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Abstract

Chronic health conditions impose substantial financial and operational burdens on the public health sector and insurance
providers in the United Kingdom. While gamification demonstrates the potential for enhancing health behavior, a structured
analysis linking to established behavioral frameworks is missing. We provide a viewpoint on whether, as health and life
insurers transition from traditional risk assessment toward proactive risk reduction strategies, gamification offers an innovative
mechanism to strengthen their prevention initiatives and insurer-insured relationships. We examine how gamification aligns
with key theoretical models, including the Behavior Change Wheel and Behavior Change Techniques, and how gamification
elements can be mapped onto them. This enables combining multiple Behavior Change Techniques into effective interventions,
which provide engaging user experiences and promote intrinsic motivation. We distinguish gamification from mere incentivi-
zation, highlighting its potential for sustained health outcomes. We also explore the ethical and practical considerations of
gamification in the insurance sector. We highlight the need for a robust ethical framework that preserves an individual’s
ability to make free and informed decisions, while ensuring inclusivity and absence of discrimination based on personal
characteristics that may affect their capacity to engage in healthy behaviors. Similarly, we highlight how privacy, transparency,
and accountability need to be prioritized in the governance structure of gamification programs in the sector. Our analysis
emphasizes that gamification has the potential to represent the new panacea for the insurance sector, if effective gamified
interventions incorporate inclusive design principles, theoretical grounding, ethical accountability, and continuous refinement
to ensure alignment with long-term public and individual health objectives. This viewpoint is the first to map gamification
and behavioral change frameworks into a unified model for insurer-led health behavior interventions and encourage greater
investment in gamified wellness products and the use of theory-driven behavioral science in insurance-led digital health tools.
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Introduction

In the United Kingdom, the increasing prevalence of chronic
health conditions is placing a growing financial and systemic
burden on the public health sector and insurance providers.
An estimated 15 million people in the country live with
long-term conditions such as heart disease, cancer, renal
disease, and diabetes, which cost the National Health Service
(NHS) £73.3 billion in 2023 alone [1,2] (for comparison, at
the time of writing, the conversion rate was approximately
GBP £1=US $1.32). A significant factor contributing to this
issue is physical inactivity [3]. In the United Kingdom,
32% of men and 40% of women aged above 18 years
did not meet physical activity (PA) recommendations in
2022; for adults aged above 70 years, this rose to 47%
and 56%, respectively, and for adolescents aged 11 to 17
years, this rose to a staggering 70% and 85%, respectively
[4], despite strong evidence that regular PA reduces the risk
of mortality and morbidity [5]. Even in otherwise phenotypi-
cally healthy individuals, sedentary lifestyles are more likely
to be associated with early physiological changes indicat-
ing metabolic stress, which may predate overt metabolic
disease [6,7]. In 2022, physical inactivity cost the NHS
an estimated £0.9 billion [8]. Beyond direct medical costs,
the overall economic burden, including diminished produc-
tivity and quality of life, was estimated at £7.4 billion per
year [8]. Globally, the annual cost of preventable chronic
conditions associated with physical inactivity amounted to
approximately US $27 billion [4]. These trends intensify
pressures on the NHS and contribute to rising insurance
claims and costs, especially within an aging and chronically
ill population.

Health behaviors are actions taken by individuals that
affect their health and encompass a wide range of actions
such as PA, smoking, or diet [9]. Therefore, behavior change
is a critical component of public health initiatives aimed
at improving individual and community well-being. How-
ever, multiple barriers, such as lack of motivation, limited
knowledge, and insufficient support, can prevent individu-
als—particularly middle-aged adults—from engaging in and
maintaining healthy behaviors [10].

Traditional approaches to health behaviors often rely
on education and awareness campaigns. While valuable,
these often fail to achieve sustained behavior change [11],
as individuals often struggle to adapt their daily routines
accordingly [12]. This knowledge-action gap highlights the
need for innovative interventions that can effectively engage
individuals and facilitate lasting change.

