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RESUMO 

 

Introdução: A incontinência urinária (IU) é uma condição clínica que acomete 

milhares de pessoas no mundo, especialmente as mulheres. O seu tratamento 

é baseado no treinamento dos músculos do assoalho pélvico (TMAP), mas a 

adesão é uma barreira enfrentada pelos profissionais e pacientes. Baseado 

nisso, o uso da tecnologia pode contribuir para a adesão ao tratamento e 

melhorar a condição clínica. Entre as tecnologias disponíves, a gameterapia 

e o uso de terapia de lembrete por meio de aplicativos móveis (Apps) tem 

ganhado cada vez mais destaque na literatura científica. Objetivos: Avaliar os 

efeitos do uso de tecnologias (terapia de lembrete por meio de Apps e 

gameterapia) na redução dos sintomas urinários e no controle da IU em 

mulheres; verificar os efeitos da gameterapia nos parâmetros relacionados à 

função dos MAP. Metodologia: Foram realizadas duas revisões sistemáticas da 

literatura, desenvolvidas a partir das bases de dados (PubMed, Scopus, SciELO, 

LILACS, Web of Science, Embase, Cochrane, LIVIVO, OpenGrey, OpenThesis, 

OATD) Foram incluídos ensaios clínicos randomizados que avaliaram o 

controle da IU por App (na primeira revisão sistemática) e gameterapia (na 

segunda revisão sistemática), sem restrição de ano, idioma e status de 

publicação. O risco de viés dos estudos selecionados foi avaliado pela 

ferramenta “The Joanna Briggs Institute Critical Appraisal tools for use in JBI 

Systematic Reviews Checklist for Randomized Controlled Trials”. No segundo 

momento, foram realizados dois ensaios clínicos randomizados com mulheres 

com IU predominantemente de esforço, divididas no grupo experimental - 

gameterapia e grupo controle. O primeiro ensaio clínico avaliou a viabilidade 

de associar a gameterapia ao TMAP e o segundo ensaio clínico investigou os 

efeitos do TMAP associado à gameterapia sobre os sintomas urinários e função 

dos MAP. A gravidade da investigação da IU foi realizada por meio dos 

questionários ICIQ UI-SF e ICIQ-OAB. A função dos músculos do assoalho 

pélvico foi avaliada através do exame de palpação digital (esquema 
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PERFECT), eletromiografia de superfície (sEMG) e ultrassonografia translabial 4D 

(4D TLUS). Ambos os grupos foram monitorados por cinco semanas 

consecutivas. Foram utilizados os testes estatísticos Kolmogorov-Smirnov, 

pareado-t, não-pareado-t e Mann-Whitney, com nível de significância de 5%. 

Resultados: Os sintomas urinários diminuíram significativamente, concomitante 

ao aumento de força e resistência dos MAP, após 5 semanas, em ambos os 

grupos. Adicionalmente, verificou-se aumento da capacidade de realização 

de contrações rápidas e contrações mantidas dos MAPs no grupo 

gameterapia, com p≤0,05 entre os grupos. Quanto à revisão sistemática, 

apenas 3 estudos preencheram os critérios de elegibilidade para cada uma 

das revisões sistemáticas. Todos os estudos mostraram redução dos sintomas 

urinários, melhora na adesão e na qualidade de vida. Conclusões: O uso das 

tecnologias por meio da gameterapia e terapia de lembrete por App 

parecem ser estratégias promissoras no controle da IU. 

 

PALAVRAS-CHAVE: aplicativos móveis; gameterapia; músculos do assoalho 

pélvico; treinamento dos músculos do assoalho pélvico; incontinência urinária. 
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ABSTRACT 

 

Introduction: Urinary incontinence (UI) is a clinical condition that affects 

thousands of people worldwide, especially women. Its treatment is based on 

pelvic floor muscle training (PFMT), but adherence is a challenge faced by 

professionals and patients. Based on that, the use of technology may 

contribute to treatment adherence and improvement of the clinical condition. 

Among the technologies available, gametherapy and the use of reminder 

therapy with mobile applications (Apps) have increasingly stood out in the 

scientific literature. Objectives: To assess the effects of the use of technologies 

(reminder therapy with Apps and gametherapy) in the reduction of urinary 

symptoms and the control of UI in women; also to verify the effects of 

gametherapy on the parameters related to PFM function. Method: Two 

systematic reviews of the literature were performed and developed from the 

databases (PubMed, Scopus, SciELO, LILACS, Web of Science, Embase, 

Cochrane, LIVIVO, OpenGrey, OpenThesis, OATD). We included randomized 

clinical trials that assessed the control of UI using Apps (in the first systematic 

review) and gametherapy (in the second systematic review), without restriction 

of year, language, and publication status. The risk of bias of the studies selected 

was assessed with the "Joanna Briggs Institute Critical Appraisal Tools for use in 

JBI Systematic Reviews Checklist for Randomized Controlled Trials". In a second 

moment, two randomized clinical trials were performed with women with 

prevalent stress UI, divided into experimental group (gametherapy) and control 

group. The first clinical trial assessed the feasibility of associating gametherapy 

with PFMT and the second clinical trial investigated the effects of PFMT 

associated with gametherapy on urinary symptoms and PFM function. The 

severity of UI investigation was performed with the ICIQ UI-SF and ICIQ-OAB 

questionnaires. The function of pelvic floor muscles was assessed with the digital 

palpation examination (PERFECT scheme), surface electromyography (sEMG), 

and 4D translabial ultrasound (4D TLUS). Both groups were monitored for five 



 

 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

consecutive weeks. The Kolmogorov-Smirnov, paired t, non-paired t, and 

Mann-Whitney statistical tests were used at a 5% significance level. Results: The 

urinary symptoms decreased significantly along with the increase in PFM 

strength and resistance, after five weeks, in both groups. Additionally, we 

verified an increase in the ability to perform fast and sustained contractions of 

PFM in the gametherapy group, with a p≤0,05 between the groups. As for the 

systematic review, only three studies fulfilled the eligibility criteria for each of 

the systematic reviews. All studies showed a reduction of urinary symptoms and 

improvement in adherence and quality of life. Conclusions: The use of 

technologies using gametherapy and reminder therapy with Apps may 

represent promising strategies in the control of UI. 

 

KEYWORDS: mobile App; gametherapy; pelvic floor muscle; pelvic floor muscle 

training; urinary incontinence. 
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PREFÁCIO 

 

 

  

     Este estudo teve início a partir de abril de 2015, após aprovação 

do Comitê de Ética em Pesquisa da Universidade Estadual de Campinas – 

UNICAMP (CAAE: 41304914.9.0000.5404), porém a admissão no Doutorado no 

Programa de Pós-Graduação em Ciências da Cirurgia da Faculdade de 

Ciências Médicas da UNICAMP, sob a orientação da Profa. Dra. Simone 

Botelho Pereira e coorientação do Prof. Dr. Cássio Luís Zanettini Riccetto, 

ocorreu em março de 2016. Estruturada de acordo com as normas 

estabelecidas pelo programa, esta tese foi elaborada no modelo alternativo, 

sendo os resultados apresentados na forma de artigos. 

Neste período, além das atividades teórico-práticas relacionadas ao 

projeto do doutorado, foram desenvolvidas atividades acadêmico-científicas, 

as quais não estão descritas no corpo da tese e serão apresentadas 

brevemente. Entre essas, destacam-se a integração no Grupo de 

UroFisioterapia do Programa de Pós-Graduação em Ciências da Cirurgia – 

UNICAMP, através da qual  foi possível a participação e apresentação de 

trabalhos em eventos científicos nacionais e internacionais, atuação 

acadêmica como Docente e Coordenadora do Curso de Fisioterapia, 

Coordenadora do Curso de Medicina e Pró-reitora de Extensão e Assuntos 

Comunitários no Centro Universitário das Faculdades Associadas de Ensino – 

UNIFAE, em São João da Boa Vista-SP. 

A seguir estão apresentados algumas atividades desenvolvidas no 

decorrer deste estudo, com temática relacionada, que foram publicados 

e/ou apresentados em eventos científicos da área. 
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1. INTRODUÇÃO 

 

A continência urinária é um mecanismo dinâmico de interação 

anátomo-funcional que promove o aumento da pressão de fechamento 

uretral, tanto ao repouso quanto durante atividades que aumentem a pressão 

intra-abdominal, quando a pressão vesical excede a pressão uretral, 

impedindo que haja perda involuntária de urina. De acordo com Abrams e 

cols. (2017)3, os fatores necessários para que isso aconteça incluem esfíncter 

estriado saudável e funcional, mucosa uretral bem vascularizada, esfíncter 

interno da uretra funcional e suporte da parede vaginal intacto.  

Considerando os aspectos funcionais do mecanismo de continência 

urinária, Kari Bø e cols. (2018),16 sugerem que o esfíncter uretral seja o principal 

responsável por manter a continência urinária, auxiliado por interações entre 

o músculo levantador do ânus e a fáscia endopélvica, que ajudam a manter 

o fechamento uretral e fornecem suporte às vísceras pélvicas. As deficiências 

geralmente se tornam evidentes em decorrência de fatores que possam 

promover um desequilíbrio na interação dessas estruturas. 

Uma das condições clínicas que apresentam em sua fisiopatologia 

alguns desses desequilíbrios, a incontinência urinária (IU), é caracterizada pela 

perda involuntária de urina, e pode ser classificada em três subtipos principais 

(1) incontinência urinária de esforço (IUE); (2) incontinência urinária de 

urgência (IUU); e (3) incontinência urinária mista (IUM), conforme estabelecido 

pela International Urogynecological Association (IUGA)/ International 

Continence Society (ICS).3,52 Apesar de haver um amplo consenso acerca das 

definições e sintomas da IU e seus subtipos, as condições sobre a etiologia, 

prevalência e incidência da IU ainda não estão bem estabelecidas.3,16 

Estima-se que os distúrbios do assoalho pélvico aumentarão de 21,8 

milhões para 43,8 milhões em 2050, representando o dobro do que se era 

verificado em 2010122. Em virtude da grande demanda e considerando a 
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necessidade de conscientização dos profissionais14 e gestores de saúde 

acerca de como a IU pode afetar a qualidade de vida dos indivíduos, faz-se 

necessária a criação de estratégias de orientação básica que poderiam ser 

introduzidas em programas de atenção primária à saúde. 

