapy-Induced Nausea and Vomiting at home, and that the choices in
the game were clear and consistent with the teaching standards they had received.”
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Overall, this review demonstrates that gamification has a multidimensional impact on chronic disease management,
encompassing improvements in physical and psychological well-being, therapeutic adherence, and patient motivation.
Collectively, these three gamification modalities, AVG, VR, and digital gamification, represent a continuum of ther-
apeutic engagement, ranging from physical rehabilitation to psychological and behavioural reinforcement. While AVG
primarily targets motor recovery through neuroplasticity and feedback loops, VR contributes to emotional regulation and
cognitive distraction, and digital gamification strengthens long-term adherence through motivational and social mechan-
isms. The convergence of these outcomes suggests that gamification operates not as isolated technological tools but as an

integrated framework promoting multidimensional self-management in chronic disease care.

Strengths and Limitations

This systematic review is among the few studies that specifically synthesise RCTs evaluating the effectiveness of
gamification-based interventions for chronic disease care. By focusing exclusively on RCT designs, this review provides
higher-level evidence than previous scoping or narrative reviews, ensuring methodological rigour and reliable inter-
pretation of outcomes. The inclusion of diverse clinical populations ranging from COPD, stroke, diabetes, and cancer to
multiple sclerosis adds to the generalizability of findings across different chronic disease contexts. Furthermore, the
thematic synthesis categorising interventions into AVG, VR, and digital gamification for education and behaviour change
offers a novel, structured lens for understanding how gamified elements function across physical, psychological, and
behavioural domains.

However, several limitations must be acknowledged. Considerable heterogeneity existed in the intervention designs,
durations, and gamification components, limiting direct comparisons and meta-analytic pooling. Many trials involved
small sample sizes, short intervention durations, or lacked long-term follow-up, constraining conclusions about sustain-
ability and clinical scalability. In addition, most studies were conducted in high-income countries, limiting the evidence
base for low- and middle-income settings where digital infrastructure and cultural engagement with gaming may differ.
Finally, the absence of standardised outcome measures for engagement and motivation represents a methodological gap
that future research should address.

Conclusion

Three main categories of gamification-based interventions used in chronic disease care: (1) active video games for
rehabilitation, (2) VR-based interventions, and (3) digital gamification for education and behaviour change. Across these
interventions, four consistent outcome domains including physical function improvement, psychological well-being,
adherence and self-management, and motivation and engagement. Overall, gamification shows multidimensional benefits
that integrate physical, psychological, and behavioural aspects of chronic disease management.

Patterns across the included studies suggest that gamification may support multidimensional aspects of chronic
disease care by integrating physical, psychological, and behavioural components of patient management. These inter-
pretations should be considered in light of the methodological limitations of the studies, including small sample sizes,
short intervention durations, and heterogeneous outcome measures. Future research should incorporate longer-term
designs, standardised outcome assessments, and hybrid models that integrate VR, mobile technologies, and clinical
support better to understand long-term engagement and sustainability of gamification-based interventions.
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