In this context, gamification, defined as “the use of game
design elements in nongame contexts” [13], has emerged
as a novel and promising approach [14]. It leverages the
intrinsic enjoyment associated with games to engage users,
making health-related tasks more appealing and rewarding
[15]. By incorporating elements such as points, badges,
leaderboards, and challenges, gamification can transform
healthy activities into engaging experiences that encourage
sustained participation [16]. Leveraging social interaction
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is a key component of gamified interventions, fostering a
sense of community and competition through elements such
as leaderboards, team challenges, and shared goals [15,17].
These features engage individuals’ intrinsic motivations for
social connection, recognition, competition, and belonging
[18,19]. Similarly, collaborative tasks or group challenges
encourage participants to coordinate their efforts with others,
transforming individual behaviors into socially reinforced
habits [20,21].

While gamification is often paired with incentiviza-
tion [22], these reflect fundamentally different strategies.
Incentivization encourages behavior change primarily through
extrinsic motivators, such as financial rewards [23,24].
Gamification focuses more on creating engaging, immer-
sive experiences beyond mere incentivization by additionally
using intrinsic motivators such as enjoyment, mastery, and
autonomy [25]. For instance, while incentivization might
reward improved fitness with monetary discounts, gamifica-
tion could further motivate through level unlocking and badge
earning. Similarly, gamification transcends mere incentiviza-
tion by embedding social mechanisms and engaging deeper
motivational drivers related to personal identity, mutual
support, and social recognition [26]. Therefore, although
both approaches can be effective [22], gamification uniquely
fosters sustained engagement by making the behavior change
process inherently enjoyable rather than simply driven by
external reward prospects [27].

The rapid advancement of computing technology has
revolutionized the landscape of health behavior change,
resulting in a diverse array of consumer applications aimed
at monitoring and maintaining individual health [28,29].
This has given rise to the cultural phenomenon known
as the “quantified self” [30-32], whereby individuals use
technology, such as activity trackers or sleep monitors,
to track and quantify various aspects of their daily lives.
These technological advancements have provided policymak-
ers with new avenues to implement effective behavioral
interventions, catering to both individual- and population-
level health initiatives [33]. Digital health technologies
have provided a fertile ground for integrating gamification
into behavior interventions, offering scalable solutions with
real-time monitoring, feedback, and personalization to sustain
user engagement [34,35]. The global gamification market is
projected to grow from US $22.01 billion in 2024 to US
$73.66 billion by 2029, with the mobile segment leading
the market [14,36]. In addition, gamification has attracted
interest in sectors such as health and life insurance (Textbox
S1 in Multimedia Appendix 1 [22,37-90]), where it holds the
potential to drive positive health behaviors among policyhold-
ers while reducing risks and costs for insurers.

This paper aims to explore the role of gamification in
supporting health behavior change, with a particular focus
on its emerging use in the health and life insurance industry
and the implications for the sector. To support this discus-
sion and inform the design of gamified products in insurance
settings, we outline the theoretical foundations of gamifica-
tion and review examples of its application in health behavior
change interventions (BCIs), particularly in gamified digital

JMIR Serious Games 2026 | vol. 14 1e80684 | p. 2
(page number not for citation purposes)


https://games.jmir.org/2026/1/e80684

JMIR SERIOUS GAMES

health applications. We also discuss potential benefits and
challenges, as well as ethical and practical considerations
involved in designing such interventions within this setting.
While the primary audience of this work is the health
insurance sector, the discussion is also relevant to other
stakeholders involved in designing health behavior—oriented
interventions more generally.

It should be noted that, more broadly, the scope of
health apps extends beyond behavior-oriented applications;
apps addressing treatment, education, and advice are also
common [91-93] and have implications for the health and life
insurance industry. However, these are generally unrelated to
gamification and, therefore, beyond the scope of this paper.

