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Abstract

Gamification of exercise in the elderly is a promising approach to promoting physical activity
and improving overall health outcomes. By integrating game elements into exercise routines,
seniors experience increased motivation, adherence and enjoyment, which leads to improved
physical and cognitive health. Strategies for implementing gamification into exercise
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programs involve game design, personalization and feedback mechanisms.
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Introduction

, Physical activity forms the foundation of good health throughout life. The Centers for Disease
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Control recommend that most adults get 150 minutes a week of moderate-intensity aerobic
publication under the terms and | ©Xercise and engage in muscle-strengthening exercises two or more days a week [1]. Regular
conditions of the Creative Commons exercise remains the dominant way to prolong a healthy lifespan, maintain well-being and

Attribution (CCBY) license | increase life satisfaction. Physical activity is crucial for maintaining health and life satisfaction,
(https://creativecommons.org/li especially among the elderly [2]. Despite these significant benefits of regular exercise, only
censes/by/4.0/). about 15% of adults in the US over 65 years old get the recommended minimum amount of

exercise [3]. Motivating elderly individuals to engage in regular physical activity can be
challenging [4].
Gamification, which involves applying game elements in non-gaming contexts, has shown

promise in improving motivation and engagement in various domains, including health

behaviors [5]. By integrating game elements and mechanics into exercise routines, seniors can
experience increased motivation, engagement and enjoyment, enhancing adherence and long-term benefits.
Gamification provides goals, challenges and rewards, which can make exercise more enjoyable and engaging. Making exercise
feel like a game makes it easier to create long-term habits, leading to improved adherence rates and long-term health benefits.
Additionally, games are helpful in stimulating cognitive functions such as memory, attention and problem-solving skills [6,7].

Increasing Physical Activity

Wearable fitness devices like Fitbit, Apple Watch and Garmin track physical activity throughout the day and evaluate sleep
quality at night. These devices employ gamification techniques, including improved fitness tracking, step challenges, virtual
group activities, awarding badges on their websites and providing personalized feedback based on activity data. Simple
pedometers can also gamify walking and running by offering enhanced tracking capabilities compared to time-based or distance-
based monitoring. These techniques for increasing activity have been clinically validated and continue to provide researchers
with essential activity data.

Wearables enable better activity tracking and this gamification technique alone has been shown to increase activity. A systematic
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review of 26 studies involving 2,676 participants found that users increased their daily step count by simply using a pedometer
to track their activity. On average, users increased their daily steps by over 2,000 during a mean follow-up period of 18 weeks.
Furthermore, compared to controls, those using a pedometer could lower their weight and blood pressure to healthier levels [8].
One randomized trial examined the effect of a Fitbit wearable compared to a pedometer alone. The researchers studied 51
inactive, postmenopausal women who were slightly overweight based on their body mass index. The primary outcome
measured was the change in activity at the 16-week follow-up. The Fitbit group utilized a web-based tracking and feedback
system in addition to the tracking provided on the device. While the pedometer-only and Fitbit groups underwent a goal-setting
exercise, the Fitbit group also received personalized feedback on their activity levels on the website. This simple improvement
in activity tracking resulted in increased activity in the Fitbit group, while no significant changes in activity were observed in the
pedometer-only group [9].

People facing health challenges also appear likely to benefit from the improved physical activity tracking provided by
pedometers. A study involving 97 individuals with chronic obstructive pulmonary disease found that using a pedometer
increased 3,080 daily steps during the 3-month study period. In contrast, those who did not use a pedometer increased their daily
step count by 138. Additionally, the pedometer group improved quality of life measures [10].

Gamification combined with routine nudges can also be beneficial in the workplace. A study involving 298 office workers
examined this approach. The intervention group received a gamified digital app with social support features and digital nudges
to encourage movement. The intervention resulted in increased step counts among participants. However, the study did not
achieve long-term maintenance of these changes. The researchers emphasized the importance of further developing gamification
techniques and rigorously evaluating their effectiveness [11].

Improving Mental Health

Exercise in the elderly has also been shown to have important benefits not only to physical health but also to cognition and
mental health [12]. By exercise gamification, essential advances can be made in preventing or delaying cognitive decline.
Gamification studies on exercise have found that mental health improvements occur alongside exercise improvements. A small
study utilizing a phone app with tracking gamification was found to help provide a unique, personalized digital phenotype for
patients. The results were that mental health issues could be primarily explained by physical activity in some patients, sleep
patterns in other patients, or some other variable. This was hypothesized to be important in personalizing therapy
recommendations [13].

Life Satisfaction

There is limited evidence that digital gamification apps may help improve life satisfaction. In one study of 198 men, the
intervention group received access to a gamified mobile service. While both the intervention group and the control group had
increased life satisfaction by six months, there was some evidence that the intervention was particularly helpful in men with low
physical activity and high sedentary behavior at baseline [14].

Another study examined the effect of using a gamified website versus a pedometer versus a control group. The group of elderly
people using the gamified website had a better engagement, greater autonomy and more enthusiasm for exercise [15].

Conclusion

Gamification as an intervention to promote regular exercise among the elderly proves to be a practical and valuable approach.
It has been demonstrated to elevate physical activity levels, potentially enhance mental health and increase life satisfaction. While
the overall benefits may be modest, they are still significant. However, further exploration of specific gamification techniques is
warranted due to the diversity of outcomes observed. Notably, there is considerable potential in recognizing an individual's
digital phenotype and tailoring medical care accordingly.
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