De fato, a IU parece representar um importante fator de saúde 

pública, especialmente para a população feminina, uma vez que a idade, o 

peso, a paridade e a via de parto estão, inequivocamente, associados à IU. 

Além disso, para todos esses fatores, a associação com a IUE parece ser mais 

relevante do que com os demais subtipos de IU.16,52 Um estudo14 conduzido no 

Brasil envolvendo 622 mulheres, com idade média de 64 anos, relatou uma 

prevalência de IU de 52,3%. Com o aumento da expectativa de vida das 

mulheres brasileiras, é esperado que haja também um aumento na incidência 

de todos os tipos de IU.14,100 

Considerando o processo de investigação diagnóstica da função 

dos músculos do assoalho pélvico (MAP), são descritos palpação digital, 

eletromiografia, perineometria, e exames de imagem, como a ressonância 

magnética ou a ultrassonografia.16,76 Para a indicação e uso desses recursos 

diagnósticos, devem ser considerados sua capacidade de resposta, 

confiabilidade e validade. 

A palpação digital é um exame simples que permite a graduação 

da função muscular, como a capacidade de contrair e relaxar os MAP 

corretamente, possibilitando graduar a força, resistência, capacidade de 

realizar contrações repetidas, bem como a capacidade de realizar pré-

contração.16,70 A eletromiografia de superfície (sEMG), por sua vez, permite 

registrar os sinais bioelétricos gerados pelas fibras musculares, avaliando a 

função muscular durante a contração.107,77 A ultrassonografia translabial 

quadridimensional (4D TLUS), permite avaliar os MAP durante atividades 

funcionais, sendo considerado uma ferramenta minimamente invasiva e 

confiável.77,33 
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Diante desse problema, que influencia a qualidade de vida de 

mulheres no mundo todo, as diretrizes da IUGA/ICS recomendam o 

treinamento dos músculos do assoalho pélvico (TMAP), supervisionado por 

fisioterapeuta, como tratamento conservador de primeira linha para a IUE 

(nível de evidência A).16,12 

Essa indicação é baseada na existência da coativação dos 

músculos do assoalho pélvico e do abdome, especialmente o transverso do 

abdome.36,62 Estudos104,32,10 mostram que a uretra é comprimida após uma 

semana de treinamento de pré-contração em virtude da contração eficaz 

dos MAP antes e durante o esforço, tendo como consequência menor perda 

urinária. O protocolo do treinamento de pré-contração inclui a instrução dos 

pacientes para contrair os MAP repetidamente, de modo a inibir a contração 

do músculo detrusor, levando à redução da sensação de urgência para 

urinar.32,10 

Assim, o principal objetivo do TMAP é melhorar o controle e 

coordenação dos MAP, promovendo melhora do suporte dos órgãos pélvicos 

e, consequentemente, do terço médio da uretra - região responsável pelo 

mecanismo de continência, associado ao melhor recrutamento das fibras 

rápidas durante atividades que aumentam a pressão intra-abdominal. 

Portanto, o treinamento dos MAP é uma modalidade terapêutica importante, 

sendo fundamental que o profissional treine as contrações abdominais e dos 

MAP com a paciente para que, durante as atividades funcionais, esses 

músculos atuem de forma coordenada.36,84 

Apesar da grande importância dos TMAP na reabilitação de 

pacientes com IUE, a adesão ao tratamento é um dos principais desafios 

enfrentado, uma vez que o paciente precisa se comprometer em realizar os 

exercícios do planejamento terapêutico.9,40 A adesão consiste no 

comportamento da paciente que desempenha as instruções fornecidas pelo 

profissional.66 Trata-se de uma etapa de fundamental importância, tendo em 

vista que o efeito terapêutico é dependente da adesão ao regime de 
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exercícios propostos por um fisioterapeuta habilitado, especialmente a longo 

prazo.118 

A adesão está relacionada com a motivação do paciente para 

realizar o TMAP, abordagem individualizada e informações precisas a respeito 

dos exercícios.79 Assim, o TMAP deve considerar fatores relevantes da 

avaliação inicial, bem como o tempo e a frequência das sessões, de forma 

individualizada e adaptada, de acordo com as modalidades de tratamento 

mais adequadas para cada paciente. Desse modo, acredita-se que a 

frequência de contatos com o profissional, aliado ao feedback, promove 

maior adesão e motivação ao tratamento.112,44 

Buscando preencher a lacuna existente da baixa adesão das 

pacientes ao TMAP, os ambientes virtuais começaram a ser explorados como 

forma de reabilitação, associada aos tratamentos convencionais. Uma dessas 

alternativas inclui a gameterapia, que é uma modalidade terapêutica 

baseada na interatividade da paciente por meio de um sistema 

computacional em três dimensões que ocorre em tempo real e permite um 

feedback sensorial, seja ele, visual, auditivo ou tátil.107,9,48,43 Assim, a 

gameterapia é uma estratégia promissora111, podendo ser aplicada em 

mulheres de diferentes idades,43 permitindo a combinação de movimentos de 

dança e equilíbrio20 e promovendo a reabilitação por meio da reeducação 

do assoalho pélvico.78 

Os exercícios realizados durante a gameterapia mimetizam 

movimentos pélvicos funcionais, com coordenação adequada entre os 

músculos do assoalho pélvico e abdome, estimulando a incorporação do 

recrutamento muscular em atividades de vida diária. A coordenação 

adequada desempenha papel fundamental nesse processo, uma vez que os 

MAP são contraídos prioritariamente em relação aos músculos sinergistas.107 

Com isso, é possível sugerir que a gameterapia contribui para o 

controle da IU melhorando a coativação dos MAP em resposta à contração 

do transverso abdominal e do oblíquo interno.107 Além disso, a gameterapia 
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pode ser uma aliada para adesão ao tratamento, uma vez que a paciente 

pode interagir e acompanhar a sua evolução em tempo real (biofeedback), 

motivando-a a desempenhar as atividades propostas no planejamento 

terapêutico.48 Entretanto, é preciso que novos estudos sejam realizados a fim 

de confirmar o efeito desta modalidade de tratamento sobre a resposta 

clínica e funcional dos MAP, utilizando-se de métodos de avaliação que 

permitam a análise quantitativa e qualitativa dos ganhos clínicos da sua 

aplicação. 

Paralelamente, outras tecnologias com o foco de aumentar a 

adesão ao tratamento têm ganhado destaque para o gerenciamento de 

problemas de saúde. A terapia de lembrete é uma das estratégias 

promissoras, consistindo no lembrete diário, via aplicativo, para realizar os 

exercícios do TMAP. Isso é particularmente importante, tendo em vista o 

cenário atual do uso de smartphones.20,6,45 A Organização Mundial da Saúde 

(OMS) estima que mais de 5,9 bilhões de pessoas terão acesso aos 

smartphones até 2025.111 Normalmente as instruções são passadas aos 

pacientes durante a consulta, mas a falta de um lembrete profissional diário 

para o paciente realizar o treinamento fora do consultório pode levar a uma 

redução na adesão ao tratamento.44 Baseado nisso, o uso de aplicativos 

pode ser uma ferramenta importante de comunicação entre pacientes e 

profissionais, além de fornecer as instruções necessárias sobre a execução dos 

exercícios. 20,6,45 
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2. OBJETIVOS 

 

2.1 Objetivo geral 

 

Avaliar os efeitos do uso de tecnologias (terapia de lembrete por meio 

de Apps e gameterapia) na redução dos sintomas urinários e no controle da 

IU em mulheres; verificar os efeitos da gameterapia nos parâmetros 

relacionados à função dos MAP. 

 

2.2 Objetivos específicos 

 

- Investigar o impacto do uso do App no controle da IU por meio de 

TMAP, quando comparado ao tratamento postal (por e-mail ou 

correspondência); 

- Investigar a influência da gameterapia no tratamento de pacientes 

com IU; 

- Investigar a viabilidade do TMAP por meio da gameterapia sobre os 

sintomas da IU e função dos MAP em mulheres climatéricas com IUE ou 

IUM; 

- Investigar o efeito do TMAP associado a gameterapia sobre a redução 

dos sintomas urinários e dos parâmetros relacionados à função dos 

MAP em mulheres com IUE. 
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3. METODOLOGIA 

 

3.1 Organização da Tese 

 

Esta tese foi estruturada no formato alternativo, tendo sido 

organizada com uma compilação dos manuscritos desenvolvidos no decorrer 

da evolução da pesquisa principal, e que, de alguma forma, delimitaram-se 

em uma linha de raciocínio clínico, em que cada um dos artigos contribui de 

forma significativa para responder aos objetivos e hipóteses do estudo inicial. 

Entretanto, foram desenvolvidos quatro artigos científicos, sendo 

dois deles no formato de revisão sistemática, com o intuito de nos conduzirem 

para reflexões acerca das populações estudadas e resultados prévios 

existentes utilizando-se da tecnologia (aplicativos móveis e gameterapia) 

como recurso para o TMAP, e outros dois artigos realizados em formato de 

ensaio clínico aleatorizado controlado, com objetivos de investigação clínica 

dos efeitos da gameterapia associada ao treinamento dos músculos do 

assoalho pélvico de mulheres com incontinência urinária com predominância 

de esforço. 

Nossos questionamentos científicos se desdobraram em manuscritos 

que, por sua vez, foram estruturados com seus próprios objetivos, estruturação 

metodológica, levantamento bibliográfico relacionado à problematização 

do tema, os quais fundamentaram aspectos específicos da introdução, 

discussão e considerações finais de cada um desses artigos. 