The Evolving Role of Health and
Life Insurers: From Risk Prediction
to Risk Reduction Through Health
Behavior Change

Traditionally, health insurance underwriting involves
point-in-time  evaluations using demographic, medical,
behavioral, and sometimes financial data to assign individu-
als to risk classes, which then determine premiums [94,95].
For employer-sponsored group cover, traditional underwrit-
ing relies on broad rating factors, such as age, occupation,
and group-level claims experience. This approach spreads
risk across a company’s workforce, enabling employees
below specified benefit thresholds to receive cover without
individual medical underwriting [96]. While this model is
administratively efficient and equitable at scale, the data
collected during underwriting remain static until policy
renewal. In addition, insurers typically refine their pric-
ing models only periodically, drawing on population-level
experience. However, in recent years, there has been a shift
toward more dynamic approaches enabled by technology and
artificial intelligence [97]. Insurers may leverage data from
smartphone or wearable health apps to monitor risk-related
behavioral and biometric data in real time [98]. Rather than
simply predict claims risk, the goal is to reduce risk by
promoting healthier behaviors, shifting insurers from being
passive underwriters to partners in health management.

Several health insurers in the United States (eg, United-
Health, Humana, Cigna, and Aetna) and the United King-
dom (eg, Vitality, YuLife, Aviva, and AXA Health) now
offer mobile apps and wellness programs (refer to Textbox
S1 in Multimedia Appendix 1 for specific examples) to
encourage healthier lifestyles among policyholders. These
initiatives aim to create a healthier policyholder pool and
support broader organizational outcomes, such as reduced
absenteeism and improved productivity. This is particularly
relevant as emerging risks such as mental health represent a
sizable share of group income protection claims in the United
Kingdom, accounting for 21% of new claims in 2023 [99].

These insurer-led programs are often primarily reward
based, relying on financial incentives or discounts to motivate
engagement. As rewards also constitute a core element of
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gamification, it is important to clarify how such mechanisms
operate within gamified health interventions, as opposed
to nongamified approaches that rely solely on monetary
incentives. Addressing this distinction requires an understand-
ing of how intrinsic and extrinsic motivations interact in
this context. Extrinsic motivation, including points or prizes
granted upon completing specific tasks, forms one facet of
gamification. In contrast, intrinsic motivation is driven by the
pleasure and satisfaction derived from immersive, enjoya-
ble game participation, such as eagerness to compete [37].
Although external rewards can catalyze short-term motivation
spurts, overreliance on them can diminish intrinsic motivation
[100]. Furthermore, depending solely on extrinsic motivators
may hinder sustainable engagement or result in negative
consequences, such as cheating or disengagement [101].

Therefore, understanding when and how gamification
supports sustainable behavior change requires grounding
these design elements within established theories and
frameworks of behavior change.

Theoretical Foundations of Health
Behavior Change and the Role of
Gamification

Changing health behaviors presents a significant challenge
across populations [102]. To address its complexity, several
theories, collectively referred to as theories of behavioral
change, have been developed to provide deeper insights into
the processes underlying changes in health behavior and
facilitate the design and evaluation of BClIs [102]. These
theories vary in scope, from models focusing on cognitive
risk appraisal to those emphasizing motivation, capability,
and environmental influences (Textbox S2 in Multimedia
Appendix 1).

From Theory to Intervention Design

Overview

While these theories provide valuable insights into why
people engage or fail to engage in health behaviors, highlight-
ing the roles of beliefs, perceived capability, motivational
quality, and situational triggers, they offer limited guidance
on how to systematically design interventions that can modify
these determinants in practice [103]. To bridge this gap,
comprehensive frameworks such as the Behavior Change
Wheel (BCW) and the Behavior Change Technique (BCT)
taxonomy offer systematic guidance on translating theory into
practice.

