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Abstract

This study performed a systematic review of game therapy effects on urinary incontinence patients. Eleven
databases (PubMed, SCOPUS, SciELO, LILACS, Web of Science, EMBASE, Cochrane library, LIVIVO,
OpenGrey, OpenThesis, and OATD) were used as research sources. The search was conducted in January
2021 with the following keywords: urinary incontinence, urinary stress incontinence, pelvic floor muscle,
pelvic floor training, virtual reality, game therapy, virtual reality exposure, and virtual reality therapy. The
review included only clinical studies using game therapy for treating urinary incontinence in women
without restrictions on language, year, and publication status. Only three studies fulfilled the eligibility
criteria. The extracted data comprised sample characteristics (the number of patients in each study and
average age) and treatment characteristics (game type, associated therapies, treatment duration,
evaluated objectives, and result-measuring methods). The methodological quality of the articles showed a
low risk of bias. One-hour pad test values decreased in all studies, and ICIQ-SF scores reduced in two
articles. One study reported treatment adherence (92%), and another showed neuropsychological index
improvements. The reduction of urinary symptoms was similar between the group associating game
therapy with treatment and the group using only conventional pelvic floor muscle training. Game therapy,
as a resource of pelvic floor muscle training, seems beneficial to urinary incontinence, including decreased
urinary symptoms, lower one-hour pad test scores, and neuropsychological index improvements.

Keywords: Pelvic floor. Rehabilitation. Urinary incontinence. Virtual reality. Virtual reality exposure
therapy.
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Influence of game therapy on urinary incontinence patients: a systematic review

1. Introduction

Pelvic floor muscles support pelvic structures to allow the coordination between contraction and
relaxation, and they are essential to ensure continence through their reflexive contraction associated
simultaneously with the closing of the vagina and urethral and anal sphincters (Messelink et al. 2005;
Eickmeyer 2017). However, the deterioration of these structures may cause pelvic floor disorders, such as
urinary incontinence (B@ 2005). Some factors seem to affect the development of pelvic floor disorders,
including age, pregnancy, the number of deliveries, and menopause, among others (Wu et al. 2014).

Urinary incontinence patients lose bladder control, causing unintentional urination (Irwin 2019).
This condition is more frequent in women, especially middle-aged ones. Despite being relatively common,
urinary incontinence remains underreported because of its embarrassing and stigmatizing perspective,
leading patients not to report it to professionals (Bardsley 2016; Irwin 2019). Moreover, urinary
incontinence may significantly affect the quality of life (Bardsley 2016; Irwin 2019). Women with urinary
incontinence presented high rates of anxiety, depression, and social isolation, potentially worsening the
symptoms (Felde et al. 2017; Tyrala-Seweryn et al. 2017; Lim et al. 2018).

Urinary incontinence may be treated differently, such as with medications, surgical interventions,
lifestyle changes, and muscle strengthening, and the prevalent urinary incontinence type will determine
the appropriate treatment (Irwin 2019). Pelvic floor muscle training is among the more accepted urinary
incontinence therapies (evidence level 1 for stress and mixed urinary incontinence) (Abrams et al. 2017).
Adherence to a regular exercise program is essential to reach treatment goals (Kim et al. 2011). However,
that is challenging because of the difficulty in keeping patients motivated (Elliott et al. 2015). Combining
exercises with playful and didactic activities helps increase treatment adherence, improving the condition
(Fraser et al. 2014, Elliott et al. 2015). Hence, game therapy (virtual reality) has stood out as an interactive
and beneficial experience (Elliott et al. 2015).

Game therapy uses virtual reality to execute pelvic floor exercises (De Bruin et al. 2010). The basic
protocol includes abdominopelvic cavity workouts performed with a console and games. Patients play
seated on a device, such as the Wii Balance Board™, combining anteversion, retroversion, lateral
inclination, and circumference exercises (Botelho et al. 2015). As in conventional pelvic floor muscle
training, the main objective is to re-educate the abdominopelvic cavity (Botelho et al. 2015). However,
game therapy allows patient interaction in the game environment, potentially increasing exercise
adherence and motivation (Botelho et al. 2015).

Therefore, considering the need for therapies that value patient participation and promote
treatment adherence, this study conducted a systematic literature review of game therapy effects on
treating urinary incontinence patients (symptom reduction). We hypothesized that game therapy would
benefit these patients, potentially increasing treatment adherence and improving urinary symptoms.

2. Material and Methods
Protocol and registration

This systematic review followed the list of PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) recommendations (Page et al. 2021) and the Joanna Briggs Institute (JBI)
Manual (Aromataris and Munn 2020). The systematic review protocol was registered in the PROSPERO
database under CRD42020175766.

Eligibility criteria and study design

This systematic review aimed to answer the following guiding question: What are the game therapy
(Intervention) effects on treating (Outcome) women with urinary incontinence (Population)?

We included only clinical studies using game therapy for treating female urinary incontinence
without restrictions on language, year, and publication status (ahead of print). The exclusion criteria were:
1) Studies outside the objective; 2) Review articles, letters to the editor/editorials, personal opinions,
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books/book chapters, textbooks, reports, conference abstracts, and patents; 3) Case reports; 4) Studies
with healthy patients.

Sources of information and search

The primary study sources were the Embase, LILACS, Medline (via PubMed), SciELO, SCOPUS, Web
of Science, LIVIVO, and Cochrane Library databases. OpenThesis, OpenGrey, and OATD partially captured
the grey literature. A manual search was also performed in the references of eligible studies. All steps
aimed to minimize study selection biases.

The MeSH (Medical Subject Headings), DeCS (Health Sciences Descriptors), and Emtree (Embase
Subject Headings) resources selected the keywords. The Boolean operators "AND" and "OR" enhanced the
search strategy through several combinations according to the database. Table 1 shows the final search
paths for each database. The bibliography was researched in March 2020 and updated in January 2021.
The collected results were exported to EndNote Web™ software (Thomson Reuters, Toronto, Canada), and
duplicates were removed automatically.

Study selection

A calibration exercise was performed before selecting the studies, in which the reviewers discussed
the eligibility criteria and applied them to a sample of 20% of the retrieved studies to determine inter-
examiner agreement. After achieving a proper agreement level (Kappa = 0.81) in the first selection phase,
two eligibility reviewers (ABLN and CR) methodically analyzed the titles independently. The reviewers were
not blind to the names of authors and journals. Titles outside the objective, book chapters, conference
abstracts, case reports, and literature reviews were eliminated in this phase. In the second phase, the
reviewers (ABLN and CR) read the abstracts independently for the initial application of the exclusion
criteria. The results whose titles met the study objectives but did not have abstracts available were fully
analyzed in phase three. In the third phase, we obtained the full texts of eligible studies and evaluated
them regarding the eligibility criteria. When both reviewers disagreed, a third one (LRP) was consulted for
a final decision. The studies rejected in this phase were registered separately, explaining the reasons for
exclusion.

Data collection and extraction

The following information was extracted from the eligible studies: study identification (author, year,
country, and study design), sample characteristics (the number of patients in each study and average age),
treatment characteristics (game type, associated treatments, treatment duration, objectives, and result-
measuring methods), and main results. In case of incomplete or insufficient information, the corresponding
author was contacted via e-mail. Both reviewers were trained by jointly extracting data from an eligible
study to ensure consistency. Reviewer disagreements were solved with discussion until consensus. When
this was impossible, a third reviewer (LRP) was consulted for a final decision.

Risk of individual study biases

The risk of bias and individual quality of the selected studies were analyzed with the Joanna Briggs
Institute Critical Appraisal tools for use in JBI Systematic Reviews - Checklist for Analytical Cross-Sectional
studies (Moola et al. 2020) and the Joanna Briggs Institute Critical Appraisal tools for use in JBI Systematic
Reviews - Checklist for Randomized Controlled Trials (Barker et al. 2023). Two authors (ABLN and CR)
independently assessed each domain regarding their potential risk of bias, according to the PRISMA
statement (Page et al. 2021). Any disagreement between the reviewers was solved through discussions on
the topics, and when both reviewers disagreed, a third one was consulted for a final decision. The risk of
bias was ranked as High when the study reached up to 49% of the "yes" score, Moderate from 50% to 69%
of the "yes" score, and Low over 70% of the "yes" score.
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Table 1. Strategies for database search.

Database

Search strategy (January 2021)

PubMed
http://www.ncbi.nIm.nih.gov/pubmed

Scopus
WWW.SCOpUS.com

SciELO
http://www.scielo.org/

LILACS
http://lilacs.bvsalud.org/

Web of Science
http://apps.webofknowledge.com/

Embase
http://www.embase.com

Cochrane Library
https://www.cochranelibrary.com/

LIVIVO
https://www.livivo.de/

OpenGrey
http://www.opengrey.eu/
OpenThesis
http://www.openthesis.org/
OATD
https://oatd.org/

("Urinary Incontinence"[All Fields] OR "Urinary Stress Incontinence"[All Fields]
OR "Pelvic Floor"[All Fields] OR "Pelvic Floor Muscle"[All Fields] OR "Pelvic Floor
Training"[All Fields] OR “Pelvic muscle”[All fields]) AND ("Virtual reality”[All
fields] OR “gametherapy”[All Fields] OR “Virtual Reality exposure”[All Fields] OR
“videogame”[All Fields] OR “Virtual Reality Exposure Therapy”[All Fields] OR
“Virtual Reality Therapy”[All Fields] OR “Virtual Reality Immersion Therapy”[All
Fields] OR “Video Games”[All Fields])

("Urinary Incontinence" OR "Urinary Stress Incontinence" OR "Pelvic Floor" OR
"Pelvic Floor Muscle" OR "Pelvic Floor Training" OR “Pelvic muscle”) AND
("Virtual reality” OR “gametherapy” OR “Virtual Reality exposure” OR
“videogame” OR “Virtual Reality Exposure Therapy”)

“pelvic muscle” AND “Virtual reality”

“Urinary incontinence” AND “Virtual reality”

“Pelvic muscle” AND “videogame”

“Pelvic Floor Training” AND "Virtual reality”
tw:(“pelvic muscle” AND “Virtual reality”) AND (instance:"regional") AND
(db:("LILACS"))
tw:(“Urinary incontinence” AND “Virtual reality”) AND (instance:"regional")
AND (db:("LILACS"))
tw:(“Pelvic muscle” AND “videogame”) AND (instance:"regional") AND
(db:("LILACS"))
tw:(“Pelvic floor” AND “virtual reality”) AND (instance:"regional") AND
(db:("LILACS"))

(("Urinary Incontinence" OR "Urinary Stress Incontinence" OR "Pelvic Floor" OR
"Pelvic Floor Muscle" OR "Pelvic Floor Training") AND ("Virtual reality” OR
“gametherapy” OR “Virtual Reality exposure” OR “videogame” OR “Virtual
Reality Exposure Therapy”))

(‘'urinary incontinence'/exp OR 'urinary incontinence' OR 'urinary stress
incontinence'/exp OR 'urinary stress incontinence' OR 'pelvic floor'/exp OR
'pelvic floor' OR 'pelvic floor muscle'/exp OR 'pelvic floor muscle' OR 'pelvic
floor training'/exp OR 'pelvic floor training') AND ('virtual reality'/exp OR 'virtual
reality' OR 'gametherapy' OR 'virtual reality exposure' OR 'videogame'/exp OR
'videogame' OR 'virtual reality exposure therapy'/exp OR 'virtual reality
exposure therapy')

("Urinary Incontinence" OR "Urinary Stress Incontinence" OR "Pelvic Floor" OR
"Pelvic Floor Muscle" OR "Pelvic Floor Training") AND ("Virtual reality” OR
“gametherapy” OR “Virtual Reality exposure” OR “videogame” OR “Virtual
Reality Exposure Therapy”)

(Urinary Incontinence OR Urinary Stress Incontinence OR Pelvic Floor OR Pelvic
Floor Muscle OR Pelvic Floor Training) AND (Virtual reality OR gametherapy OR
Virtual Reality exposure OR videogame OR Virtual Reality Exposure Therapy)
("Urinary Incontinence" OR "Urinary Stress Incontinence" OR "Pelvic Floor" OR
"Pelvic Floor Muscle" OR "Pelvic Floor Training") AND ("Virtual reality")
("Urinary Incontinence" OR "Urinary Stress Incontinence" OR "Pelvic Floor" OR
"Pelvic Floor Muscle" OR "Pelvic Floor Training") AND ("Virtual reality")
("Urinary Incontinence" OR "Urinary Stress Incontinence" OR "Pelvic Floor" OR
"Pelvic Floor Muscle" OR "Pelvic Floor Training") AND ("Virtual reality")

Summary of findings

The findings of eligible studies were described according to questionnaire mean results to verify
urinary incontinence symptoms at pre- and post-intervention with game therapy in each group (control

and intervention).

The standardized mean difference for each group was calculated by subtracting post- and pre-
intervention means. Thus, negative standardized mean differences indicated that mean urinary symptoms
were lower post-intervention than pre-intervention.
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3. Results
Study selection

The first phase of study selection yielded 227 results distributed in eleven electronic databases,
including the grey literature. After removing duplicates, 106 results remained for title and abstract
analyses. Only eight studies were eligible for the full-text analysis after applying the eligibility criteria to the
titles and abstracts. The references of the eight potentially eligible studies were carefully assessed, but no
article was added. After reading the full text, three studies were selected for the qualitative analysis. Figure
1 reproduces the search, identification, inclusion, and exclusion of articles.

—
Coch Vi
PubMed l° ; e | Livivo | | LiLacs | | scELo Web of Scopus Embase Open Open OATD
m=22) ibrary (n=58) (n=5) n=2) Science (n=40) (n=48) Grey Thesis (n=2)
(n=14) (n=30) (n=0) {n=6)
£ Results found (n=219) Results found (n=8)
,‘i_;;
L=
a8 Duplicates removed
= —)[ Duplicates removed by EndNote (n=121) ] manually (n=0)
[ Results after removing duplicates (n=106) ]
%
Results excluded after reading the titles (n=105):
= Notrelated to the topic (n=97)
+ Congress abstract(n=1)
+ Literature reviews (n=2)
= Case reports (n=2)
+ Theses (n=3)
o [ Results obtained after removal by title readings (n=37)
=
g
3 Registros excluidos apés leitura dos resumos (n=28):
3 +  Not related to the topic (n=18)
% . N
+ Literature reviews (n=1)
+ Resumo de congress (n=5)
+ Clinical trial protocols (n=2)
- Editor comments (n=1)
[ Results after removal by abstract readings (n=9) ]
Studies identified in the reference list (n=0) Reference list (n=542) ]
—
[ Full articles assessed by the cligibility criteria (n=9) ]
E
;_a
5 Full texts excluded, with reasons (n=6):
* Incluin pacientes saudaveis (n=2)
*  Resultados duplicados (n=2)
+ Forado objetive (n=2)
b
-]
-
_: [ Studies included in the qualitative analysis (n=3)
£
|

Figure 1. Flowchart of search, identification, inclusion, and exclusion of studies, adapted from PRISMA.

Characteristics of eligible studies

The studies were published between 2014 and 2018 and performed in Canada and Brazil (Fraser et
al. 2014; Elliott et al. 2015; Bezerra 2018). Two studies had a quasi-experimental design (Fraser et al. 2014;
Elliott et al. 2015), and one was a randomized clinical trial (Bezerra 2018). The final sample included 80
women with urinary incontinence, and the average age of participants was between 52 and 65 years. The
game types were StepMania and the Wii Fit Plus™ (Fraser et al. 2014; Elliott et al. 2015; Bezerra 2018).
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Two studies performed game therapy associated with pelvic muscle training exercises (Fraser et al. 2014;
Elliott et al. 2015). Treatment lasted between eight and 12 months.

The eligible studies assessed game therapy effects on different urinary incontinence aspects:
impact on executive functions, dual-task walking, urinary incontinence symptoms, quality of life, treatment
satisfaction, and the amount of urinary loss (Fraser et al. 2014; Elliott et al. 2015; Bezerra 2018). Table 2
shows the characteristics of each eligible study.

Risk of individual study biases

All studies presented a low risk of bias or high methodological quality (Fraser et al. 2014; Elliott et
al. 2015; Bezerra 2018). Cross-sectional studies (Table 3) showed the only methodological limitation in the
lack of clarity regarding the identification and strategies to handle confounding factors (Fraser et al. 2014;
Elliott et al. 2015). The main methodological limitation of the randomized clinical trial (Table 4) was related
to blinding (Bezerra 2018).

Specific findings of eligible studies

Table 5 shows a summary of the main findings of eligible studies. All included articles performed
the one-hour pad test (Fraser et al. 2014; Elliott et al. 2015; Bezerra 2018). All authors found a significant
decrease in urinary loss after game therapy. One study did not verify differences in urinary loss reduction
by the one-hour pad test compared with game therapy and pelvic floor muscle training (Bezerra 2018).

Two eligible studies assessed the International Consultation on Incontinence Questionnaire - short
form (ICIQ-SF). The patients presented mean indices between 11.13 and 15.62 before treatment (Elliott et
al. 2015; Bezerra 2018). After treatment, response means varied between 5.00 and 8.12, indicating a
significant reduction. Moreover, one study found that game therapy and pelvic floor muscle training
effectively decreased response indices to the ICIQ-SF without differences (Bezerra 2018).

One study verified a significant improvement in neuropsychological indices and the dual-task after
treatment, while another observed better quality of life and treatment satisfaction (Fraser et al. 2014;
Elliott et al. 201;). Lastly, Bezerra (2018) also used manometry to assess the pressure produced by the
pelvic floor before and after treatment. That study found a significant improvement in pelvic floor muscle
pressure in groups treated with game therapy and pelvic floor strengthening without differences.

Figure 2 shows the calculation of the standardized mean difference between post- and pre-
intervention for each group. Bezerra (2018) showed that the standardized mean difference was
comparable between the control and intervention groups for the pad test and ICIQ-SF. In turn, Elliott et al.
(2015) did not include a control group, but the standardized mean difference of the intervention group was
comparable to the groups of Bezerra et al. (2018). Thus, the urinary symptom reduction between pre- and
post-treatment of game therapy was comparable to the traditional treatment.
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Table 2. Summary of the main characteristics of eligible studies.

Age
Author, .
. (meant* Game therapy AssociatedTreatment Control .
year, and Study design Sample (n) . . Outcomes  Data collection
SD) in type therapy duration  group
country
years
Feasibility,
intervention
effectiveness
MUI
Elliott et al Over 65 Freeware dance Pelvic sym(:)r':omLsJ and Modified pad
Y - N i
" Qe 02 BTN o s WA GoLond S
(Canada) P ) P training participant ’
satisfaction
with
treatment.
Executive
Over 65 . functions, Stroop task, trail
Fraser et al., . Freeware dance Pelvic .
Quasi- (70.4 + amount of making test, and
2014 . 24 game program floor 12 weeks N/A . o
(Canada) experimental 3.6) (StepMania) trainin urine loss, and modified pad
P 8 dual-task test.
walking.
Pad test,
Pelvic floor manometry,
muscle ICIQ- SF
Bezerra, . . . .
2018 Randomized 45 to 70 Pelvic  pressure and questionnaire,
(Brazil) clinical trial 32 (52) Wii Fit Plus N/A 8 weeks floor degree of PGI of
training urinary improvement,

incontinence. and pelvic floor
muscle strength
test.
N/A = not applicable; SD = standard deviation; MUI = mixed urinary incontinence; QoL = quality of life; UDI = urogenital distress inventory; I1Q

= incontinence impact questionnaire; ICIQ-SF = international consultation on incontinence questionnaire - short form; PGl = patient global
impression.

Table 3. Risk of bias assessed by the Joanna Briggs Institute Critical Appraisal tools for use in JBI systematic
reviews - checklist for analytical cross-sectional studies (Moola et al. 2020).

Author, year Q.1 Q.2 Q.3 Q.4 Q.5 Q.6 Q.7 Q.8 Percentage of yes/risk
Elliott et al., 2015 Vv v v Vv U U v v 75%/low risk
Fraser et al., 2014 Vv v \ v U U v v 75%/low risk

Q.1: Were the inclusion criteria in the sample clearly defined?; Q.2: Were the study subjects and the setting described in detail?; Q.3: Was
exposure measured validly and reliably?; Q.4: Were objective and standard criteria used for measuring the condition?; Q.5: Were confounding
factors identified?; Q.6: Were strategies to handle confounding factors stated?; Q.7: Were outcomes measured validly and reliably?; Q.8: Was
there an appropriate statistical analysis?; V = yes; U = Unclear.

Table 4. Risk of bias assessed by the Joanna Briggs Institute Critical Appraisal tools for use in JBI systematic
reviews - checklist for randomized clinical trials (Barker et al. 2023).

Author,year Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q.12 Q.13 Percentage of yes/risk
Bezerra, 2018 v Vv v -- - U v v v v v v Vv 75%/low risk

Q.1: Was true randomization used for assigning participants to treatment groups?; Q.2: Was allocation to treatment groups concealed?; Q.3:
Were treatment groups similar at the baseline?; Q.4: Were participants blind to treatment assignments?; Q.5: Were those delivering
treatment blind to treatment assignments?; Q.6: Were outcome assessors blind to treatment assignments?; Q.7: Were treatment groups
treated identically other than the intervention of interest?; Q.8: Was follow-up complete, and, if not, were follow-up differences among
groups adequately described and analyzed?; Q.9: Were participants analyzed in the groups to which they were randomized?; Q.10: Were
outcomes measured similarly for treatment groups?; Q.11: Were outcomes measured reliably?; Q.12: Was there an appropriate statistical
analysis?; Q.13: Was the trial design appropriate, and were any deviations from the standard RCT design (individual randomization, parallel
groups) considered in the conduct and analysis of the trial?; vV = yes; -- = No; U = Unclear.
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Table 5. Main findings of eligible studies.

One-hour pad test (g) ICIQ-SF

Author, year Main findings

Pre-treatment Post-treatment Pre-treatment Post-treatment

Most participants showed high
rates of weekly treatment
attendance (91%). The participants
presented a significant reduction in
one-hour pad test scores post-

Elliott et al., 2015 -- -- GT: 1113+ intervention and improved results
3.35 . . .
in the 72-hour urinary diary (mean
voiding, leakage, and protections
per day) in UDI-6, I1Q, and ICIQ-SF
scores. Most participants (91%)
were satisfied with the treatment.
Neuropsychological indices and
dual-task performance improved,
Fraser et al., and one-hour pad test scores
2014 N N N/A N/A significantly decreased post-
treatment.
GT: 15.62 & N SH esalts sttty
Bezerra, 2018 GT:2.32+1.18 GT:0.51+0.31 3.34 improved after tﬁerapeuti\é
’ CG:2.69+1.94 (CG:0.41+0.20 CG:12.00 + . L
3.98 intervention in both groups (GT and

GC).
ICIQ-SF = international consultation on incontinence questionnaire - short form; N/A = not applicable; GT = game therapy group; CG = control
group; UDI-6 = urogenital distress inventory; 1IQ = incontinence impact questionnaire.

Pad-test 1 hour

2 4
1 1 1

-2 0
1
-
-

-4
Il

-6
|

Corlltrol Interv:antion
Bezerra (2018)

Standardize mean difference (SMD)

ICIQ-UI SF

4
Il

2
1

-4
1

-6
1

T T T
Intervention Control Intervention
Elliott et al (2014) Bezerra (2018)

Standardize mean difference (SMD)
2 0
1 1
——

Figure 2. Standardized mean difference between post- and pre-intervention categorized by the applied
test and allocation group.

4. Discussion

This study is the first to assess game therapy effects on treating urinary incontinence patients.
Game therapy, as a resource of pelvic floor muscle training, benefited urinary incontinence patients,

Bioscience Journal | 2024 | vol. 40, e40017 | https://doi.org/10.14393/BJ-v40n0a2024-70925




NAGIB, A.B.L., et al.

reducing urinary symptoms and one-hour pad test scores and improving neuropsychological indices.
Moreover, the reduction of urinary symptoms was similar between game therapy and the conventional
treatment for the pelvic muscle, and it was not a determinant of treatment prognosis.

Pelvic floor muscle training adherence of urinary incontinence patients is among the more
challenging conditions for therapeutic success (Elliott et al. 2015). Game therapy based on virtual reality is
a compelling alternative, combining interaction and immersion and providing patients with different
exercise choices. The present systematic review showed that urinary incontinence patients had a high
treatment adherence rate (exercise performance) and fewer urinary symptoms. Therefore, we strongly
suggest this approach as an additional tool for treating urinary incontinence.

Game therapy has been used in several areas, such as Parkinson's disease rehabilitation, phobia
treatments, and the rehabilitation of patients who had a brain stroke (Dockx et al. 2016; Choi 2018).
However, few studies assess the impact on urinary incontinence patients (Fraser et al. 2014; Elliott et al.
2015; Bezerra 2018). The advantage of this approach is the possibility of increasing treatment adherence
by combining game movements and ensuring visual and auditory feedback (Merians et al. 2002). That is
particularly relevant for urinary incontinence patients because adherence to a regular exercise program is
directly responsible for failure (Alewijnse 2001).

The one-hour pad test quantifies urinary loss, classifying incontinence as mild, moderate, and
severe (Abrams et al. 2003). This method uses a tampon, and patients are asked to perform physical
efforts typical of their routine, allowing the analysis of daily activities (Abrams et al. 2003). All studies in
the present systematic review used the one-hour pad test to assess urinary loss before and after game
therapy (Fraser et al. 2014; Elliott et al. 2015; Bezerra 2018), possibly because of its easy application, low
cost, non-invasiveness, and clinical study applications (Abrams et al. 2003). Moreover, this test has higher
sensitivity and specificity than the urodynamic examination (Albuquerque et al. 2011).

However, only one study provided pad test results before and after game therapy, and they were
satisfactory because the experimental group showed lower test scores post-intervention (Bezerra 2018).
Although they did not present numerical results, Elliot et al. (2015) reported a significant one-hour pad test
score reduction post-intervention.

Similarly, Steenstrup et al. (2014) verified improvements in the posture of patients undergoing
game therapy, improving the automatic activation of pelvic floor muscles and potentially improving
continence (Steenstrup et al. 2014). One study showed that game therapy might replace the conventional
treatment for upper limb rehabilitation after a cerebral vascular accident (Choi 2014). That is particularly
relevant because these patients present severe motor impairments, further reinforcing the potential effect
of game therapy on rehabilitation programs.

The ICIQ-SF also assessed urinary symptoms. It is a short, simple questionnaire of easy application
in the clinical routine. Two studies in the present systematic review used the ICIQ-SF and showed fewer
urinary symptoms (Elliott et al. 2015; Bezerra 2018). The most relevant difference was in the experimental
group (game therapy), which might have occurred because of the coactivation of pelvic floor muscles
during game therapy. A recent study found an increase in the electrical activity of pelvic floor muscles after
game therapy and suggested that contracting the transverse abdominal muscle during the virtual game
favors the coactivation of pelvic floor muscles (Silva et al. 2016). Thus, game therapy may directly affect
urinary symptom reduction.

Adherence to a regular exercise program is among the main challenges of treating urinary
incontinence (Alewijnse et al. 2001), as treatment adherence is directly responsible for therapeutic failure,
and it is a determinant of rehabilitation effectiveness in the short and long terms (Chen et al. 1999; Kim et
al. 2011). Only one study in our systematic review reported participant adherence, and the results were
promising, with 92% during the regular exercise program combined with game therapy (Elliott et al. 2015).
Similarly, Meldrum et al. (2015) studied patients with unilateral peripheral buccal loss undergoing game
therapy, finding high exercise adherence (+ 77%) (Meldrum et al. 2015).

These positive results may be attributed to the easy application of game therapy, increasing the
likelihood of patient acceptance (Perez-Marcos et al. 2017). Corroborating these findings, a study verified
an increased contraction force of pelvic floor muscles associated with decreased urinary symptoms and
anterior wall prolapses, resulting in a higher quality of pelvic floor muscle functionality (Martinho et al.
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2016). Thus, the coordinated action of the pelvic floor and abdominal muscles should be the goal of
rehabilitation (Junginger et al. 2010). Moreover, game therapy provides auditory and visual biofeedback,
promoting patient learning, gradually changing muscle recruitment, and improving the coordination of
vital muscles for urinary continence (Hung et al. 2010; Silva 2015; Vilott et al. 2017).

Thus, the present systematic review suggests that game therapy is relevant for treating urinary
incontinence patients. Its strengths must be highlighted, as it is the first systematic review of the influence
of game therapy on urinary incontinence patients.

We used an extensive and careful search strategy to capture potentially eligible studies without
language, year, or publication status restrictions.

However, further studies are strongly suggested, especially those lasting more than 12 weeks, to
enable an accurate treatment adherence assessment until the findings construct scientific evidence. It is
worth noting that, after learning the effects of game therapy on healthy women, this assessment must be
performed in populations with symptoms Comparable results should be achieved by following the design
patterns of studies and necessary information during publication.

5. Conclusions

Game therapy has promising effects on urinary incontinence, such as reducing urinary symptoms
and one-hour pad test scores and improving neuropsychological indices. Further studies should be
performed with higher methodological rigor and protocol standardization for applying result-measuring
methods, allowing more consistent recommendations.
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