 

3.2 Estruturação Metodológica dos Artigos  

 

3.2.1 Artigo 1 

  

Revisão sistemática conduzida em junho de 2019, seguindo as 

recomendações da declaração PRISMA72 e as diretrizes da Cochrane,26 com 
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registro realizado no banco de dados PROSPERO sob o número CRD 

42020145709. Desenvolvida com o objetivo principal de avaliar o impacto do 

uso do aplicativo móvel (App) no controle da IU por meio de TMAP, quando 

comparado ao tratamento postal (por e-mail ou correspondência), e pela 

pergunta norteadora, com base na estratégia PICO: “Mulheres com 

Incontinência Urinária (Population) usando um aplicativo móvel (Intervention) 

tem melhores resultados com o controle da Incontinência Urinária (Outcome) 

quando comparadas com mulheres usando um método de tratamento por e-

mail ou correio (Comparative)?”. Foram incluídos ensaios clínicos 

aleatorizados que avaliaram o controle da IU pelo uso de Apps, sem restrição 

de ano, idioma e status de publicação (In Press). Os bancos de dados 

primários usados para as buscas dos estudos que respondessem à pergunta 

norteadora fofam: Embase, Literatura Latino-Americana e do Caribe em 

Ciências da Saúde (LILACS), PubMed (incluindo MedLine), SciELO, e Web of 

Science. Para as buscas da “literatura cinzenta” foram utilizados ainda bancos 

de dados como OpenThesis, OpenGrey e OATD. Os descritores foram 

pesquisados utilizando MeSH (Medical Subject Headings), DeCS (Health 

Sciences Descriptors), and Emtree (Embase Subject Headings), combinados 

aos operadores booleanos "AND" e "OR", com o intuito de aprimorar as 

estratégias da pesquisa. Os registros foram exportados para o software 

EndNote™ Basic/Online, sendo removidas as duplicatas. O estudo foi dividido 

em três estágios, sendo (1) dois revisores realizam a análise metódica dos 

títulos, após calibração do nível de concordância; (2) dois revisores realizam a 

leitura dos resumos, independentemente; e (3) dois revisores realizam a leitura 

dos textos completos, também de forma independente. Sempre que há a 

necessidade, um terceiro revisor é consultado para a decisão final. O risco de 

viés dos estudos selecionados foi avaliado pela ferramenta “The Joanna Briggs 

Institute Critical Appraisal tools for use in JBI Systematic Reviews - Checklist for 

Quasi-Experimental Studies” e “The Joanna Briggs Institute Critical Appraisal 
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tools for use in JBI Systematic Reviews – Checklist for Randomized Controlled 

Trials”. 

 

3.2.2 Artigo 2 

 

Revisão sistemática com pesquisa bibliográfica foi feita em março 

de 2020, seguindo as recomendações da declaração PRISMA72 e as diretrizes 

da Cochrane,26  com registro realizado no banco de dados PROSPERO sob o 

número CRD 42020175766. Desenvolvida com o objetivo principal de realizar 

uma investigação na literatura científica acerca da influência (benefícios) da 

gameterapia no tratamento de pacientes com IU, e pela pergunta 

norteadora, com base na estratégia PICO: “Quais os benefícios da 

gameterapia (Intervention) no tratamento (Outcome) de mulheres com 

incontinência urinária (Population)?”. Foram incluídos estudos clínicos 

prospectivos (ensaios clínicos randomizados e estudos quase-experimentais) 

que observaram os benefícios da gameterapia para o tratamento da IU em 

mulheres, sem restrição de idioma, ano e status de publicação. Foram usados 

como bancos de dados primários usados para as buscas dos estudos que 

respondessem à pergunta norteadora: Embase, Literatura Latino-Americana e 

do Caribe em Ciências da Saúde (LILACS), PubMed (incluindo MedLine), 

SciELO, e Web of Science. Para as buscas da “literatura cinzenta” foram 

utilizados ainda bancos de dados como OpenThesis, OpenGrey e OATD. Os 

descritores foram pesquisados utilizando MeSH (Medical Subject Headings), 

DeCS (Health Sciences Descriptors), and Emtree (Embase Subject Headings), 

combinados aos operadores booleanos "AND" e "OR", com o intuito de 

aprimorar as estratégias da pesquisa. Os registros foram exportados para o 

software EndNote™ Basic/Online, sendo removidas as duplicatas. O estudo foi 

dividido em três estágios, sendo (1) dois revisores realizam a análise metódica 

dos títulos, após calibração do nível de concordância; (2) dois revisores 

realizam a leitura dos resumos, independentemente; e (3) dois revisores 
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realizam a leitura dos textos completos, também de forma independente. 

Sempre que há a necessidade, um terceiro revisor é consultado para a 

decisão final. O risco de viés dos estudos selecionados foi avaliado pela 

ferramenta “The Joanna Briggs Institute Critical Appraisal tools for use in JBI 

Systematic Reviews - Checklist for Quasi-Experimental Studies” e “The Joanna 

Briggs Institute Critical Appraisal tools for use in JBI Systematic Reviews – 

Checklist for Randomized Controlled Trials”. 

 

3.2.3 Artigo 3 

 

Desenvolvido com o objetivo principal de investigar a viabilidade do 

TMAP por meio da gameterapia sobre os sintomas da IU e função dos MAP em 

mulheres climatéricas com IUE ou IUM. Para esses fins, utilizamos um ensaio 

clínico aleatorizado controlado como estratégia de investigação. Este estudo 

foi aprovado pelo Comitê de Ética em Pesquisa da UNICAMP (CAAE: 

41304914900005404) (ANEXO 1) e pela Comissão de Pesquisa do DTG/CAISM 

(Protocolo no 054/2014) (ANEXO 2), e registrado no “ensaiosclinicos.gov.br” 

(U1111-1205-9058), conforme as recomendações do CONSORT.105 O estudo foi 

conduzido pelo Grupo UroFisioterapia do Programa de Pós-Graduação em 

Ciências da Cirurgia e realizado no Serviço de Fisioterapia do CAISM - Hospital 

da Mulher Prof. Dr. José Aristodemo Pinotti (UNICAMP), Campinas/SP, onde 

foram recrutadas 50 mulheres com IU. As mulheres recrutadas foram avaliadas, 

por meio da Ficha de Avaliação (ANEXO 3), obedecendo aos critérios de 

inclusão e exclusão estabelecidos previamente, por meio dos questionários 

validados ICIQ UI-SF (International Consultation on Incontinence Questionnaire 

Urinary Incontinence - Short Form)115 e ICIQ-OAB (International Consultation on 

Incontinence Questionnaire Urinary Incontinence Overactive Bladder),92 para 

classificação de sintomas urinários e palpação digital (esquema PERFECT),70 

para avaliação da função dos MAP. Aquelas que preenchiam aos critérios de 

elegibilidade foram convidadas a participar do estudo, assinaram o Termo de 
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Consentimento Livre e Esclarecido (TCLE) aprovado pelo Comitê de Ética em 

Pesquisa da UNICAMP (ANEXO 4). Foram incluídas 40 mulheres com IUE/IUM 

que foram aleatoriamente alocadas em G_Controle (n=20) e G_Game (n=20). 

O G_Controle recebeu TMAP não supervisionado por meio de orientações e o 

G_Game recebeu o mesmo TMAP não supervisionado e, adicionalmente, 

participou de um programa de TMAP supervisionado por meio de 

gameterapia.  

 

3.2.4 Artigo 4 

 

Desenvolvido com o objetivo principal de investigar o efeito do 

TMAP associado a gameterapia sobre a redução dos sintomas urinários em 

mulheres com IUE, e sobre parâmetros relacionados à função dos MAP. Para 

esses fins, utilizamos um ensaio clínico aleatorizado controlado como 

estratégia de investigação. Este estudo foi aprovado pelo Comitê de Ética em 

Pesquisa da UNICAMP (CAAE: 41304914900005404) (ANEXO 1) e pela Comissão 

de Pesquisa do DTG/CAISM (Protocolo no 054/2014) (ANEXO 2), e registrado no 

“ensaiosclinicos.gov.br” (U1111-1205-9058), conforme as recomendações do 

CONSORT105.  O ensaio clínico aleatorizado controlado, foi conduzido entre 

agosto de 2015 e maio de 2018,  pelo Grupo UroFisioterapia do Programa de 

Pós-Graduação em Ciências da Cirurgia, realizado no Serviço de Fisioterapia 

do CAISM - Hospital da Mulher Prof. Dr. José Aristodemo Pinotti (UNICAMP), 

Campinas/SP. Duzentas e dez mulheres foram previamente recrutadas para a 

realização de um estudo transversal conduzido por Martinho et al. (2020),77 e 

aquelas elegíveis para esse estudo (n=100) foram aleatoriamente alocadas 

em G_Controle (n=8) e G_Game (n=10). Todas as mulheres recrutadas foram 

avaliadas, por meio da Ficha de Avaliação (ANEXO 3), por meio dos 

questionários validados ICIQ UI-SF115 e ICIQ-OAB,92 para classificação de 

sintomas urinários e por meio da palpação digital (esquema PERFECT),70 sEMG 

e 4D TLUS,77 para avaliação da função dos MAP. Aquelas que preenchiam aos 
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critérios de elegibilidade foram convidadas a participar do estudo, assinaram 

o Termo de Consentimento Livre e Esclarecido (TCLE) aprovado pelo Comitê 

de Ética em Pesquisa da UNICAMP (ANEXO 4). O G_Controle recebeu TMAP 

não supervisionado por meio de cartilha e o G_Game recebeu o mesmo TMAP 

não supervisionado e, adicionalmente, participou de um programa de TMAP 

supervisionado por meio de gameterapia. 
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4. RESULTADOS 

 

A apresentação dos resultados será realizada no formato alternativo 

com quatro artigos científicos, um para cada estudo e objetivo específico 

previamente definidos: 

 

ARTIGO 1 

(Systematic Review): Nagib ABL, Riccetto C, Martinho NM, Camargos Pennisi 

PR, Blumenberg C, Paranhos LR, Botelho S.  Use of mobile Apps for controlling 

of the urinary incontinence: A systematic review. Neurourology and 

Urodynamics.  2020; 1– 13. https://doi.org/10.1002/nau.24335 (Authorization 

from publisher provided: Anexo 5). 

 

ARTIGO 2 

(Systematic Review): Nagib ABL, Riccetto C, Martinho NM, Blumenberg C, 

Paranhos LR, Botelho S.  Influence of gametherapy on patients with urinary 

incontinence: a systematic review. (Submitted) 

 

ARTIGO 3 

(Original Clinical Article): Nagib ABL, Riccetto C, Martinho NM, Marques A, Silva 

VR, Botelho S. Can supervised pelvic floor muscle training through 

gametherapy relieve urinary incontinence symptoms in climacteric women? A 

feasibility study. Rev. Bras. Ginecol. Obstet. (Submitted) 

 

ARTIGO 4 

(Original Clinical Article): Nagib ABL, Riccetto C, Martinho NM, Juliato CRT, 

Amorim C, Botelho S. Supervised Pelvic Floor Muscle Training Gametherapy vs. 

Unsupervised Pelvic Floor Muscle Training in women with stress urinary 

incontinence: a randomized controlled study. (Submitted) 

 

https://doi.org/10.1002/nau.24335
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ARTIGO 1 
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FIGURA 1 (ARTIGO 1): FIGURE 1 – FLOWCHART OF SEARCH, IDENTIFICATION, 

INCLUSION, AND EXCLUSION PROCESSES OF THE STUDIES, ADAPTED FROM 

PRISMA 
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TABELA 1 (ARTIGO 1): TABLE 1 - SUMMARY OF THE MAIN FEATURES AND RESULTS 

OF THE ELIGIBLE STUDIES 
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TABELA 2 (ARTIGO 1): TABLE 2 - SUMMARY OF THE ASSESSMENT RESULTS OF THE 

REDUCTION OF SYMPTOMS BASED ON THE ICIQ UI-SF, ICIQ-VS13, AND QUID13 
 
 

TABELA 3 (ARTIGO 1): TABLE 3 - SUMMARY OF THE ASSESSMENT RESULTS OF THE 

QUALITY OF LIFE SPECIFIC TO THE CONDITION, BASED ON THE ICIQ- LUTSQOL 

AND ICIQ-VS-QOL 
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TABELA 4 (ARTIGO 1): TABLE 4 - STANDARDIZED MEAN DIFFERENCE IN THE ICIQ 

UI-SF AND ICIQ-LUTSQOL SCORES, COMPARING THE INITIAL VALUES WITH THE 

SCORES OF THE POST-INTERVENTION PERIOD 
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ABSTRACT 

 

Objective: To perform a systematic review of the literature on the influence 

(benefits) of gametherapy on patients with urinary incontinence (UI). Material 

and Methods: Eleven databases (PubMed, Scopus, SciELO, LILACS, Web of 

Science, Embase, Cochrane, LIVIVO, OpenGrey, OpenThesis, OATD) were 

used as research sources. The protocol was registered in PROSPERO (CRD 

42020175766). We included clinical study that observed the benefits of 

gametherapy for the treatment of UI in women, without the restriction of 

language, year, and publication status. The risk of bias of the studies selected 

was assessed with the "Joanna Briggs Institute Critical Appraisal tools for use in 

JBI Systematic Reviews. Results: Only three studies fulfilled the eligibility criteria. 

The methodological quality of the studies presented a "low" risk of bias. The final 

sample included 80 patients. All studies presented a reduction in the one-hour 

pad test scores. Two studies presented a reduction in the ICIQ-SF scores. Only 

one study reported treatment adherence (92%) and one study showed 

improvement in the neuropsychological indexes. The reduction of urinary 

symptoms comparing the pre- and post-intervention periods was similar 

between the groups that associated gametherapy with the treatment and the 

group that used only conventional pelvic floor muscle training (PFMT). 

Conclusion: As a resource of PFMT, gametherapy seems to benefit UI, including 

the reduction of urinary symptoms, reduction in the one-hour pad test scores, 

and improvement in neuropsychological indexes. Moreover, statistically, the 

reduction of urinary symptoms was similar for gametherapy and conventional 

PFMT. 

 

Keywords: virtual reality, pelvic floor, pelvic floor muscle training, urinary 

incontinence, gametherapy, rehabilitation. 

 

 



 

57 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

1. INTRODUCTION 

 

 The pelvic floor muscles (PFM) work by supporting the pelvic 

structures to allow the coordination between contraction and relaxation.1 

Moreover, the PFMs are essential to ensure continence through their reflexive 

contraction associated simultaneously with the closing of the vagina and 

urethral and anal sphincters.2 However, the deterioration of these structures 

may lead to pelvic floor disorders such as urinary incontinence (UI).3 Some 

factors seem to affect the development of pelvic floor disorders, including age, 

pregnancy, number of deliveries, menopause, among others.4 

Urinary incontinence is a clinical condition in which the carrier loses 

control of the bladder, resulting in unintentional urination.5 It is more frequent in 

women, especially middle-aged ones. Despite relatively common, UI is still 

underreported in most cases5 because it is considered an embarrassing and 

stigmatizing condition, leading patients not to report it to professionals out of 

shame6. Moreover, UI may affect significantly the quality of life of individuals.5,6 

Studies7,8,9 show that women with UI present high rates of diagnosis of anxiety, 

depression, and social isolation, which may worsen the symptomatological 

condition of UI besides all the aggravations inherent to such conditions. 

There are several types of treatment for UI, including medications, 

surgical interventions, lifestyle changes, and muscle strengthening, and this will 

be determined by the type of prevalent UI.5 Pelvic floor muscle training (PFMT) 

is one of the therapies mostly accepted today for the treatment of UI.10 The 

adherence to a regular exercise program is essential to reach the treatment 

goals.11 However, this is considered a challenge because of the difficulty in 

keeping patients motivated.12 Thinking of increasing treatment adherence, 

studies12,13 have shown it is possible to combine exercises with playful and 

didactic activities, allowing the improvement of the condition pleasantly. 

Based on that, gametherapy (virtual reality) has stood out in the current 

scenario, allowing an interactive and beneficial experience.12 
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Gametherapy is a treatment modality that uses virtual reality as a 

way to perform the pelvic floor exercises.14 In summary, the basic protocol 

includes exercises focused on the abdominopelvic cavity combined with a 

console and some games. Therefore, the patient plays seated on a device, 

such as the Wii Balance Board™, combining anteversion, retroversion, lateral 

inclination, and circumference exercises.15 The main objective of this 

therapeutic approach, as in the conventional PFMT, is to allow the re-

education of the abdominopelvic cavity.15 However, gametherapy allows 

patient interaction in the game environment, which may work as a strategy to 

increase adherence and promote motivation to perform the exercises.15 

Therefore, considering the need for developing therapies that value 

patient participation and promote treatment adherence, the present study 

aimed to perform a systematic review of the literature on the influence 

(benefits) of gametherapy on the treatment of patients with UI. 

  

2. MATERIAL AND METHODS 

 

2.1 Protocol and registration 

This systematic review was performed according to the list of PRISMA 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 

recommendations16 and the Cochrane guidelines.17 The systematic review 

protocol was registered in the PROSPERO database under number CRD 

42020175766. 

 

2.2 Eligibility criteria and study design 

It is a systematic review that aimed to answer the following guiding 

question: "What are the benefits of gametherapy (Intervention) in the 

treatment (Outcome) of women with urinary incontinence (Population)?". 
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We included clinical study that observed the benefits of 

gametherapy for the treatment of urinary incontinence in women, without the 

restriction of language, year, and publication status (Ahead of print). 

The following were excluded: 1) Studies outside the objective; 2) 

Review articles, letters to the editor/editorials, personal opinions, books/book 

chapters, textbooks, reports, conference abstracts, and patents; 3) Case 

reports; 4) Studies including healthy patients. 

 

2.3 Sources of information and search 

The primary study sources used were the Embase, LILACS, 

PubMed/MedLine, SciELO, Scopus, Web of Science, LIVIVO, and Cochrane 

Library. The OpenThesis, OpenGrey, and OATD were used to partially capture 

the "gray literature". Additionally, a manual search was performed in the 

references of the eligible studies. All steps were performed to minimize a study 

selection bias.  

The MeSH (Medical Subject Headings), DeCS (Health Sciences 

Descriptors), and Emtree (Embase Subject Headings) resources were used to 

select the search descriptors. The Boolean operators "AND" and "OR" were used 

to enhance the research strategy through several combinations according to 

each database. Appendix 1 shows the final search paths used for each 

database. The bibliographic research was performed in March 2020. The results 

obtained were exported to the EndNote Web™ software (Thomson Reuters, 

Toronto, Canada), in which duplicates were removed automatically.  

 

2.4 Study selection 

Before starting the selection of studies, a calibration exercise was 

performed, in which the reviewers discussed the eligibility criteria and applied 

them to a sample of 20% of the studies retrieved to determine the inter-

examiner agreement. After achieving a proper level of agreement (Kappa ≥ 

0.81) in the first selection phase, two eligibility reviewers (ABLN and NMM) 
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performed a methodical analysis of the titles of the studies, 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 NMM) read the abstracts independently for the initial application of the 

exclusion criteria aforementioned. The results in which titles met the objectives 

of the study but did not have abstracts available were fully analyzed in phase 

three. 

In the third phase, the preliminary eligible studies had their full texts 

obtained and evaluated to verify whether they fulfilled the eligibility criteria. 

When both reviewers disagreed, a third one (LRP) was consulted to make a 

final decision. The studies rejected in this phase were registered separately, 

explaining the reasons for exclusion. 

 

2.5 Process of data collection and extraction 

The following information was extracted from the eligible studies: 

identification of the study (author, year, country, type of study), sample 

characteristics (number of patients in each study, average age), treatment 

characteristics (type of game used, associated treatments, treatment 

duration, objectives assessed, and methods of result measurement), and main 

results. In case of incomplete or insufficient information, the corresponding 

author was contacted via e-mail. 

To ensure the consistency between reviewers, training was 

performed with both reviewers, in which information was extracted jointly from 

an eligible study. The disagreements between reviewers were solved with 

discussions and a consensus. When this was not possible, a third reviewer (LRP) 

was consulted to make a final decision. 
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2.6 Risk of individual bias of the studies 

The risk of bias and the individual quality of the studies selected were 

assessed with the "Joanna Briggs Institute Critical Appraisal tools for use in JBI 

Systematic Reviews - Checklist for Analytical Cross-Sectional studies"18 and the 

"Joanna Briggs Institute Critical Appraisal tools for use in JBI Systematic Reviews 

- Checklist for Randomized Controlled Trials".19 Two authors (ABLN and NMM) 

assessed independently each domain regarding their potential risk of bias, as 

recommended by the PRISMA statement.16 Any disagreement between the 

reviewers was solved through discussions on the topics assessed and when both 

reviewers disagreed, a third one was consulted to make a final decision. The 

risk of bias was ranked as High when the study reached up to 49% of "yes" score, 

Moderate when the study reached from 50% to 69% of "yes" score, and Low 

when the study reached over 70% of "yes" score.  