The BCW Framework

The BCW framework [87] has been developed to design
interventions by linking them to a detailed analysis of the
behaviors they aim to influence. Consisting of 19 distinct
behavior change frameworks, the BCW effectively captures
mechanisms (internal and external) potentially involved
in changing behaviors. For example, internal factors may
involve motivation or physical ability, while external factors
can include social norms or access to resources. Three
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essential components—capability, opportunity, and motiva-
tion—at the center of the BCW framework (known as the
capability, opportunity, motivation, and behavior [COM-B]
system) are needed for change to occur (Textbox S3 in
Multimedia Appendix 1). At the outer level, the BCW
framework outlines 9 distinct categories of BClIs, each
targeting 1 or more components to drive behavior change
[104] (Table S1 in Multimedia Appendix 1). The BCW
has emerged as a widely accepted framework for designing
effective health behavior interventions across various settings.
The UK public health guidance encourages local authorities
to adopt this framework to systematically develop population-
level interventions [105]. Similarly, international organiza-
tions such as the United Nations Children’s Fund emphasize
the importance of the BCW in ensuring evidence-based and
context-sensitive programming in global health initiatives
[106]. For example, the BCW has been used in adults with
obesity to create tailored home-based exercise programs
[107]; in the workplace to address sedentary behavior by
identifying key influences on employee behavior and linking
them to appropriate intervention strategies [108]; in mater-
nal health to guide the co-design of the Healthy Gut Diet
initiative, which aims to prevent gestational diabetes through
changes in diet [109]; and to develop resources for enhancing
PA conversations in health care settings [110].

The BCT Taxonomy

Health behavior interventions tend to use multiple inter-
connected components [111]. Consequently, more nuanced
theoretical constructs have been developed to inform the
design of effective behavior change strategies. Notably, the
BCT taxonomy version 1 [90] identifies 93 distinct “active
ingredients” or techniques that can potentially be integra-
ted into an intervention. These techniques are observable,
replicable, and irreducible components designed to modify
or redirect the causal processes that govern behavior [112,
113]. The taxonomy serves as a comprehensive, hierarchical
classification system of intervention components using 93
BCTs, categorized into 16 clusters (Table S2 in Multime-
dia Appendix 1). For instance, the concept of incentives is
classified as a BCT under the “reward and threat” cluster.
This taxonomy effectively codes interventions across various
behavioral domains [114], such as PA and dietary habits [115,
116].

Several of the BCW-based interventions discussed earlier
provide clear examples of the BCT approach. For instance,
Power et al [107] integrated 24 BCTs into their home-based
exercise program for adults with overweight and obesity,
including goal setting, action planning, and reward systems
to promote sustained engagement. Ojo et al [108] identi-
fied 39 BCTs to reduce workplace sitting, targeting both
motivational and contextual barriers through techniques such
as environmental restructuring, prompts and cues, and social
support. Meloncelli et al [109] incorporated 40 BCTs into
the Healthy Gut Diet intervention from several BCT clusters,
including goals and planning, feedback and monitoring, and
reward and threat, to encourage healthier eating during
pregnancy. These examples demonstrate how BCW-guided
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interventions can also systematically embed multiple BCTs to
address complex health behaviors effectively.

Linking Gamification to Theories of
Behavioral Change

Earlier, we introduced the 9 intervention functions of the
BCW framework and discussed how they address deficits
in the components of the COM-B system. We also argued
that the techniques outlined in the BCT taxonomy are linked
to the BCW’s intervention functions. In essence, interven-
tion functions can consist of 1 or more BCTs, and a single
BCT can serve multiple intervention functions [87]. As game
elements can be straightforwardly mapped onto correspond-
ing BCTs, gamification can serve as a driver for effective
behavioral change.

For instance, points and badges serve as nonspecific
incentives and rewards, respectively, offering a sense
of achievement, while points can also become material
incentives if redeemable [117]. Leaderboards encourage
social comparison and competition [19], motivating users by
letting them track their progress against others. Levels and
challenges reflect BCTs related to goal setting and graded
tasks. Each level typically sets a specific, achievable goal
(reaching a daily step count or avoiding smoking for a day),
supporting goal setting techniques. As users advance, tasks
gradually become more difficult, exemplifying the use of
graded tasks to encourage behavior change in manageable
steps. Feedback and self-monitoring tools are also central
to gamification, providing users with immediate, engaging
updates such as progress bars, activity logs, or performance
summaries [15,17]. These features align with BCTs such as
self-monitoring of behavior and feedback on outcomes and
often incorporate rewards such as badges for meeting goals.

One significant advantage of using gamification in BCIs
is that it allows for a wider variety of BCTs to be
incorporated into a single intervention function, effectively
acting as a toolkit to enrich the behavioral intervention
applied [118]. One example is incentivization, which aims to
influence motivation and behavior through reward mech-
anisms. Without gamification, mere incentivization-based
interventions often rely on a narrow subset of BCTs within
the “reward and threat” cluster, typically material incentive
(behavior) or material reward (behavior), such as vouchers
or redeemable points. However, gamification facilitates the
inclusion of a broader spectrum of BCTs within the same
cluster, such as social reward, through badges or ava-
tar upgrades, expanding the ways rewards can be deliv-
ered, moving beyond mere monetary incentives to include
symbolic, social, and intrinsic motivators [119].

Empirical evidence supports this distinction. A review of
gamified health apps found that the median number of BCTs
implemented per app was 14, with some apps using up to
22 techniques [120], while nongamified digital interventions
often include only a few techniques [121].
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Designing and Implementing
Gamified Interventions in Insurance
Settings: Opportunities and
Challenges

The existing evidence suggests that gamification can
positively impact health and well-being [122] by promoting
healthy behaviors [14,123] and sustaining user engagement in
personal informatics applications designed for the quantified-
self movement [124]. Gamification leverages people’s desire
for competition and social interaction, serving as a powerful
catalyst for encouraging lifestyle changes [125]. These effects
form the basis for understanding how gamified interventions
may generate value for both policyholders and insurers.

Salami et al

Value Creation for Insurers and
Policyholders

The true power of gamification lies in the simultaneous
use of multiple game elements. Figure 1 illustrates how
gamification can enable the integration of BCTs into risk
reduction initiatives and improve health outcomes (and thus
insurer costs). A total of 93 BCTs comprise the foundational
components of 9 broader intervention functions defined in
the BCW framework. These functions influence the key
drivers of behavior (COM-B system), which in turn shape
individual health behaviors. These behaviors can be integra-
ted into existing actuarial practices for more comprehensive
risk assessment.

Figure 1. Overview of theories of behavioral change in health, their intersection with gamification, and the role of gamified interventions in

supporting insurance providers’ risk reduction strategies.
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Health and life
insurance providers

Additionally, as policyholders adopt healthier lifestyles,
insurers experience lower health care claims, allowing them
to offer reduced premiums and financial incentives. Similarly,
engaged policyholders benefit from better health outcomes
and lower insurance costs. While peer-reviewed studies in
this area are lacking, a 5-year impact study of approximately
40,000 insured individuals reported that engaged members
averaged US $462 less in annual medical claims, correspond-
ing to a 4% reduction in claims costs with an estimated return
on investment of approximately 180% [126].

Early evidence indicates that incentive-driven interven-
tions can significantly boost engagement. Roughly two-thirds
of consumers in a 2019 study said they would be willing
to enroll in insurance wellness programs with wearables
[127], with rates increasing further when rewards such as
premium reductions were offered. While incentives can drive
initial participation, gamified environments can increase user
engagement further by helping satisfy basic psychological
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needs [128], such as facilitating a sense of community and
support, and providing motivation and, thus, creating positive
associations with the insurance provider. Such sustained
engagement (often higher than industry standards [129,130])
can, in turn, help reduce customer lapse rates for insurance
providers [131].

Engagement, Data, and Personalization
as Strategic Assets

High engagement through gamification provides insurers
with strategic advantages, particularly richer data collection.
Real-time behavioral data from gamified interactions can
improve the accuracy of risk assessments, highlight emerg-
ing health risks before they manifest in claims, and enable
personalized services, including dynamic premium pricing
and tailored product offerings. Employers benefit from
additional insights into the health of their employee popula-
tion, enabling targeted wellness initiatives. Brokers can use
behavioral profiles to identify optimal supplementary health
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products, enhancing cross-selling effectiveness. Reinsurers
gain increased portfolio confidence, improving risk manage-
ment and solvency assessments.

Design and Implementation Challenges
for Insurers

Designing effective products delivering gamified BClIs is
a challenge. Gamification should strike a balance between
extrinsic and intrinsic motivators, with intrinsic factors
informed by theories of behavioral change, to ensure
sustainable engagement and meaningful health improvements
[132]. For insurers in the employer-sponsored group-cover
market, any health gains arising from such interventions
must be credibly reflected in underwriting, according to 3
core principles: risk pooling, actuarial fairness, and reg-
ulatory compliance, while also guarding against “2-tier
market” selection effects [133], and implementing strict
data-governance measures to build and maintain user trust
[134]. Successfully implementing gamification strategies
requires ongoing investment in advanced analytics, iterative
product refinement based on user feedback, and collabora-
tive integration across the broader insurance ecosystem to
maximize collective benefits [135].

Ethical and Practical Considerations
of Gamification in Insurance Settings

Gamification in health insurance raises several ethical
challenges. If engagement and behavioral data are analyzed
to directly inform insurance policies, this can compromise
people’s ability to engage with such risk-reducing interven-
tions freely [38]. Interventions require design considerations
and adequate monitoring to mitigate potential adverse effects
(eg, on mental health or social well-being) [38,39]. This
may be further problematic in employer-sponsored insurance,
compromising autonomy and the ability to provide informed

Salami et al

consent, particularly with regard to how personal behavioral
data are handled [40]. In the absence of appropriate data
agreements, function creep (ie, the use of data for purpo-
ses other than the original intent) could result in harm, for
example, interpreting periods of illness as noncompliance or
relying on out-of-scope data to counter insurance claims.
Finally, inclusivity may be a concern, as standard game
elements may not be equally accessible to all, resulting in
a form of digital divide [136]. This could lead to adverse
effects on insurance premiums and health outcomes in the
affected populations, for example, through perceptions of
nonadherence or indirect discrimination regarding rewards
[41]. Therefore, ethical evaluation of gamified interventions
should also address how data could be misused, rather than
focus solely on privacy considerations. For a more detailed
discussion on ethical and practical considerations, including
practical and data security challenges, refer to Textbox S4 in
Multimedia Appendix 1.

Empirical Evidence From Systematic
Reviews and Meta-Analyses

Overview

While there is a sound theoretical basis for apply-
ing gamification in BCIs, empirical evidence addressing
improvements in such initiatives should also be considered.
However, studies evaluating gamification specifically within
insurance settings are scarce. Therefore, to inform this
viewpoint, we focused on evidence from broader digital
health BCIs, which has been assessed in numerous health
behavior change programs [15]. To inform this viewpoint,
we draw on findings from published systematic reviews and
meta-analyses examining the impact of gamification in BCls,
with a primary focus on PA (due to its prominence in the
literature and relevance to population-level digital health and
prevention strategies). Table 1 summarizes the key findings.

Table 1. Summary of systematic reviews and meta-analyses examining gamified behavior change interventions.

Number of studies

Study Review type (participants)

Target population Main findings

Mazeas et al [42] (2022)  Systematic review and 16 RCTs? (n=2407)

meta-analysis

Nishi et al [75] (2024) Systematic review and

meta-analysis

36 RCTs (n>10,000)

Xu et al [76] (2022) Systematic review 50 studies (n=9977)

Chen et al [77] (2025) Systematic review 8 trials (n=1454)

General population (9-73y)  Small-to-moderate positive effect
on PAP (Hedges’ g=0.42; 95% CI
0.14-0.69), step count increase of
+1609 steps per day (95% CI
372-2847), and reduced long-term
effect at follow-up (Hedges’

¢=0.15)

+489 steps per day (95% CI
64-914), BMI -0.28 kg/m?,
weight —0.70 kg, waist
circumference —1.16 cm, and
body fat —1.92%

General adult populations

Mixed evidence and modest
improvements in PA and
engagement

Mixed populations
(predominantly younger
adults)

Older adults (=60 y) Generally positive effects on steps
and MVPAC, stronger effects in

theory-driven and hybrid
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Number of studies

Study Review type (participants)

Target population Main findings

Wang et al [86] (2025) Systematic review and

meta-analysis

16 RCTs (n=7472)

Alzghoul [88] (2024) Systematic review and 30 RCTs (n=11,558)

meta-analysis

Yu et al [89] (2025) Systematic review and 6 RCTs (n=1109)

meta-analysis

interventions, and effect sizes
ranged from small to moderate

Small increase in MVPA
(standardized mean
difference=0.15), BMI reduction
(standardized mean
difference=0.11), and no effect on
steps or sedentary behavior

Children and adolescents (6-
18y)

Mixed populations Significant pooled effect on
behavior change (odds ratio 1.27,
95% CI 1.20-1.33) and no

evidence of publication bias
Short-term PA effect (Hedges’
¢=0.32), maintenance effect at
follow-up (Hedges’ g=0.20), and
+697 steps per day

Adults with cardiovascular
disease

4RCT: randomized controlled trial.
bpa: physical activity.
*MVPA: moderate-to-vigorous physical activity.

Overall, the studies summarized in Table 1 suggest
that gamified interventions were generally associated with
small-to-moderate PA improvements, mostly reflecting daily
step counts, but also, to a lesser extent, “moderate-to-vigo-
rous PA.” across diverse populations (eg, young, old, and
chronically ill). However, individual studies vary considera-
bly in terms of intervention design, outcome measures, and
combinations of game elements, making comparisons across
the spectrum somewhat challenging. This is further compoun-
ded by common methodological constraints, such as short
interventions, limited follow-up, and challenges in isolating
individual game component contributions. Brief summaries
of individual reviews and additional references providing
relevant context [78-85] are provided in Textbox S5 in
Multimedia Appendix 1.

Benefits and Limitations Identified in the
Literature

Collectively, evidence from systematic reviews and meta-
analyses indicates that gamified interventions are associated
with positive effects on PA. Meta-analytic findings suggest
small-to-moderate improvements in overall PA (eg, step
count, moderate-to-vigorous PA, and active minutes), with
statistically significant increases in daily step counts reported
across several reviews. Beyond PA, additional benefits have
been observed in other clinical and behavioral domains [137],
including modest improvements in cardiometabolic risk
markers [138], medication adherence [139], dietary behav-
iors [140,141], and short-term smoking abstinence [142].
Taken together, these findings suggest that gamification can
successfully initiate behavior change and enhance engage-
ment across diverse populations and health contexts.

However, a substantial proportion of studies report mixed
or neutral outcomes. One key limitation is the dominance
of extrinsic motivators, most notably financial incentives,
which characterize many interventions labeled as gamified.
While rewards are a legitimate game-design element and
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may take nonmonetary forms (eg, virtual items), the frequent
coupling of gamification with direct financial incentives blurs
the distinction between gamification and mere incentiviza-
tion. This overlap makes it difficult to disentangle behavio-
ral effects attributable to game mechanics from those driven
primarily by monetary rewards, particularly when both are
implemented concurrently.

Methodological limitations further constrain interpreta-
tion. Considerable heterogeneity in intervention design,
target populations, and outcome measures, combined with
the widespread use of multiple game elements simultane-
ously, limits the ability to isolate the effects of individ-
ual components and contributes to highly variable effect
sizes across studies. Many trials are underpowered, rely on
short intervention durations, or lack appropriate nongamified
comparison groups, reducing confidence in causal attribution.
Sustained effectiveness also remains a central challenge.
Although short-term improvements are frequently observed,
engagement and behavioral effects often diminish over time,
with follow-up analyses consistently showing smaller and
more volatile maintenance effects. Effectiveness also depends
on alignment between game design and user characteristics.
Features that motivate novice users may disengage more
experienced users, while certain elements may be poorly
suited to sensitive contexts such as mental health or mindful-
ness. Usability problems (such as complex interfaces or high
interaction burden), declining engagement over time, privacy
concerns, and limited personalization further constrain the
scalability and long-term sustainability of gamified health
interventions [15].

Discussion

This paper explored the role of gamification in enhancing
health BCIs, with particular emphasis on its application
within the health and life insurance sector. We have high-
lighted the potential of gamification as a powerful tool for
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increasing engagement and promoting sustained behavior
change. We showed that gamification enables the deploy-
ment and integration of multiple BCTs, targeting essen-
tial drivers of health behavior change. By mapping game
elements to specific BCTs, designers can ensure that fun
and engaging interactions also serve meaningful behavio-
ral purposes. However, there are still some limitations
to address. Gamification studies often report short-term
outcomes but fail to address the sustainability of behavior
change over time. As the novelty of gamified features wears
off, maintaining long-term engagement becomes a challenge
[14]. Moreover, many interventions lack appropriate control
groups, making it difficult to isolate the specific contribution
of gamification to the observed outcomes. Future research
must prioritize long-term evaluations to investigate sustained
behavior change and examine to what extent personalization
can enhance gamification’s impact [143], as one-size-fits-all
approaches may not be adequate in health contexts [144,145].

Practical opportunities for gamification extend beyond
public health interventions and hold value for the health
and life insurance sector. The increasing prevalence of
chronic conditions, primarily driven by unhealthy behaviors
such as sedentary lifestyles [146], places a growing finan-
cial burden on health care systems and insurance providers
[147]. Gamification enables insurers to encourage healthier
lifestyles among policyholders, potentially improving health
outcomes and reducing claim costs. Moreover, gamifica-
tion can enhance health literacy among younger adults
[148], supporting better decision-making regarding insurance
coverage and preventive behaviors.

One main finding emerging from this review is the lack of
studies specific to the insurance sector, despite the emerging
use of gamification in the sector. For insurers seeking to
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meet the varied needs and preferences of different demo-
graphics, leveraging a diverse range of game mechanics and
BCTs, grounded in sound evidence, is essential. Programs
must be inclusive, accessible, and continuously refined based
on participant feedback and health outcomes. Establishing
clear links between game elements, BCTs, and behavior
change determinants can strengthen program evaluation and
ensure interventions are underpinned by established behav-
ioral science. In doing so, insurers encourage healthier
behavior among policyholders and also create more sustain-
able, financially efficient insurance models.

Conclusions

As digital health continues to advance, gamification emerges
as a promising approach for enhancing health behavior
interventions. When applied thoughtfully and evaluated
rigorously, gamified strategies can significantly contribute
to healthier populations, more proactive health care, and
innovative service models in industries such as health and
life insurance, having the potential to be a new panacea for
the sector and for population health more generally. How-
ever, while gamification represents a powerful catalyst for
advancing health behavior change, its application must be
guided by careful, theory-based design and ongoing evalua-
tion [149]. Ethical, practical, and regulatory considerations
must also be considered to ensure that gamification is used
responsibly. Looking ahead, the challenge lies not just in
gamifying health, but in doing so in ways that are equitable,
grounded in solid theoretical principles and evidence from the
literature, and aligned with long-term public and individual
well-being.
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