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Abstract
Exergaming is a modern approach frequently used to promote
physical activity at all ages while playing digital games. Given that
physical health deteriorates with age, that older people tend to live
sedentary lifestyles and that they get tired faster due to lack of
physical stimulation, maintaining a healthy lifestyle and regular
exercise routine is important to avoid unintentional injuries. Taking
into account interviews and a focus group with seniors and fitness
professionals, this paper reports on the design and development
of an exergame for seniors to complement their weekly exercise
classes. Fit Fest is an exergame for seniors that leverages narra-
tive and sociocultural connections to create an engaging exercise
experience.

CCS Concepts
• Human-centered computing → User centered design; • Ap-
plied computing → Consumer health; • Social and profes-
sional topics→ Seniors.
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1 Introduction
Engaging in regular physical activity (PA), leads to an improvement
of physical and cognitive capabilities and increased life expectancy
[16]. However, the rates of physical inactivity have been rising
over time, with 31% of adults worldwide not engaging in PA [32].
Inactivity and unhealthy ways of living can result in the gradual
advancement of chronic illnesses and limited mobility, increasing
the morbidity, disability, and mortality rates among older adults [16,
29]. Regular physical exercise can successfully enhance mobility
in adults over 65, mainly to prevent falls and fall-related injuries
[1, 29]. The World Health Organization (WHO) recommends that
adults aged 65 years and above should engage in at least 150 to
300 minutes of moderate-intensity aerobic physical exercise per
week [1]. These aerobic exercises use large muscle groups in a
rhythmic and repetitive flow, focusing on breath and heart rates
increasing during these activities [2]. These adults should exercise
at least twice to three times a week, 50 minutes per day, to enhance
their quality of life [1]. However, there is a low adherence rate to
traditional exercise programs among older adults [13].

Thomas et al. [33] interviewed older adults who attend senior
gyms; their findings report that motivation for attending is con-
nected to a fear of getting old, physical and psychological wellbeing,
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a sense of purpose and a socially motivating environment. Similarly,
Lübcke et al. [23] highlight that while a need to take control of
their life/body is a motivator for starting to exercise, the health and
social benefits of attending senior gyms are important motivators
for frequency. Both studies highlight the importance of trained
professionals in connecting seniors to the gym, to their exercise
routine and between themselves.

Research in this field has also looked at introducing technology
in different settings (e.g., senior gyms, rehabilitation centers, sup-
ported living facilities, etc.) to engage seniors in PA. While playing
videogames has been widely connected to inactivity and sedentary
behaviour, the rise of exergames in recent years is changing this
perspective due to its motivating elements [25, 28]. Exergames,
which combine PA requirements with digital gaming attributes,
have been demonstrated to be as effective or even more beneficial
than traditional fitness programs in enhancing older adults’ phys-
ical and cognitive abilities [17, 27, 31]. These games are designed
to provide a more enjoyable and motivating PA session by includ-
ing entertaining elements [15]. Considering an older population,
there is a need for exergames to be designed having in mind the
needs and limitation of the end users [19] by engaging not only
seniors, but professionals who support them [12]. Therefore, we
conducted semi-structured interviews with fitness professionals
(who train seniors) and a focus group with seniors who attend
senior fitness classes. Our findings call attention to not only the
specific needs for conducting these types of classes, but also to the
role these classes have as sociocultural connectors. Inspired by the
needs of end-users, we designed an exergame for older adults (with-
out disorders/impairments) to complement their current exercise
practice. Fit Fest uses a projector-based display and motion track-
ing hardware to allow for full-body standing exercise; the single
player experience engages seniors in sociocultural themes as they
progress through a series of minigames. While we plan to evaluate
our system with seniors in the future, the current description is
useful for researchers interested in designing exergames based on
users’ needs.