 

2.7 Summary of results 

The results of the eligible studies were described from the means of 

the questionnaires used to assess the symptoms of urinary incontinence in the 

pre- and post-intervention periods with gametherapy in each of the groups: 

control and intervention. 

The standardized mean difference (SMD) for each of the groups was 

calculated from the subtraction of the means of post- and pre-intervention 

periods. Thus, negative SMD values indicate that the mean of urinary symptoms 

was lower at the post-intervention than the one estimated at pre-intervention. 

 

3. RESULTS 

 

3.1 Study selection 

During the first phase of study selection, 227 results were found 

distributed in eleven electronic databases, including the "gray literature". After 

removing the duplicates, 106 results remained for the analysis of titles and 
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abstracts. After applying the eligibility criteria on the reading of titles and 

abstracts, only eight results were eligible for the full-text analysis. The references 

of the eight potentially eligible studies were carefully assessed but no result was 

added. After reading the full texts, three studies were selected for the 

qualitative analysis. Figure 1 reproduces the process of search, identification, 

inclusion, and exclusion of articles. Appendix 2 shows the studies eliminated 

and the reasons for exclusion. 

 
Figura 2 (Artigo 2): Figure 1 – Flowchart of the search, identification, inclusion 

and exclusion process of the papers, adapted from PRISMA. 
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3.2 Characteristics of eligible studies 

The studies were published between 2014 and 2018 and they were 

performed in Canada12,13 and Brazil.20 Two studies had a quasi-experimental 

design12,13 and one study was a randomized clinical trial.20 The final sample 

included 80 women with UI and the average age of the participants involved 

varied between 52 and 65 years. The types of games used in the study were 

the StepMania12,13 and the Wii Fit PlusTM.20 Two studies12,13 performed 

gametherapy associated with pelvic muscle training exercises. The time of 

treatment varied between 8 and 12 months. 

The eligible studies12,13,20 assessed the effects of gametherapy in 

different aspects of UI, as follows: impact on executive functions, dual-task 

walking, symptoms of urinary incontinence, quality of life, treatment 

satisfaction, and the degree of urinary loss. Table 1 shows the characteristics of 

each eligible study. 

 

Tabela 5 (Artigo 2): Table 1 – Summary of the main characteristics of the eligible 

studies. 
Author, 

year, and 

country 

Type of study 
Sample 

(n) 

Age 

(mean ± 

SD) in 

years 

Type of game 

therapy 

Associated 

therapy 

Treatment 

duration 

Control 

group 

Outcomes 

measured 
Data collection 

Fraser et 

al., 201413 

(Canada) 

Quasi-

experimental 
24 

Over 65 

(70.4 ± 

3.6) 

Freeware 

dance game 

program 

(StepMania) 

Pelvic Floor 

Training 
12 weeks N/A 

Executive 

functions, 

amount of urine 

leaked, and 

dual-task 

walking. 

Stroop task, Trail 

making test, 

modified pad test. 

Elliott et al., 

201512 

(Canada) 

Quasi-

experimental 
24 

Over 65 

(70.5 ± 

3.6) 

Freeware 

dance game 

program 

(StepMania) 

Pelvic Floor 

Training 
12 weeks N/A 

Feasibility, 

effectiveness of 

the intervention 

on MUI 

symptoms and 

QoL, and 

participant 

satisfaction with 

treatment. 

Modified pad test, 

Urogenital Distress 

Inventory (UDI-6), 

the Incontinence. 

Impact 

Questionnaire 

(IIQ), and the ICIQ-

SF. 

Bezerra 

201820 

(Brazil) 

Randomized 

clinical trial 
32 

45 to 70 

(52) 
Wii Fit Plus N/A 8 weeks 

Pelvic Floor 

Training 

Pressure of the 

pelvic floor 

muscle, and 

degree of 

urinary loss. 

Pad test, 

manometry, ICIQ-

SF questionnaire, 

Patient Global. 

Impression of 

Improvement 

(PGI), and pelvic 

floor muscle 

strength test. 

N/A – Not Applicable. 
 

3.3 Risk of individual bias of the studies 

 All studies12,13,20 presented a low risk of bias or high methodological 

quality. As for the cross-sectional studies12,13 (Appendix 3), the only 
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methodological limitation was the lack of clarity regarding identification and 

the strategies to deal with confounding factors. Regarding the randomized 

clinical trial20 (Appendix 4), the main methodological limitation was related to 

blinding. 

 

3.4 Specific results of the eligible studies 

 Table 2 shows a summary of the main results of the eligible studies. 

The one-hour pad test was performed in all eligible studies.12,13,20 All authors 

found a significant reduction of urinary loss after the treatment with 

gametherapy. Moreover, one study20 did not observe a difference in the 

reduction of urinary loss with the one-hour pad test when comparing the 

treatment with gametherapy and PFMT. 

 

Tabela 6 (Artigo 2): Table 2 - Main results of the eligible articles. 

Author, year 

Pad-test 1h (g) ICIQ-SF 

Main results Pre-

treatment 

Post-

treatment 

Pre-

treatment 

Post-

treatment 

Fraser et al., 

201413 
-- -- N/A N/A 

The authors observed improvement in neuropsychological indexes, improvement in dual-

task performance, and significant reduction for the one-hour pad test after the treatment. 

Elliott et al., 

201512 
-- -- 

GT: 11.13 

± 3.35 

GT: 5.00 ± 

3.47 

The authors observed that most of the participants presented high rates of weekly 

attendance to the treatment (91%). 

The participants presented significant reduction for the one-hour pad test after the 

intervention and better results in the 72-h urinary diary (mean voiding, leakage, and 

protections per day), in the UDI-6, IIQ, and ICIQ-SF scores. 

The majority of participants (91%) were satisfied with the treatment. 

Bezerra, 201820 

GT: 2.32 ± 

1.18 

CG: 2.69 

± 1.94 

GT: 0.51 ± 

0.31 

CG: 0.41 

± 0.20 

GT: 15.62 

± 3.34 

CG: 12.00 

± 3.98 

GT: 8.12 ± 

7.47 

CG: 6.33 

± 5.00 

The authors found a significant improvement in the manometry, one-hour pad test, and 

ICIQ-SF results after the therapeutic intervention in both groups assessed (GT and GC). 

ICIQ UI-SF - International Consultation on Incontinence Questionnaire - Short Form; GT – Gametherapy group; CG – Control group; 

UDI-6 – Urogenital Distress Inventory; IIQ – Incontinence Impact Questionnaire 

 

Another index assessed in two eligible studies12,20 was responding to 

the International Consultation on Incontinence Questionnaire - Short Form (ICIQ 

UI-SF). Before the treatment, the patients presented mean indexes that varied 

between 11.13 and 15.62. After the treatment, the mean of responses varied 

between 5.00 and 8.12, showing a significant reduction of results. Moreover, 

one study20 found that both gametherapy and pelvic floor muscle training are 

effective in reducing the indexes of response to the ICIQ UI-SF, without 

differences between them. 
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One study13 also verified the significant improvement in 

neuropsychological indexes and the dual-task after the treatment, while 

another study12 observed improvement in the quality of life and great 

treatment satisfaction. Lastly, Bezerra et al.20 also assessed through manometry 

the pressure exercised by the pelvic floor before and after treatment. Said 

study concluded there was a significant improvement in the pressure of the 

pelvic floor muscle in the group treated with gametherapy and the group 

treated with pelvic floor strengthening, without difference between them. 

Figure 2 shows the calculation of the SMD between the post- and pre-

intervention periods for each of the groups included in the study. In the study 

by Bezerra et al.,20 the SMD was comparable between the control and 

intervention groups for both the pad test and the ICIQ UI-SF. In turn, the study 

by Elliott et al.12 did not include a control group, but still, the SMD of the 

intervention group was comparable to the groups of Bezerra et al.20 Thus, the 

reduction of urinary symptoms between the pre- and post-treatment periods 

with gametherapy were comparable to the traditional treatment. 

 
 

 
 

Figura 3 (Artigo 2): Figure 2 - Standardized mean difference between post- 

and pre-intervention periods stratified by the test applied and according to 

allocation group. 
 
 

Bezerra (2018) 

Bezerra (2018) Elliott et al. (2015) 
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4. DISCUSSION 

 

The treatment adherence of the PFMs in patients with UI is one of the 

most challenging conditions for the therapeutic success.12 Gametherapy, 

based on virtual reality, appears as an interesting alternative, combining 

interaction and immersion and providing patients with a different way of 

performing the exercises. In the present systematic review, we observed that 

patients with UI presented a high rate of adherence (performance of exercises) 

and improvement in the reduction of urinary symptoms. Based on that, we 

strongly suggest this approach as an additional tool for the treatment of UI. 

Gametherapy has been used in several areas such as in the 

rehabilitation of Parkinson’s disease,21 treatment of phobias,22 and the 

rehabilitation of patients with brain stroke.23 However, few studies12,13,20 were 

developed to assess the impact on patients with UI. The great advantage of 

this approach lies in the possibility of increasing treatment adherence, 

considering it combines game movements, which ensures visual and auditory 

feedback.24 This is particularly important in patients with UI because the 

adherence to a regular exercise program is directly responsible for failure.25 

The one-hour pad test is a method of quantifying urinary loss, which 

may classify UI in mild, moderate, and severe.26 For its application, a tampon is 

used and patients are asked to perform some physical efforts typical of their 

routine, allowing the analysis from daily activities.26 In the present systematic 

review, all studies12,13,20 used the one-hour pad test to assess urinary loss before 

and after gametherapy. This may be explained for being a method of easy 

application, low cost, and non-invasive, and it may be easily applied in clinical 

studies.26 Moreover, it is a test with high sensitivity and specificity when 

compared to the urodynamic examination.27 

However, only one study20 made the pad test results available before 

and after gametherapy and they were satisfactory, considering the 

experimental group presented a reduction in the test scores after the 
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treatment with gametherapy. Although they did not present numerical results, 

Elliott et al.12 reported that the participants presented a significant reduction in 

the scores after intervention in the one-hour pad test. Similarly, Steenstrup et 

al.28 verified improvement in the posture of patients who used gametherapy, 

improving the automatic activation of the PFMs, potentially resulting in the 

improvement of continence. One study23 also showed that gametherapy 

might replace the conventional treatment for the rehabilitation of the upper 

limbs after a cerebral vascular accident (CVA). This is particularly relevant 

because patients with CVA present severe motor impairments, further 

reinforcing the potential effect of gametherapy in rehabilitation programs.  

The ICIQ UI-SF was also used as a tool to assess urinary symptoms. It is 

a short and simple questionnaire that may be applied easily in the clinical 

routine. In the present systematic review, two studies12,20 used the ICIQ UI-SF and 

both showed a reduction in the scores of urinary symptoms. The greatest 

difference was observed in the experimental group (gametherapy). This may 

be explained by the coactivation of the PFMs during gametherapy. A recent 

study29 observed an increase in the electrical activity of the PFMs after 

gametherapy and suggested that contracting the transverse muscle of the 

abdomen during the performance of the virtual game favors the coactivation 

of PFMs. Thus, these results suggest that gametherapy affects directly the 

reduction of urinary symptoms. 

Adherence to a regular exercise program is one of the main 

challenges found in the treatment of UI.25 Studies11,30 show that low treatment 

adherence is directly responsible for therapeutic failure, and it is therefore 

considered an important determinant factor in the short and long terms of the 

effectiveness of rehabilitation. In the present systematic review, only one 

study12 reported the adherence of participants and the results were promising, 

obtaining 92% of adherence during the regular exercise program combined 

with gametherapy. Similarly, Meldrum et al.,31 studying a population of patients 

with unilateral peripheral vestibular loss through gametherapy observed high 
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adherence to the exercise (± 77%). Reinforcing this hypothesis, Perez-Marcos et 

al.,32 assessing the rehabilitation of patients with CVA through gametherapy 

reported high levels of adherence and motivation from patients. Said authors32 

suggest that adherence affects directly the results of the intervention. 

The positive results may be attributed to the easy application of 

gametherapy, increasing the likelihood of patient acceptance.33 

Corroborating such findings, a study33 verified and increase in the contraction 

force of PFMs associated with the reduction of urinary symptoms, as well as the 

prolapses of the anterior wall, resulting in a better quality of PFM functionality. 

Thus, the coordinated action of PFMs and abdominal muscles should be the 

goal of the rehabilitation process.34 Moreover, gametherapy provides auditory 

and visual biofeedback, leading patients to learn, which gradually changes 

muscle recruitment, promoting improvement in the coordination between the 

muscles that rule urinary continence.35 

Thus, the results of the present systematic review suggest that 

gametherapy is an important strategy for the treatment of patients with UI. 

Furthermore, some limitations should be highlighted. Few studies fulfilled the 

eligibility criteria, which prevented the performance of a meta-analysis. 

However, this study presents strengths that deserve to be highlighted. It is the 

first systematic review of the influence of gametherapy on patients with UI. 

Therefore, we used an extensive and judicious search strategy to capture 

potentially eligible studies, without restrictions of language, year, or publication 

status. Thus, we strongly suggest the performance of further studies until the 

findings allow constructing scientific evidence.  

 

5. CONCLUSION 

 

As a resource of PFMT, gametherapy promoted benefits to patients 

with UI, including the reduction of urinary symptoms, reduction in the one-hour 

pad test scores, and improvement in neuropsychological indexes. Moreover, 
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the reduction of urinary symptoms was similar between gametherapy and the 

conventional treatment of the pelvic muscle, and it was not a determinant tool 

for the treatment prognosis. 

 

Acknowledgments 

We thank the financial support of the Coordination for the 

Improvement of Higher Education Personnel (CAPES) - Finance Code 001, 

through the Postgraduate Program in Surgical Sciences of the State University 

of Campinas (UNICAMP), with support of the Federal University of Alfenas - 

UNIFAL-MG, the Research Support Foundation of the state of Minas Gerais - 

FAPEMIG (PPM-00471-18) and the University Center of Associated Colleges 

(UNIFAE), São João da Boa Vista/SP, Brazil. 

 

Author Disclosure Statement  

There are no competing financial interests. 

 

REFERENCES 

 

1. Messelink B, Benson T, Berghmans B, et al. Standardization of 

terminology of pelvic floor muscle function and dysfunction: report from 

the pelvic floor clinical assessment group of the International 

Continence Society. Neurourol Urodyn. 2005;24(4):374-380. 

doi:10.1002/nau.20144. 

2. Eickmeyer SM. Anatomy and Physiology of the Pelvic Floor. Phys Med 

Rehabil Clin N Am. 2017;28(3):455-460. doi:10.1016/j.pmr.2017.03.003. 

3. Bø K, Sherburn M. Evaluation of female pelvic-floor muscle function and 

strength. Phys Ther. 2005;85(3):269-282. 

4. Wu JM, Vaughan CP, Goode PS, Redden DT, Burgio KL, Richter HE, 

Markland AD. Prevalence and trends of symptomatic pelvic floor 



 

70 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

disorders in U.S. women. Obstet Gynecol. 2014;123(1):141-148. 

doi:10.1097/AOG.0000000000000057. 

5. Irwin GM. Urinary Incontinence. Prim Care. 2019;46(2):233-242. 

doi:10.1016/j.pop.2019.02.004. 

6. Bardsley A. An overview of urinary incontinence. Br J Nurs. 

2016;25(18):S14-S21. doi:10.12968/bjon.2016.25.18.S14 

7. Lim YM, Lee SR, Choi EJ, Jeong K, Chung HW. Urinary incontinence is 

strongly associated with depression in middle-aged and older Korean 

women: Data from the Korean longitudinal study of ageing. Eur J Obstet 

Gynecol Reprod Biol. 2018;220:69-73. doi:10.1016/j.ejogrb.2017.11.017. 

8. Felde G, Ebbesen MH, Hunskaar S. Anxiety and depression associated 

with urinary incontinence. A 10-year follow-up study from the 

Norwegian HUNT study (EPINCONT) [published correction appears in 

Neurourol Urodyn. 2020 Feb;39(2):871-872]. Neurourol Urodyn. 

2017;36(2):322-328. doi:10.1002/nau.22921 

9. Tyrała-Seweryn K, Seweryn M, Krysta K. Analysis of Urinary Incontinence 

and Depression among Young Women. Psychiatr Danub. 2017;29(Suppl 

3):565-567. 

10. Abrams P, Cardozo L, Wagg A, Wein A. (Eds) Incontinence 6th Edition. 

ICI-ICS. International Continence Society, Bristol UK. 2017; ISBN: 978-

0956960733. 

11. Kim H, Yoshida H, Suzuki T. The effects of multidimensional exercise on 

functional decline, urinary incontinence, and fear of falling in 

community-dwelling elderly women with multiple symptoms of geriatric 

syndrome: a randomized controlled and 6-month follow-up trial. Arch 

Gerontol Geriatr. 2011;52(1):99-105. doi:10.1016/j.archger.2010.02.008. 

12. Elliott V, de Bruin ED, Dumoulin C. Virtual reality rehabilitation as a 

treatment approach for older women with mixed urinary incontinence: 

a feasibility study. Neurourol Urodyn. 2015; 34(3):236-243. 

doi:10.1002/nau.22553. 



 

71 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

13. Fraser SA, Elliott V, de Bruin ED, Bherer L, Dumoulin C. The Effects of 

Combining Videogame Dancing and Pelvic Floor Training to Improve 

Dual-Task Gait and Cognition in Women with Mixed-Urinary 

Incontinence. Games Health J. 2014;3(3):172-178. 

doi:10.1089/g4h.2013.0095. 

14. de Bruin ED, Schoene D, Pichierri G, Smith ST. Use of virtual reality 

technique for the training of motor control in the elderly. Some 

theoretical considerations. Z Gerontol Geriatr. 2010;43(4):229-234. 

doi:10.1007/s00391-010-0124-7 

15. Botelho S, Martinho N, Silva V, Marques J, Carvalho LC, Riccetto C. 

Virtual reality: a proposal for pelvic floor muscle training. Int Urogynecol 

J. 2015;26(11):1709-1712. https://doi.org/10.1007/s00192-015-2698-5. 

16. Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred 

reporting items for systematic reviews and meta-analyses: the PRISMA 

statement. PLoS Med. 2009;6(7):e1000097. 

doi:10.1371/journal.pmed.1000097. 

17. Higgins JP, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch, 

VA. Cochrane handbook for systematic reviews of interventions. Wiley-

Blackwell. 2019; 2nd Edition. ISBN 9781119536659(epub). 

18. Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R, Currie M, 

Qureshi R, Mattis P, Lisy K, Mu P-F. Chapter 7: Systematic reviews of 

etiology and risk. In: Aromataris E, Munn Z (Editors). Joanna Briggs 

Institute Reviewer's Manual. The Joanna Briggs Institute, 2017. Available 

from https://reviewersmanual.joannabriggs.org/ 

19. The Joanna Briggs Institute. The Joanna Briggs Institute Critical Appraisal 

tools for use in JBI Systematic Reviews Checklist for Randomized 

Controlled Trials. Available at: 

<https://joannabriggs.org/sites/default/files/2019-

05/JBI_RCTs_Appraisal_tool2017_0.pdf> Acess on Jan 2020 



 

72 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

20. Bezerra LO. Avaliação comparativa da eficácia do treinamento da 

musculatura do assoalho pélvico e da gameterapia no tratamento da 

incontinência urinária mista: Ensaio clínico randomizado. Natal. 

Dissertação [Mestrado em Fisioterapia] – Universidade Federal do Rio 

Grande do Norte; 2018. 

21. Dockx K, Bekkers EM, Van den Bergh V, Ginis P, Rochester L, Hausforff 

JM, Mirelman A, Nieuwboer A. Virtual reality for rehabilitation in 

Parkinson's disease. Cochrane Database Syst Rev. 

2016;12(12):CD010760. doi:10.1002/14651858.CD010760.pub2. 

22. Raghav K, Van Wijk AJ, Abdullah F, Islam MN, Bernatchez M, De Jongh 

A. Efficacy of virtual reality exposure therapy for treatment of dental 

phobia: a randomized control trial. BMC Oral Health. 2016;16:25. 

Published 2016 Feb 27. doi:10.1186/s12903-016-0186-z 

23. Choi YH, Paik NJ. Mobile Game-based Virtual Reality Program for Upper 

Extremity Stroke Rehabilitation. J Vis Exp. 2018;(133):56241. Published 

2018 Mar 8. doi:10.3791/56241. 

24. Merians AS, Jack D, Boian R, Tremaine M, Burdea GC, Adamovich SV, 

Recce M, Poizner H.  Virtual Reality–Augmented Rehabilitation for Patients 

Following Stroke. Physical Therapy. 2002;82(9):898-915. 

https://doi.org/10.1093/ptj/82.9.898. 

25. Alewijnse D, Mesters I, Metsemakers J, Adriaans J, van den Borne B. 

Predictors of intention to adhere to physiotherapy among women with 

urinary incontinence. Health Educ Res. 2001;16(2):173-186. 

doi:10.1093/her/16.2.173. 

26. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U, Kerrebroeck 

PV, Victor A, Wein A. The standardisation of terminology in lower urinary 

tract function: report from the standardisation sub-committee of the 

International Continence Society. Urology. 2003;61(1):37-49. 

doi:10.1016/s0090-4295(02)02243-4. 



 

73 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

27. Albuquerque MT, Micussi BC, Soares EMM, Lemos TMAM, Brito TNS, Silva 

JB, Maranhão TMO. Correlation between complaints of stress urinary 

incontinence and the one-hour pad test in postmenopausal 

women]. Rev Bras Ginecol Obstet. 2011;33(2):70-74. 

28. Steenstrup B, Giralte F, Bakker E, Grise P. Evaluation of the 

electromyography activity of pelvic floor muscle during postural 

exercises using the Wii Fit Plus©. Analysis and perspectives in 

rehabilitation. Prog Urol. 2014;24(17):1099-1105. 

doi:10.1016/j.purol.2014.09.046. 

29. Silva VR, Riccetto C, Martinho NM, Marques J, Carvalho LC, Botelho S. 

Training through gametherapy promotes coactivation of the pelvic 

floor and abdominal muscles in young women, nulliparous and 

continents. Int Braz J Urol, 2016;42(4):779-786. doi: 10.1590/S1677-

5538.IBJU.2014.0580. 

30. Chen HY, Chang WC, Lin WC, et al. Efficacy of pelvic floor rehabilitation 

for treatment of genuine stress incontinence. J Formos Med Assoc. 

1999;98(4):271-276. 

31. Meldrum D, Herdman S, Vance R, Murray D, Malone K, Duffy D, Glennon 

A, McConn-Walsh R. Effectiveness of conventional versus virtual reality-

based balance exercises in vestibular rehabilitation for unilateral 

peripheral vestibular loss: results of a randomized controlled trial. Arch 

Phys Med Rehabil. 2015;96(7):1319-1328.e1. 

doi:10.1016/j.apmr.2015.02.032. 

32. Perez-Marcos D, Chevalley O, Schmidlin T, et al. Increasing upper limb 

training intensity in chronic stroke using embodied virtual reality: a pilot 

study. J Neuroeng Rehabil. 2017;14(1):119. doi:10.1186/s12984-017-0328-

9. 

33. Martinho NM, Silva VR, Marques J, Carvalho LC, Iunes DH, Botelho S. The 

effects of training by virtual reality or gym ball on pelvic floor muscle 

strength in postmenopausal women: a randomized controlled trial. Braz 



 

74 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

J Phys Ther. 2016;20(3):248-257. http://dx.doi.org/10.1590/bjpt-

rbf.2014.0148. 

34. Junginger B, Baessler K, Sapsford R, Hodges PW. Effect of abdominal 

and pelvic floor tasks on muscle activity, abdominal pressure and 

bladder neck. Int Urogynecol J. 2010;21(1):69–77. doi:10.1007/s00192-

009-0981-z. 

35. Hung HC, Hsiao SM, Chih SY, Lin HH, Tsauo JY. An alternative intervention 

for urinary incontinence: retraining diaphragmatic, deep abdominal 

and pelvic floor muscle coordinated function. Man Ther. 2010;15(3):273-

279. doi:10.1016/j.math.2010.01.008. 

36. Silva VR. Comportamento dos músculos do assoalho pélvico e 

transverso do abdômen/oblíquo interno frente a dois programas de 

treinamento abdomino pélvico em mulheres jovens nulíparas, 

continentes. Estudo controlado, randomizado [master’s Thesis]. 

Universidade Estadual de Campinas; 2015. 101p. 

37. Villot A, Deffieux X, Billecocq S, Auclair L, Amarenco G, Thubert T. 

Influence of cognitive rehabilitation on pelvic floor muscle contraction: 

A randomized controlled trial. Neurourol Urodyn. 2017;36(6):1636-1644. 

doi:10.1002/nau.23169. 

 

 

  

http://dx.doi.org/10.1590/bjpt-rbf.2014.0148
http://dx.doi.org/10.1590/bjpt-rbf.2014.0148


 

75 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

ARTIGO 3 
 

Can supervised pelvic floor muscle training through gametherapy relieve 

urinary incontinence symptoms in climacteric women? A feasibility study 

Nagib ABL¹,², Riccetto C², Martinho NM²,3, A Marques4, VR Silva5, Botelho S²,6 

1Physiotherapy Department, University Center of Associated Colleges (UNIFAE), São João 

da Boa Vista/SP, Brazil. 

2Department of Surgery, Faculty of Medical Sciences, Postgraduate Program in Surgery 

Sciences, State University of Campinas (UNICAMP), Campinas/SP, Brazil. 

³Physiotherapy Department, Regional University Center of the Espírito Santo do Pinhal, 

Espírito Santo do Pinhal/SP, Brazil. 

4Physiotherapist at the Physical Therapy Service of the Center for Integral Attention to 

Women’s Health (CAISM) – Women’s Hospital Prof. Dr. José Aristodemo Pinotti – State 

University of Campinas (UNICAMP), Campinas/SP, Brazil. 

5Professor at University José do Rosário Vellano (UNIFENAS), Alfenas/MG, Brazil. 

6Post-graduate Program in Rehabilitation Sciences, Federal University of Alfenas (UNIFAL-

MG), Minas Gerais, Brazil. 

Corresponding author: 

Simone Botelho 

UroFisioterapia Laboratory of the Postgraduate Program in Rehabilitation Sciences, 

Federal University of Alfenas – UNIFAL-MG 

Street: Av. Jovino Fernandes Sales, 2600 Santa Clara - Alfenas/MG – Brazil 

Building C, Room 101-K CEP: 37130-000 - Phone: (+55) 35-3701-1928 

www.unifal-mg.edu.br 

Conflict of interest: none to be declared 

 

  



 

76 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

ABSTRACT 

 

Objectives: To investigate the feasibility of pelvic floor muscle training (PFMT) 

through gametherapy for urinary incontinence (UI) symptoms and PFM function 

in climacteric women with stress or mixed UI. Methods: This randomized clinical 

trial included 36 women with stress UI divided into a group gametherapy – 

G_Game (n=20) and a control group – G_Control (n=16). Both groups received 

unsupervised PFMT and the G_Game also received supervised PFMT through 

gametherapy. The severity of UI was investigated through the ICIQ-UI-SF. The 

PFM function was assessed through a digital palpation examination (PERFECT 

Scheme). Both groups were monitored for five consecutive weeks. Intention-to-

Treat analysis, Fisher's exact, Kruskal-Wallis, Wilcoxon sign paired, and Mann-

Whitney U test were used. Results: In the intragroup analysis, a decrease in the 

ICIQ-UI-SF score was observed in both groups (14.0 to 10.0, p<0.001, r=0.3; 13.5 

to 0,0, p<0.001, r=0.3), associated with increased endurance (2.5 to 3.5, 

p=0.016, r=0.2; 2.5 to 4.0, p<0.001, r=0.3), in G_Control and G_Game, 

respectively. Moreover, there was a concomitant increase in PFM power (2.0 

to 3.0, p<0.001, r=0.4), repetition (3.0 to 5.0, p<0.001; r=0.3) and fast (10.0 to 10.0, 

p=0.008; r=0.2) in G_Game. In the intergroup analysis, a reduction in urinary 

symptoms was observed (p <0.001; r = 0.8), as well as the PFM power (p = 0.028, 

r = 0.3) in the G_Game. Conclusion: All women presented relief in urinary 

symptoms and increased in PFM endurance, but only those who using 

supervised PFMT through gametherapy improved PFM power, repetition and 

fast, showing the feasibility this protocol. 

 

Keywords: pelvic floor dysfunctions, urinary incontinence, pelvic floor muscle, 

gametherapy, climacteric, rehabilitation. 
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1. INTRODUCTION 

 

According to the International Continence Society (ICS),1 urinary 

incontinence (UI) is defined as the involuntary loss of urine, and its importance 

lies rather in its impact on the quality of life in physical, psychological, and 

sexual aspects than in its related morbimortality. Stress urinary incontinence 

(SUI) is defined as the involuntary loss of urine on effort or physical exertion, while 

urgency urinary incontinence (UUI) is characterized by the involuntary loss of 

urine accompanied or immediately preceded by urgency, followed or not by 

other urinary symptoms such as frequency and nocturia. Mixed urinary 

incontinence (MUI) corresponds to the association of both types. 

The prevalence of UI reported among women ranges from 5% to 70%, 

with most studies reporting a prevalence of any UI in the range of 25-45%. In 

postmenopausal women, more than 40% of the population is affected. The 

prevalence of UI is strongly related to the age of women. Therefore, due to the 

increase in mean life expectancy, the overall relevance of UI in women is 

expected to increase in the future. The urinary symptoms are classic and they 

have been investigated by the application of validated questionnaires without 

the need for more accurate examinations.2 

According to Dumoulin, Cacciari and Mercier (2019),3 in the 

climacteric period the modifications in the composition of pelvic floor muscles 

(PFM) appear to affect their properties and their ability to function adequately, 

leading to UI. 

Thus, the assessment of PFM has been recommended by the ICS1 as 

part of the clinical routine for investigating the PFM function associated with 

the urogynecological signs and symptoms, considering essential to evaluate 

the effect of the treatments performed. Digital palpation is one of the most 

practical and widely used methods due to its simplicity and low cost.4,5 

The conservative treatment of UI is recommended by the ICS as a 

first-line treatment and it has been performed through pelvic floor muscle 
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training (PFMT), with satisfactory levels of scientific evidence.1,6 Recently, due 

to complications from midurethral mesh slings, less invasive alternatives have 

been considered for patients, who should be involved in the decision-

making.7,8 

According to Dumoulin et al.,9 supervised PFMT is more effective than 

unsupervised PFMT. Supervised PFMT is considered the golden standard for the 

treatment of SUI and MUI, showing a high level of scientific evidence.1 

However, patient adherence to the training protocols represents the greatest 

threat to therapy success. 

Gametherapy seems to be an interesting method to stimulate 

adherence to the exercises due to the possibility of performing a training 

protocol that encourages and motivates the participants.10 

Elliott et al.11 showed feasibility of PFMT through virtual environment, 

for PFMT for MUI, using a computer with a dance game program (StepMania). 

Botelho et al.,12 Martinho et al.9 and Silva et al.13 developed a protocol 

capable of stimulating PFM contractions during the execution of pelvic 

movements, induced by gametherapy. 

This study aimed to investigate the feasibility of supervised PFMT 

gametherapy for relieving UI symptoms and PFM function in climacteric women 

with SUI or MUI when compared to an unsupervised protocol. We hypothesize 

that gametherapy may be an interesting, effective, and encouraging tool to 

be added to a conventional PFMT program, aiming at favoring adherence. 

 

2. METHODS 

 

2.1 Study design and setting  

The UroFisioterapia group of the Postgraduate Program in Surgical 

Sciences, Surgery Department, Division of Urology, State University of Campinas 

performed a randomized clinical trial in the Clinic of Physiotherapy of the 

Center for Integral Attention to Women’s Health (CAISM) of the State University 
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of Campinas (UNICAMP) – Campinas – SP/Brazil. 

The study was approved by the Research Ethics Committee of 

UNICAMP (Institutional Review Board approval CAAE: 41304914900005404; 

Approval number 1.012.691) and registered at “ensaiosclinicos.gov.br” (U1111-

1205-9058), following the CONSORT recommendations.14 The participants of 

the study were instructed and informed about the procedures of the trial and 

the ones who agreed, formalized their acceptance by signing an informed 

consent form. 

 

2.2 Participants 

Inclusion criteria were climacteric women (starting at 45 years old, a 

time when ovarian failure leads to decreased plasma steroid levels)15 with 

dominant stress UI, assessed both by the International Consultation on 

Incontinence Questionnaire - Short Form (ICIQ UI-SF)16 and the International 

Consultation on Incontinence Questionnaire Overactive Bladder (ICIQ OAB).17 

Exclusion criteria were women with cognitive, neurological, and/or 

physical disorders that could hinder their participation in the assessment; 

current urinary tract infection (identified during the initial evaluation); a history 

of instrumental delivery, stress UI and/or surgical pelvic organ prolapse (POP), 

and oncology treatment and/or previous PFMT; inability to contract PFM 

(grade zero or 1, according to the Modified Oxford Grading Scale)4 and/or 

POP greater than II, according to the pelvic organ prolapse quantification 

(POPq)18 observed during the initial assessment; and inability to complete the 

initial assessment process. 

 

2.3 Interventions 

 

Participants were randomized into two groups: 
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Control Group (G_Control): The control group received only recommendations 

about unsupervised PFMT, carried out by the main researcher, as follows: 1. PFM 

anatomy and function; 2. PFM control and coordination - performed during the 

assessment using digital palpation; 3. Delivery of a booklet about PFM control 

during daily activities. The instructions included the performance of PFM 

contraction exercises, at home (weeks 1 to 5), in different postures ( laid down 

in supine position with bent knees, seated, and squatting): A. Three sets with 10 

maximum PFM contractions, ensuring 1 minute of rest between sets; B. Three sets 

of 10 moderate PFM contractions for up to 8 seconds. Then, relax gently. Keep 

16 seconds of rest between sets; and C. Three sets of 10 quick contractions, 

followed by relaxation of the PFM, with 20 seconds of rest between sets. 

Moreover, the Knack Maneuver19,20 was recommended, contracting the PFM 

before an activity involving physical effort (coughing, sneezing, carrying weight, 

and exercising) and when you are in a hurry to urinate (strong need to pee). 

 

Gametherapy Group (G_Game): The intervention group received the same set 

of recommendations given to the control group and they performed PFMT 

through gametherapy supervised by a physiotherapist (ABLN), twice a week for 

30 minutes, for five consecutive weeks, resulting in 10 sessions. The exercises were 

based on a specific gametherapy protocol developed by the research 

group10,12,13, using WiiTM console with the Wii Fit PlusTM CD (games: Lotus FocusTM, 

Penguin SlideTM, Table TiltTM, and Balance BubbleTM) and the Wii Balance Board™ 

platform. According to Martinho et al.,10 the game is controlled using pelvic 

exercises, with control and stabilization of the trunk. The volunteer remained 

seated on the Wii Balance Board™ platform, which was placed on a bench for 

the adequate maintenance and alignment at a 90° flexion of knee joints and 

hip. Then, the performance of retroversion, anteversion, and pelvic inclination 

was requested according to the avatar corresponding to the game played. For 

this study, we added specific PFM contractions through verbal commands from 

the physiotherapist (Figure 1). 
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Figura 4 (Artigo 3): Figure 1. PELVIC FLOOR MUSCLE TRAINING PROTOCOL  

GAMETHERAPY 

 

 

2.4 Outcomes 

2.4.1 Primary outcome measure 

Feasibility was defined as the rate of participant adherence and 

completion of the protocol of both groups. To calculate adherence to the 

protocol, the participants had to perform the 10 PFMT sessions. Adherence to 

PFMT at home was calculated considering the frequency of exercises 

performed at home for five consecutive weeks. The rate of completion of the 

PFMT protocol through gametherapy was calculated as the proportion of 

participants who completed the final assessment. 

The relief of urinary symptoms after the treatment was the main 

clinical result. It was investigated by the validated questionnaire that 

investigate the severity of UI, using the Portuguese version of the ICIQ UI-SF,16 

which allows a quick investigation of the impact of UI on the quality of life and 
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the measurement of urinary loss and interference with daily life, quantifying it 

from 0 to 21 (high scores mean more severe symptoms). 

 

2.4.2 Secondary outcome measure 

The secondary outcome was measured based on the functional 

parameters of PFM. It was assessed with the “Power” of the PERFECT scheme, 

proposed by Laycock e Jerwood4, and graduated according to the Modified 

Oxford Grading Scale, which allows the graduation of muscular strength, with a 

score ranging from 0 to 5, in which zero means absence of muscle contraction 

noticeable to the examiner’s fingers and five indicates strong contraction.4 

A physical therapist and researcher specialized in women’s health 

carried out the PFM physical examination. 

Additionally, the overactive bladder symptoms were investigated by 

the Portuguese version of ICIQ–OAB,17 validate questionnaire which allows 

exploring the presence of frequency, nocturia, urgency and urgency urinary 

incontinence, quantifying it from 0 to 16 (high scores mean more severe 

symptoms), in mixed UI women. 

 

2.5 Randomization 

Women included in the study were randomly divided into two groups 

through a simple randomization process (computerized random numbers): 

control and experimental groups. Every participant was aware of the possibility 

of being allocated to either one of the groups. 

 

2.6 Statistical analysis 

The analysis were conducted using the Intention-to-Treat (ITT) analysis 

methods, the variables presenting missing data were imputed with the Last 

Observation Carried Forward (LOCF) method. 

The categorical variables were presented through absolute and 

relative frequencies and they were compared with Fisher's exact test. All 
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continuous variables were described and compared using medians and non-

parametric methods, respectively, considering they presented asymmetrical 

distribution. The medians of control and intervention groups (comparison 

between groups) were compared with the Kruskal-Wallis rank test. The different 

moments of the study (pre- and post-intervention) were compared with the 

paired Wilcoxon sign rank test. The effect sizes intra- and inter-group were also 

calculated from the paired Wilcoxon sign rank test and Mann-Whitney U 

statistics, respectively. The analyses were performed using the Stata 15.1 

software at a 5% significance level (p<0.05). As suggested by Cohen,21 the 

norms for interpreting the effect-size values were divided into "small" (0.1-0.3), 

"medium" (0.4-0.5), and "large" (> 0.5) effect, and we standardized the r to 

identify them. 

 

3. RESULTS 

 

Initially, 50 women were recruited, evaluated, and distributed for 

treatment, according to Figure 2. From these women, 40 were randomly 

divided for treatment between the groups. Adherence to the PFMT protocol 

was completed by 16/20 (80%) participants in G_Control and 20/20 (100%) 

participants in G_Game, showing the highest adherence for G_Game. The 

completion rate of the PFMT protocol showed the same proportion as the 

adherence rate. 
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Figura 5 (Artigo 3): Figure 2. CONSORT flow diagram 

 

 

Table 1 presents the clinical and demographic characteristics of the 

participants. 

 

 

 

 

 

 

 

CONSORT 2010 Flow Diagram 

Assessed for eligibility (n=50) 

Excluded (n=10) 

    Not meeting inclusion criteria (n=8) 

    Declined to participate (n=2) 

Allocation 

Analysis 

Follow-Up 

Randomized (n=40) 

Enrollment 

Allocated to intervention - CONTROL GROUP 

(n=20) 

• Received allocated intervention (n=20) 

• Excluded (n=0) 

•  

Allocated to intervention - GAMETHERAPY 

GROUP (n=20) 

• Received allocated intervention (n=20) 

• Excluded (n=0) 

After 5 training weeks (n=16) 

Discontinued intervention (due to personal 

issues or transport difficulties) (n=4) 

After 5 training weeks (n=20) 

Discontinued intervention (due to personal 

issues or transport difficulties) (n=0) 

Per-Protocol Analysis (n=16) 

• Analyzed by digital palpation (n=16) - 

Excluded (n=4) 

• Analyzed by ICIQ UI-SF (n=16) - