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Abstract: “Exergames” refers to virtual reality
games that require bodily movement to play.
They have recently been studied as a possible
non-drug therapy for fibromyalgia, as they
can help improve blood pressure, heart rate,
oxygen consumption and energy expenditure,
in addition to the psychotherapeutic impact of
virtual reality. As fibromyalgia is a disease that
negatively affects quality of life and is difficult
to treat, exergames can be a useful therapeutic
option, as they are easily accessible. This study
aims to review the existing literature on the
effectiveness of exergames in pain control in
patients with fibromyalgia.
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INTRODUCTION

Fibromyalgia (FM) is a musculoskeletal
painful syndrome of chronic duration, in
which alterations occur in the processing
of afferent sensory centers, causing pain. It
mainly presents widespread and persistent
pain in the locomotor system and is associated
with symptoms such as changes in balance
and mobility, stiffness, depression, anxiety
and decreased quality of sleep, leading to high
levels of fatigue(1).

In Brazil, fibromyalgia is the second most
frequent musculoskeletal disease, present
between 2.0 and 5.5% of the population, being
predominant in females, especially between
35 and 44 years old.(2,3).

It is often accompanied by other
manifestations such as temporomandibular
joint dysfunction, headache, chronic fatigue
syndrome, functional intestinal disorders,
mood disorders and cognitive impairment,
having an important impact on the quality of
life of patients.(1.4).

In functional magnetic resonance imaging
studies, individuals with fibromyalgia show
brain activation in pain processing areas in
response to stimuli such as light pressure

and heat.(5.6), therefore, patients with
fibromyalgia have a change in pain perception.

A study published in 2009 carried out
with twins suggests that genetic factors are
responsible for 50% of the risk of developing
fibromyalgia, while environmental factors
are responsible for another 50% of the risk
of developing the disease.(7). Among the
potentially modifiable environmental factors
are lack of sleep, obesity, sedentary lifestyle,
low professional or personal satisfaction and
catastrophizing, that is, the fear that pain
intensifies with movement is an indicator of
worse prognosis(8).

Fibromyalgia treatment must combine
pharmacological and non-pharmacological
strategies, with the patient having an
active role in the process. Drug therapies
can act to reduce the action of excitatory
neurotransmitters or increase the action of
inhibitory neurotransmitters. Currently, there
are drugs with strong evidence of efficacy
in the treatment of FM, such as tricyclic
antidepressants, gabapentinoids and selective
serotonin reuptake inhibitors(8).

Among non-drug therapies for the
treatment of FM, health education, cognitive-
behavioral therapy and physical exercise show
the greatest evidence of success(8).

Regarding physical exercise, recent studies
have highlighted the possible benefits of using
exergames, or active games.(9). Exergames
are games that require movement of the
entire body to perform tasks, providing the
practitioner with a motor experience, with
benefits related to blood pressure, heart rate,
oxygen consumption and energy expenditure,
similar to performing physical activity.(10).

Being a disease that causes a great decrease
in people’s quality of life, especially due to pain,
in addition to significant treatment difficulties,
exergames emerge as a therapeutic possibility,
especially due to their ease of access.
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METHODS muscle strength, agility, cardiorespiratory
adaptation, mobility, balance, pain and quality
of life in women with fibromyalgia.

The articles evaluated, their authors, types
of studies and main findings are shown in the

The present study is a narrative review
of the literature. A search was carried out in
the PubMed database with the descriptors:
exergame, treatment and fibromyalgia.

We selected 5 randomized clinical trials t2Ple below:
that evaluated the effects of exergames on
AUTHOR/TITLE/YEAR KIND OF MAIN FINDINGS
STUDY
VILLAFAINA S.; BORREGA-MOUQUINHO | Single-blind. | An exergame intervention was performed with 55
Y.; FUENTES-GARCIA JP; COLLADO- Controlled women for a training period of 24 weeks followed
MATEO D.; GUSIN. (2019) and by 24 weeks of detraining, focusing on lower limbs,
randomized | agility and cardiorespiratory fitness. There was

Effect of Exergame Training and Detraining on | test.
Lower-Body Strength, Agility, and
Cardiorespiratory Fitness in Women with
Fibromyalgia: Single-Blinded Randomized

improvement in lower body strength and respiratory
fitness, however, after the detraining time, only
cardiorespiratory fitness remained.

Exergames for women with fibromyalgia: a
randomized controlled trial to evaluate
the effects on mobility skills, balance and

Controlled Trial(11).

COLLADO-MATEO D.; DOMINGUEZ- Randomized | Through a randomized clinical trial, women between
MUNOZ F; ADSUAR JC; MERELLANO- controlled 30 and 75 years old diagnosed with fibromyalgia with
NAVARRO E.; GUSIN. (2017) trial preserved cognitive capacity were recruited. It was

concluded that the implementation of exergame as
a form of rehabilitation therapy helped to improve
balance and mobility problems in this population.

Analysis of the Muscular Activity, Peak Torque
in the Lower Limbs, and Static Balance after
Virtual

Rehabilitation in Women with Fibromyalgia:
A Randomized Controlled Study(13).

fear of falling(12).

OAK MS; CARVALHO LC SILVA ALVES Randomized | It was shown that exergaming has the ability to
R.; MENEZES FS; GOMES EC; FRAZIN A.; controlled increase peak torque in dorsiflexion and plantar
TUNES DH (2021) trial flexion movements in women with fibromyalgia.

A decrease in tender point counts was also
documented, however, there was no evidence of
changes in static balance during the study.

COLLADO-MATEO D.; DOMINGUEZ- Randomized
MUNOZ FJ; ADSUAR JC; GARCIA- controlled
GORDILLO MA; GUSI N. (2017) trial

Effects of exergames on quality of life, pain and
disease impact in women with Fibromyalgia: A
randomized controlled trial(14).

The conclusion of the study was obtained through
an 8-week intervention with the use of exergame to
perform physical activity in groups of women with
fibromyalgia. Significant improvement was found on
pain, stiffness, mobility and anxiety in women with
fibromyalgia.

OAK MS; CARVALHO LC; MENEZES FES; Randomized
FRAZIN A.; GOMES EC; IUNES DH (2020) controlled
trial

Effects of Exergames in Women with
Fibromyalgia: A Randomized Controlled
Study(15).

The study aimed to evaluate the impact of exergames
on pain threshold and physical variables compared
to stretching exercises. Thirty-five women were
included and randomly divided into 2 groups. It

was concluded that exergames increased functional
capacity and decreased the impact of fibromyalgia,
reducing pain threshold and lower limb fatigue.

Chart 1. Analysis of studies on the relationship between exergame and fibromyalgia.




DISCUSSION

Exergames provide the performance of
systemicphysicalactivities, requiringthewhole
body to move, thus promoting cardiovascular,
locomotor and metabolic adaptations to
exercise(16.17). Simultaneously, in the Central
Nervous System, neural alterations occur due
to stimuli called dual task. Such adaptations
are necessary for integration of virtual
stimuli, provided by the game, with body
movement, for the execution of the game.
This interaction between motor and cognitive
abilities is fundamental for understanding this
therapeutic method and its benefits, especially
in patients with FM(10).

The practice of activities of daily living
(ADLs) requires that thecognitive and motor
functions act simultaneously, because, during
the execution of a certain primary motor task,
the individual’s attention is often focused on
another activity. The combination between the
simultaneous action of two distinct capacities
is called dual-tasking.(18).

Conducting training with interactive
games provided improved performance
in intellectual activities dependent on the
prefrontal cortex(19), in addition to structural
alterations, such as an increase in the volume
of the hippocampus, cerebellum, dorsolateral
prefrontal cortex and parietal lobe(20).

Giggins, Persson and Caulfield (2013)
show that the visual feedback provided by
games allows greater precision in performing
exercises, increasing dexterity, grip strength
and motor control. The motivation provided
by the video game makes individuals show
a higher level of interest in activities and
increase their participation and adherence to
treatment(21).

Furthermore, Doyle et.al. also shows that
the visual feedback provided by interaction
with virtual reality during motor practice
results in greater precision in the execution of
movements compared to execution without

concomitant feedback or after viewing a
video with instructions. The main clinical
potential of virtual reality is an increase
in the performance duration of physical
exercise prescribed as rehabilitation. The
therapeutically recommended exergame is
related to increasing motivation regarding
oriented physical programming.(22).

In a small case study, Teasell et.al.
demonstrated that training with virtual
feedback concomitant with manual exercises
improved the motor function of the post-
stroke affected hand(23).

Fitzgerald etal. also showed that performing
exercises with biofeedback can bring, among
other benefits, greater motivation to perform
tasks, resulting in greater adherence of patients
to treatment, through increased interest in
activities(24).

Tonssini et al. in a case study, evaluated
the effect of virtual reality associated with the
practice of physical exercises aiming at changes
in pain, fatigue, functional capacity and
quality of life of a patient with fibromyalgia.
This study used several evaluation methods,
such as questionnaires and visual scales and,
during the 6-week treatment, it was concluded
that this association improved the impact of
fibromyalgia and consequently the quality of
life of the study patient.(25).

According to Giggins, exergames show
potential for pleasurable cognitive stimulation,
facilitating the performance of tasks that
require intellectual activity. The main area
evaluated in the study was the activity of the
left frontal cortical region of young adults,
observing the execution function and also the
neurophysiological response after a session
of virtual reality exercises. Therefore, it was
concluded that the practice of exergames
promoted an immediate increase in brain
execution function and that this change
is strongly related to left cerebral cortical
activity.(10).

—_—. -



CONCLUSION and the number of tender points, with a
consequent improvement in the quality of life
of patients. The main limitation of this work
is still the small number of studies that have
evaluated this theme, in particular, studies
that evaluate the duration of the adaptive
effects of the exergame over time. Finally,
we suggest that new studies can evaluate the
effects of exergames in fibromyalgia patients
for a longer period of time,

The present study showed the great
potential of wusing exergames in the
treatment and management of patients with
fibromyalgia. This therapeutic proposal
presented several benefits, such as an
increase in the ability to perform physical
exercises, better cardiovascular adaptation,
improvement in static and dynamic balance,
greater patient adherence to exercise and,
mainly, a decrease in the intensity of pain

REFERENCES
1. Adam C, Oei MDP. Enhancing cognition with video games: a multiple game training study. PLoS One. 2013;8(3):e58546.

2. Anders P, LT, MH, GKB, SMN, BJ, VB. Exergames inherently contain cognitive elements as indicated by cortical processing.
Front Behav Neurosci. 2018;12:76.

3. COOK, Dane B. Fibromyalgia: a clinical review. JAMA, v. 311, n. 15, p. 1547-1555, 2014.

4. Collado-Mateo D, DMFAJMNEGN. Exergames for women with fibromyalgia: a randomized controlled trial to evaluate the
effects on mobility skills, balance and fear of falling. Peer]. 2017;5:¢3875.

5. Collado-Mateo D, DMFAJGGMGN. Effects of exergames on quality oflife, pain, and disease effect in women with fibromyalgia:
a randomized controlled trial. Arch Phys Med Rehabil. 2017;98(9):1725-1731.

6. de Carvalho MS, CLARMFGEFAID. Analysis of the muscular activity, peak torque in the lower limbs, and static balance after
virtual rehabilitation in women with fibromyalgia: a randomized controlled study. Games Health J. 2021;10(2):135-142.

7. DOYLE, Julie. The Effects of Visual Feedback in Therapeutic Exergaming on Motor Task Accuracy. In: International
Conference on Virtual Rehabilitation, 2011.

8. Fitzgerald D, TNSBCB. Effects of a wobble board-based therapeutic exergaming system for balance training on dynamic
postural stability and intrinsic motivation levels. ] Orthop Sports Phys Ther. 2010;40(1):11-19.

9. FITZGERALD, Daniel; BARRETT, Robin. Effects of a wobble board-based therapeutic exergaming system for balance
training on dynamic postural stability and intrinsic motivation levels. Journal of Orthopaedic and Sports Physical Therapy, v.
40, n. 1, p. 11-19, 2010.

10. GIGGINS, Oonagh M; UMPBC. Biofeedback in rehabilitation. Journal of NeuroEngineering and Rehabilitation, v. 10, n.
60, 2013.

11. GRACELY, Richard H.; PETROVIC, Predrag; WILLIAMS, David A.; CLARK, W. David. Functional magnetic resonance
imaging evidence of augmented pain processing in fibromyalgia. Arthritis and Rheumatism, v. 46, n. 5, p. 1333-1343, 2002.

12. KATO, Kimiyoshi; SULLIVAN, Patrick E; EVANS, Richard A.; COPELAND, Lauren; SCHATZBERG, Alan F; MAJOR,
depressive disorder working group of the psychiatric G.W.A.S. consortium. A population-based twin study of functional somatic
syndromes. Psychological Medicine, v. 39, n. 3, p. 497-505, 2009.

13. Kleiner M, WLDAWKHSGL. Dual-task assessment protocols in concussion assessment: a systematic literature review. J
Orthop Sports Phys Ther. 2018;48(8):657-668.




14. Lin JH. The effects of exergame feedback and controller use on physical activity and psychological outcomes. Games Health
J. 2015;4(3):189-194.

15. MACFARLANE, Gary J.; KROGSTAD, Peter; LEA, Rod. EULAR revised recommendations for the management of
fibromyalgia. Annals of the Rheumatic Diseases, v. 76, n. 2, p. 318-328, 2017.

16. MARTIN-MARTINEZ, Juan P; VAZQUEZ-SEISDEDOS, Maria C.; DEL-PINO-CASADO, Rafael; GONZALEZ-NORIEGA,
Miguel; HINOJOSA-RODRIGUEZ, Marta; CLEMENTE-SUAREZ, Vicente J. et al. Effects of 24-week exergame intervention on
physical function under single- and dual-task conditions in fibromyalgia: A randomized controlled trial. Scandinavian Journal
of Medicine & Science in Sports, v. 29, n. 7, p. 1098-1109, 2019.

17. Martin-Martinez JP, VSCMDPGJGN. Effects of 24-week exergame intervention on physical function under single- and dual-
task conditions in fibromyalgia: a randomized controlled trial. Scand ] Med Sci Sports. 2019;29(10):1544-1554.

18. MARTIN-MARTINEZ, Juan Pedro; VELASCO, Santiago; CASTRO, Maria Del Mar; DIAZ-PEREZ, Maria Del Rosario;
GARCIA-JIMENEZ, Antonio; GARCIA-NETO, Juan; Effects of 24-week exergame intervention on physical function under
single- and dual-task conditions in fibromyalgia: A randomized controlled trial. Scandinavian Journal of Medicine & Science in
Sports, v. 29, n. 5, p. 686-695, 2019.

19. Oonagh M, Giggins UMPBC. Biofeedback in rehabilitation. ] Neuroeng Rehabil. 2013;10(1):60.

20. Peng WP, JHLJC. Is playing exergames really exercising? A meta-analysis of energy expenditure in active video games.
Cyberpsychol Behav Soc Netw. 2011;14(11):681-688.

21. PEREIRA, Ana Maria V,; ZECLER, Vanessa Z.; ELIASCHWITZ, Flavio Octavio; CRUZ-NETTO, Aprigio; ROZENFELD,
Suely; GIL, Henrique et al. Prevalence of musculoskeletal manifestations in the adult Brazilian population: a study using copcord
questionnaires. Clinical and Experimental Rheumatology, v. 27, n. 4, p. 563-566, 2009.

22. RODRIGUES-SENNA, Erika; LIMA PESSOA, Ana Paula; DE BRITO, Aline Dos Prazeres; DE OLIVEIRA, Suely Ferreira;
IGLESIAS, Maria Jesus; FIGUEIREDO, Maria do Carmo Matias et al. Prevalence of rheumatic diseases in Brazil: a study using
the COPCORD approach. The Journal of Rheumatology, v. 31, n. 3, p. 594-597, 2004.

23. SHINJO, Samuel Katsuyuki; CM, editor. Livro da Sociedade Brasileira de Reumatologia. 2nd ed. Barueri [SP]: Manole; 2021.

24. SOUZA, Osmano Tavares de; MIRANDA, Francismara Soares; SILVA, Luiz Guilherme Cherro; ROCHA, Suzana Franco;
VASCONCELOS, Luisa L

25. Teasell R, MMMAPCMFMEFNSK. Stroke rehabilitation: an international perspective. Top Stroke Rehabil. 2009;16(1):44-56.

26. TEASELL, Robert; MEDEIROS, Alexandra; PATTEN, Scott; MURIE-FERNANDES, Claudine; MARTIN, Katja; BOWTELL,
Robyn; FERGUSON, Sian; et al. Stroke rehabilitation: an international perspective. Topics in Stroke Rehabilitation, v. 16, n. 2,
p. 57-68, 2009.

27. TOSSINI, Nair; BARBOSA, Simone Guimaries; PIRES, Simone da Silva; VIEIRA, Bruno Amaral de Sousa Pinto; MOREIRA,
Ana Silva; SILVA, Bruna Alves da; SPADA, Thais Cristina; et al. Influéncia da realidade virtual sobre a dor, fadiga, capacidade
funcional e qualidade de vida na fibromialgia: estudo de caso. Acta Fisidtrica, v. 24, n. 3, p. 135-140, 2017.

28. WOLFE, Frederick; CLAUW, Daniel J; FITZCHARLES, Mary-Ann; GOLDENBERG, Don L; KATZ, Robert S; MEASE,
Philip; RUSSELL, Anthony S; et al. 2016 Revisions to the 2010