2 Literature Review
Introducing game technology in gym settings offers a socially en-
gaging, active and innovative training experience. For example,
Exergame Fitness provides interactive floor and wall games, dance,
step games, strength and cardio workouts for organizations and
health centers [6]; Exergame4D provides competitive group exercise
sessions in a supervised room with interactive floor projections,
offering immediate performance feedback and focusing on cardio,
weight training, or both [5].Gaming elements have also been incor-
porated in the context of rehabilitation as it is an effective strategy
for improving patient exercising motivation [20, 34]. For example,
the NeuroRehabLab AHA (Augmented Human Assistance) project
combines familiar mechanics and traditional Portuguese elements
through a mobile Robotic Assistance Platform with Augmented Re-
ality (AR) and serious games to enhance senior fitness [3]; the Sinai
Residences in Boca Raton provide MultiBall exergames designed to
improve senior’s motor coordination, balance, agility, and cognitive
abilities through interactive screen-based ball games [18].

Combining narratives with exergames can create new possibil-
ities for players’ connection to the character(s), adherence, moti-
vation, and behaviour during gameplay [22]. RingFit Adventure, a
narrative-based exergame, uses two external devices, a Ring-Con,
and a leg band, with Nintendo Switch controllers to precisely mon-
itor movements [9]. In this exergame, players level up by using
exercise-based attacks to defeat enemies, earning experience points
and ingredients for the character’s energy-recovering milkshakes
[9].

Past exergames have taken advantage of eXtended Reality (XR)
technology to create immersive scenarios for play. Using four walls
to project different perspectives of a game scenario at 90-degree
offsets, provides the players with an immersive Cave experience,
allowing the exploration of different mechanics and movements,
without compromising physical movement [14]. For example, Exer-
cube adopts a training concept that gives participants a variety of
six games focused on various forms of exercise with an enjoyable
workout experience, while enhancing their physical and mental
capabilities [4].Using Virtual Reality (VR) technology to gamify
PA can induce positive emotions in players [30]. Supernatural and
FitXR HIIT Studio are great examples of this approach. In Supernatu-
ral, the player exercises in stunning 360-degree landscapes, striking
targets in boxing or rhythm-based workouts, with intensity tailored
to their capacities from low, medium, and high intensity [8]. FitXR
comprises seven games that focus on various body workout strate-
gies, including boxing, combat, and dance, to mention a few [7].
Karaosmanoglu et al.’s [19] systematic review of eXtended Reality
(XR) exergames not only summarized the current landscape as a
taxonomy to describe these games, but also highlights research
concerns and directions. Among other findings, they advise con-
sidering sociocultural contexts and interactions when designing
exergames.

3 Methodology
To better understand our target audience’s needs and sociocultural
contexts, we engaged with professionals and older adults involved
in physical exercise classes. As such, we conducted qualitative data
collection methods like semi-structured interviews and focus group.
All procedures implemented in this study were approved by the
Ethics Committee of the University of Madeira. Participants were
recruited through convenience sampling and by direct contact with
institutions. Each participant received an informed consent form,
explaining the context of the study and their rights as participants.
All interviews were audio recorded and transcribed.

To identify and understand the exercise variations across in-
stitutions, we interviewed a fitness gym professional who works
with senior clients, two professionals who teach fitness classes in a
Senior University (a community center for seniors with an educa-
tional component) and seven seniors who frequent fitness classes
in a community center. This required different methods and ques-
tionnaire (see table 1). Given the small number of professionals, we
conducted semi-structured interviews with the professionals. Given
our desire to understand the influence of socials factors, we con-
ducted a focus group with the older adults, as focus groups are ideal
because they facilitate group interaction and easier self-expression
[11, 26].
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Table 1: Research Details

Establishment Nº. participants Method Identity Code
Fitness Gym 1 Semi-structured interview P1
Senior University 2 Semi-structured interview P2, P3
Community Center 7 Focus Group FG1-7

In the semi-structured interviews, we aimed to explore: 1) popu-
lation (demographics, health, lifestyle, and engagement); 2) profes-
sional’s experience (qualifications and challenges); 3) motivation
and benefits (factors, scenarios, social, cognitive and physical ben-
efits, and participant withdrawal); 4) plan structure (challenges,
and objective progression); 5) class structure (introduction of new
exercises, group dynamics, preferred exercises, and exercise varia-
tion); 6) physical assessment (parameters, health conditions, and
medical reports); 7) games (mechanics, familiarity, PA stimulation,
and interaction considerations); and 8) technologies and equipment.
In the focus group, we aimed to explore: 1) seniors’ experience
(adherence, health, routines); 2) motivation and benefits; 3) games
(preferences, single or multi-player); 4) technology preferences; 5)
visuals (appearance, elements); and 6) narratives (interests, and
perspective). We supported the seniors in understanding the tech-
nologies in exergames during the focus group by using simple
language and YouTube videos. We also included pictures for seniors
to identify and recognize the accessories they use most frequently
during exercise classes.

4 Results
4.1 Semi-structured Interviews with

Professionals
Through the semi-structured interviews performed with profes-
sionals, we were able to pinpoint specific details about older adults
that should be considered (e.g., motivations, digital tools they inter-
acted with regularly, exercise programs, and recommendations for
working with this target population). Seniors attend these classes
mainly for health-related reasons, such as staying active, leaving
the house, and socializing. To reinforce their motivation, gatherings
are organized on important events (e.g. during Christmas holidays).
Regarding the methods used by professionals in the classes, both en-
vironments have confirmed that the exercises should be tailored to
accommodate the individuals’ capacities, considering each person
follows a different routine and, therefore, has varying levels of mo-
bility. According to P1, “What we do is plan a standard class, which
everyone can follow, and then we create some progressions of some
exercises or regressions of some exercises.”. Therefore, professionals
typically offer three difficulty levels: easy, standard, and advanced.
For fitness classes in the Senior University, according to P2 and
P3, each session lasts 45 to 50 minutes, is held twice a week, and
includes a 10 to 20-minute warm-up session, 20 to 30 minutes of
cardio and strength, and a 10-minute relaxation. The primary goals
are to improve strength, mobility, and motor coordination in se-
nior participants. Frequently used materials include weights, chairs,
elastic bands, and balls. These exercises are important because “The
objective of classes for seniors is always to make their day-to-day life

more comfortable.” (P1). As P1 has stated, in the gym setting, they
take extra effort to replicate real-world actions and movements in
their classes (e.g., picking up groceries or a grandchild). Since most
older adults have orthopedic conditions, we should avoid intense
exercises, such as jumping, when creating an exercise program for
them. However, they dislike the thought of them being incapable
of doing the exercises. Therefore, it is crucial to motivate them to
improve by progressively increasing the physical complexity of the
exercises. Interviewees also stressed the need to use simple, familiar
language and clear communication to accommodate the cognitive
limitations of older adults. Finally, P2 added that older songs from
the seniors’ youth that they enjoy are typically played in class to
motivate them. These songs have a beat range of 128 to 145 beats
per minute (BPM).

4.2 Focus Group with Seniors
Regarding the focus group, participants reported that they attend
these programs two to three times per week. While participating
in the activities, they usually adjust the execution of the exercises
according to their capacities because they “(. . . ) used to do it in 2
minutes and now do it in 10” (FG1). Outside the classes, they try to
be physically active by doing other activities, such as walking for
30 to 60 minutes. The characteristics of narratives the seniors find
more appealing are stories similar to real-life events, along with
familiar cultural elements, given they expressed their enthusiasm
for this theme and shared some of their personal experiences with
traditional customs “I took the grapes from my backyard, threw
them into a bucket, stepped on them and drank the wine!” (FG2).
While showcasing videos of the different exergames mentioned in a
previous section of this document, the projection on the wall and/or
the floor was the preferable choice for a digital and interactive
experience amongst the group interviewed. Overall, their high
regard for these classes and agreement that exergames are beneficial
for those “who do not or can not leave the house” (FG3), contributes
to the impression that they would prefer to stay in traditional
classes. Considering this, their thoughts on the use of technology in
these sessions are primarily focused on blending in regular exercise
programs or covering for traditional class absences during the
Christmas season, for instance.

5 FitFest Design & Development
Considering the findings from the qualitative methods and existing
literature on exergames for seniors, we designed and developed
Fit Fest, an exergame leveraging sociocultural narratives to create
an engaging, effective, and enjoyable physical exercise environ-
ment. Interviewees expressed their preference for “familiar con-
cepts” from daily life, which could be portrayed in visual elements,
a storyline, or an overall concept. Given the social importance of
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1) Grape Picking 2) Grape Separation 3) Grape Transport 4) Wine Making 5) Wine Fest

Figure 1: Wine Fest minigames in Fit Fest

holidays and festivities for seniors, we pursue this idea by incorpo-
rating traditional festivities from Madeira Island into the gameplay.
As a result, this single-player exergame was named Fit Fest because
of the combination of fitness with festivities.

Aesthetics and functional game design decisions were adopted
following the feedback from the qualitative methods. Considering
the insights from the focus group session regarding technology
preferences, we used a projection on the wall with the support of
three HTC Vive trackers and two wands to track key joints of the
gamer’s body (hips and feet + hands) [10]; due to safety concerns
concerned with VR systems, using a projection is beneficial for
seniors as it allows more mobility and avoids issues with balance
when playing in immersive setups that limit senses. We chose a
2.5D design which includes 3D scenarios and 2D sprites within the
overall 2.5D game design. The introduction of 2D animations en-
hances the scenarios’ dynamics, while the 3D environments enable
the player to move forward and laterally. The exergame was built
using the Unity game engine.

To prevent Fit Fest from becoming a typical workout program,
we wanted to incorporate storytelling to establish a connection
between the players and the character’s stories and experiences.
The player follows a main character, a local 65-year-old resident
who wants to rediscover youth and escape the monotonous daily
routine by engaging with PA and experiencing new things. For that,
the character creates a bucket list of four local cultural events. Each
festivity is composed of five minigames chronologically attached to
the festivities’ events. For example, the Wine Fest minigames (see
fig. 1) follows a wine-making process, requiring players to follow a
session plan to progress through the mini games. Minigames for
the other three local cultural events are similarly themed to the
topic of the festivities.

The session plan, validated by a physical fitness expert and
aligned with the structure of senior gym classes, lasts 45 to 50
minutes and includes a warm-up, followed by cardio and strength
exercises, ending with a cool-down phase. We gamified the exer-
cise sets to replicate real-world movements, similarly to what P1
claimed to employ in gym classes, integrated with the narrative
(e.g., seniors must squat to place grapes in a basket). To allow re-
playability, we made the elements and obstacles appear randomly
during gameplay. To stimulate seniors’ memory, we included me-
chanics to engage their cognitive abilities, such as catching specific
items, as well as puzzles of each mini-game poster.

Finally, to address the seniors’ need for clear instructions, high-
lighted by the interviewees, we included amandatory tutorial before
eachminigame, simulating the exercise and ensuring understanding
of correct posture. Similarly to the approach used by professionals

in their classes, Fit Fest recognizes the different capabilities of se-
nior players and provides three difficulty levels (easy, standard, and
hard) to tailor exercises to individual mobility and progression.

6 Discussion
Previous research suggests that exergames improve the players’
physical health and raise motivation to practice PA [21]. In design-
ing Fit Fest, we focused on creating a user-friendly experience by
applying research findings on the user experience and motivation.
Participants preferred familiar cultural concepts and emphasized
the importance of social interaction in staying active. Additionally,
adapting the exercises to individual capabilities and using a simple,
intuitive interface are essential for seniors.

Fit Fest was designed to complement our users’ weekly classes
(or replace them when instructors are not available), as they high-
lighted the value of these sessions during interviews and focus
groups. This method allows the exergame to be more accessible
for independent use at community centers with minimal reliance
on external assistance (e.g., instructors, who are already overbur-
dened). While we recognize the importance of social interaction, we
prioritized single-player gameplay due to the intricacies of tracking
multiple bodies.

Several design elements were particularly difficult to incorporate.
Firstly, Karaosmanoglu et al. [19] describe several ways in which to
adapt task in exergames which was also reported by professionals
who highlighted the importance of adapting exercises to seniors’
abilities. Given the exploratory nature of this prototype and the
complexity of designing adaptations for diverse users, we imple-
mented a subjective-rating based adaptation (three difficulty levels)
that is chosen by the player. This approach is a simpler adaptation
for our setup (e.g., no physiological instruments needed, no support
staff, no desire to force player to overexert themselves); yet further
testing is needed to determine if the difficulty of each level is appro-
priate for the target population. Secondly, tasks in minigames are
often monotonous due to repetitive movements over an extended
period; we try to overcome this by incorporating different task
types (as described by Karaosmanoglu et al. [19] and random game
events (e.g., obstacles) to keep the player engaged.

7 Future Work & Conclusion
We designed Fit Fest, a full-body exergame for seniors that com-
bines physical and cognitive engagement with a narrative about
cultural festivities. Through our qualitative analysis and following
Maedche et al. [24] approach, we mapped the problem space by
considering the needs and challenges seniors might face when in-
teracting with exergames. Similar to previous research [23, 33], our
findings reveal the importance of accessibility, social interaction
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and sociocultural settings have in seniors’ motivation to exercise.
Because of this, the single-player design reveals potential reduced
engagement, which can be enhanced by the surrounding environ-
ment and integrating motivational features. We will evaluate the
prototype with seniors in the context of the community centers not
only to incorporate gameplay feedback but also to understand how
this type of exergame can be deployed in real-life settings.

Acknowledgments
This research was funded by the Portuguese Recovery and Re-
silience Program (PRR), IAPMEI/ANI/FCT under Agenda no.26,
C645022399-00000057 (eGamesLab). The authors would also like
to acknowledge the Portuguese Foundation for Science and Technol-
ogy, for projects 10.54499/LA/P/0083/2020; 10.54499/UIDP/50009/2020
& 10.54499/UIDB/50009/2020.

References
[1] 2020. WHO guidelines on physical activity and sedentary behaviour. https:

//www.who.int/publications/i/item/9789240015128
[2] 2023. The Benefits of Aerobic Exercise to Your Health. https://my.clevelandclinic.

org/health/articles/7050-aerobic-exercise
[3] 2024. AHA – Augmented Human Assistance (CMUP-ERI/HCI/0046/2013) – Neu-

roRehabLab. https://neurorehablab.arditi.pt/projects/aha-augmented-human-
assistance/

[4] 2024. ExerCube - Where Fitness Meets Gaming. https://exercube.ch/ Publication
Title: ExerCube.

[5] 2024. Fitness Platform - EXERGAME 4D. https://www.exergame4d.com/
Publication Title: EXERGAME4D.

[6] 2024. Fitness Solutions for Interactive Fitness and Gaming Products. https:
//exergame.com/solutions/ Publication Title: Exergame.

[7] 2024. FitXR - VR Boxing, HIIT, Combat, Sculpt and Dance Workouts - VR Fitness,
Real Results. https://fitxr.com/ Publication Title: FitXR.

[8] 2024. Supernatural: VR Fitness App onMeta Quest. https://www.getsupernatural.
com Publication Title: Supernatural: VR Fitness App on Meta Quest.

[9] 2024. Um jogo de aventuras que te põe a mexer! https://www.nintendo.com/pt-
pt/Jogos/Jogos-para-a-Nintendo-Switch/Ring-Fit-Adventure-1638708.html Pub-
lication Title: Nintendo of Europe AG.

[10] 2024. VIVE Tracker (3.0) - VIVE European Union. https://www.vive.com/eu/
accessory/tracker3/

[11] Jutta E. Ataie and David L. Morgan. 2015. Focus Groups With Older Adults. In
The Encyclopedia of Adulthood and Aging (1 ed.), Susan Krauss Whitbourne (Ed.).
Wiley, 1–5. https://doi.org/10.1002/9781118521373.wbeaa016

[12] Hannah Louise Bradwell, Leonie Cooper, Rory Baxter, Simone Tomaz, Katie Jane
Edwards, Anna C Whittaker, and Ray B. Jones. 2024. Implementation of Virtual
Reality Motivated Physical Activity via Omnidirectional Treadmill in a Supported
Living Facility for Older Adults: A Mixed-Methods Evaluation.: Virtual reality to
motivate physical activity for older adults. In Proceedings of the CHI Conference
on Human Factors in Computing Systems (CHI ’24). Association for Computing
Machinery, New York, NY, USA, 1–13. https://doi.org/10.1145/3613904.3642281

[13] Daniel Collado-Mateo, AnaMyriam Lavín-Pérez, Cecilia Peñacoba, Juan Del Coso,
Marta Leyton-Román, Antonio Luque-Casado, Pablo Gasque, Miguel Ángel
Fernández-del Olmo, and Diana Amado-Alonso. 2021. Key Factors Associated
with Adherence to Physical Exercise in Patients with Chronic Diseases and Older
Adults: An Umbrella Review. International Journal of Environmental Research
and Public Health 18, 4 (Feb. 2021), 2023. https://doi.org/10.3390/ijerph18042023

[14] Aviv Elor, Michael Powell, Evanjelin Mahmoodi, Nico Hawthorne, Mircea
Teodorescu, and Sri Kurniawan. 2020. On Shooting Stars: Comparing CAVE
and HMD Immersive Virtual Reality Exergaming for Adults with Mixed Abil-
ity. ACM Transactions on Computing for Healthcare 1, 4 (Oct. 2020), 1–22.
https://doi.org/10.1145/3396249

[15] Dimitris Fotopoulos, Ioannis Ladakis, Vassilis Kilintzis, Achilleas Chytas, Elisavet
Koutsiana, Theodoros Loizidis, and Ioanna Chouvarda. 2022. Gamifying rehabili-
tation: MILORD platform as an upper limbmotion rehabilitation service. Frontiers
in Computer Science 4 (Oct. 2022), 932342. https://doi.org/10.3389/fcomp.2022.
932342

[16] Marcos Gomes, Daniela Figueiredo, Laetitia Teixeira, Verónica Poveda, Constança
Paúl, Alice Santos-Silva, and Elísio Costa. 2017. Physical inactivity among older
adults across Europe based on the SHARE database. Age and Ageing 46, 1 (Jan.
2017), 71–77. https://doi.org/10.1093/ageing/afw165

[17] Nicholas Harding and Habib Noorbhai. 2021. Physical activity levels, lifestyle
behaviour and musculoskeletal health profiles among seated video gamers during

COVID-19. BMJ Open Sport — Exercise Medicine 7, 3 (Sept. 2021), e001194. https:
//doi.org/10.1136/bmjsem-2021-001194

[18] Haley Havens. 2022. The Palm Beach Post: MultiBall ‘exergames’ provide fun
and fitness to senior community. https://www.sinairesidences.com/blog/the-
palm-beach-post-multiball-exergames-provide-fun-and-fitness-to-senior-
community/ Publication Title: Sinai Residences.

[19] Sukran Karaosmanoglu, Sebastian Cmentowski, Lennart E. Nacke, and Frank
Steinicke. 2024. Born to Run, Programmed to Play: Mapping the Extended Reality
Exergames Landscape. In Proceedings of the CHI Conference on Human Factors in
Computing Systems (CHI ’24). Association for Computing Machinery, New York,
NY, USA, 1–28. https://doi.org/10.1145/3613904.3642124

[20] Oliver Korn and Stefan Tietz. 2017. Strategies for Playful Design when Gamifying
Rehabilitation: A Study onUser Experience. In Proceedings of the 10th International
Conference on PErvasive Technologies Related to Assistive Environments. ACM,
Island of Rhodes Greece, 209–214. https://doi.org/10.1145/3056540.3056550

[21] Renny Lindberg, Jungryul Seo, and Teemu H. Laine. 2016. Enhancing Physical
Education with Exergames and Wearable Technology. IEEE Transactions on
Learning Technologies 9, 4 (Oct. 2016), 328–341. https://doi.org/10.1109/TLT.2016.
2556671

[22] Amy Shirong Lu. 2015. Narrative in Exergames: Thoughts on Procedure,
Mechanism, and Others. Games for Health Journal 4, 1 (Feb. 2015), 19–24.
https://doi.org/10.1089/g4h.2014.0090

[23] Ammis Lübcke, Cathrin Martin, and Karin Hellström. 2012. Older Adults’ Percep-
tions of Exercising in a Senior Gym. Activities, Adaptation & Aging 36, 2 (April
2012), 131–146. https://doi.org/10.1080/01924788.2012.673157

[24] Alexander Maedche, Shirley Gregor, Stefan Morana, and Jasper Feine. 2019.
Conceptualization of the Problem Space in Design Science Research. In Extending
the Boundaries of Design Science Theory and Practice, Bengisu Tulu, Soussan
Djamasbi, and Gondy Leroy (Eds.). Vol. 11491. Springer International Publishing,
Cham, 18–31. https://doi.org/10.1007/978-3-030-19504-5_2

[25] Lucas Murrins Marques, Pedro Makoto Uchida, and Sara Pinto Barbosa. 2023.
The impact of Exergames on emotional experience: a systematic review. Frontiers
in Public Health 11 (Sept. 2023), 1209520. https://doi.org/10.3389/fpubh.2023.
1209520

[26] David L. Morgan. 1996. Focus Groups. Annual Review of Sociology 22, 1 (Aug.
1996), 129–152. https://doi.org/10.1146/annurev.soc.22.1.129

[27] Helen Müller, Jochen Baumeister, Ellen Marie Bardal, Beatrix Vereijken, and Nina
Skjæret-Maroni. 2023. Exergaming in older adults: the effects of game character-
istics on brain activity and physical activity. Frontiers in Aging Neuroscience 15
(May 2023). https://doi.org/10.3389/fnagi.2023.1143859

[28] Yoonsin Oh and Stephen Yang. 2010. Defining exergames & ex-
ergaming. Proceedings of meaningful play 2010 (2010), 21–23.
https://www.researchgate.net/profile/Stephen-Yang-9/publication/230794344_
Defining_exergames_exergaming/links/0fcfd5047ab31e6cde000000/Defining-
exergames-exergaming.pdf?utm_medium=email&utm_source=transaction
Publisher: East Lansing, MI.

[29] Jordyn Rice, Linda C. Li, Jennifer C. Davis, Marco Pahor, KennethMadden, Nathan
Wei, Hubert Wong, Dawn A. Skelton, Sioban McCormick, Ryan S. Falck, Cindy K.
Barha, Ryan E. Rhodes, Sohail Loomba, Mohsen Sadatsafavi, and Teresa Liu-
Ambrose. 2023. Supporting physical activity for mobility in older adults with
mobility limitations (SuPA Mobility): study protocol for a randomized controlled
trial. Trials 24 (Nov. 2023), 769. https://doi.org/10.1186/s13063-023-07798-9

[30] Sarah Sauchelli and Jeffrey M. Brunstrom. 2022. Virtual reality exergaming im-
proves affect during physical activity and reduces subsequent food consumption
in inactive adults. Appetite 175 (Aug. 2022), 106058. https://doi.org/10.1016/j.
appet.2022.106058

[31] Amanda E. Staiano and Sandra L. Calvert. 2011. The promise of exergames as
tools to measure physical health. Entertainment computing 2, 1 (Jan. 2011), 17–21.
https://doi.org/10.1016/j.entcom.2011.03.008

[32] Tessa Strain, Seth Flaxman, Regina Guthold, Elizaveta Semenova, Melanie Cowan,
Leanne M Riley, Fiona C Bull, and Gretchen A Stevens. 2024. National, regional,
and global trends in insufficient physical activity among adults from 2000 to 2022:
a pooled analysis of 507 population-based surveys with 5·7 million participants.
The Lancet Global Health 12, 8 (Aug. 2024), e1232–e1243. https://doi.org/10.1016/
S2214-109X(24)00150-5

[33] Yvonne Thomas. 2023. Active Aging: Perceptions and Experiences of Older
Adults who Attend a Seniors Gym. American Journal of Biomedical Science &
Research 6 (Aug. 2023), 764–769. https://doi.org/10.34297/AJBSR.2023.19.002654

[34] Nooralisa Mohd Tuah, Fatimah Ahmedy, Abdullah Gani, and Lionelson Norbert
Yong. 2021. A Survey on Gamification for Health Rehabilitation Care: Appli-
cations, Opportunities, and Open Challenges. Information 12, 2 (Feb. 2021), 91.
https://doi.org/10.3390/info12020091

305

https://www.who.int/publications/i/item/9789240015128
https://www.who.int/publications/i/item/9789240015128
https://my.clevelandclinic.org/health/articles/7050-aerobic-exercise
https://my.clevelandclinic.org/health/articles/7050-aerobic-exercise
https://neurorehablab.arditi.pt/projects/aha-augmented-human-assistance/
https://neurorehablab.arditi.pt/projects/aha-augmented-human-assistance/
https://exercube.ch/
https://www.exergame4d.com/
https://exergame.com/solutions/
https://exergame.com/solutions/
https://fitxr.com/
https://www.getsupernatural.com
https://www.getsupernatural.com
https://www.nintendo.com/pt-pt/Jogos/Jogos-para-a-Nintendo-Switch/Ring-Fit-Adventure-1638708.html
https://www.nintendo.com/pt-pt/Jogos/Jogos-para-a-Nintendo-Switch/Ring-Fit-Adventure-1638708.html
https://www.vive.com/eu/accessory/tracker3/
https://www.vive.com/eu/accessory/tracker3/
https://doi.org/10.1002/9781118521373.wbeaa016
https://doi.org/10.1145/3613904.3642281
https://doi.org/10.3390/ijerph18042023
https://doi.org/10.1145/3396249
https://doi.org/10.3389/fcomp.2022.932342
https://doi.org/10.3389/fcomp.2022.932342
https://doi.org/10.1093/ageing/afw165
https://doi.org/10.1136/bmjsem-2021-001194
https://doi.org/10.1136/bmjsem-2021-001194
https://www.sinairesidences.com/blog/the-palm-beach-post-multiball-exergames-provide-fun-and-fitness-to-senior-community/
https://www.sinairesidences.com/blog/the-palm-beach-post-multiball-exergames-provide-fun-and-fitness-to-senior-community/
https://www.sinairesidences.com/blog/the-palm-beach-post-multiball-exergames-provide-fun-and-fitness-to-senior-community/
https://doi.org/10.1145/3613904.3642124
https://doi.org/10.1145/3056540.3056550
https://doi.org/10.1109/TLT.2016.2556671
https://doi.org/10.1109/TLT.2016.2556671
https://doi.org/10.1089/g4h.2014.0090
https://doi.org/10.1080/01924788.2012.673157
https://doi.org/10.1007/978-3-030-19504-5_2
https://doi.org/10.3389/fpubh.2023.1209520
https://doi.org/10.3389/fpubh.2023.1209520
https://doi.org/10.1146/annurev.soc.22.1.129
https://doi.org/10.3389/fnagi.2023.1143859
https://www.researchgate.net/profile/Stephen-Yang-9/publication/230794344_Defining_exergames_exergaming/links/0fcfd5047ab31e6cde000000/Defining-exergames-exergaming.pdf?utm_medium=email&utm_source=transaction
https://www.researchgate.net/profile/Stephen-Yang-9/publication/230794344_Defining_exergames_exergaming/links/0fcfd5047ab31e6cde000000/Defining-exergames-exergaming.pdf?utm_medium=email&utm_source=transaction
https://www.researchgate.net/profile/Stephen-Yang-9/publication/230794344_Defining_exergames_exergaming/links/0fcfd5047ab31e6cde000000/Defining-exergames-exergaming.pdf?utm_medium=email&utm_source=transaction
https://doi.org/10.1186/s13063-023-07798-9
https://doi.org/10.1016/j.appet.2022.106058
https://doi.org/10.1016/j.appet.2022.106058
https://doi.org/10.1016/j.entcom.2011.03.008
https://doi.org/10.1016/S2214-109X(24)00150-5
https://doi.org/10.1016/S2214-109X(24)00150-5
https://doi.org/10.34297/AJBSR.2023.19.002654
https://doi.org/10.3390/info12020091

	Abstract
	1 Introduction
	2 Literature Review
	3 Methodology
	4 Results
	4.1 Semi-structured Interviews with Professionals
	4.2 Focus Group with Seniors

	5 FitFest Design & Development
	6 Discussion
	7 Future Work & Conclusion
	Acknowledgments
	References

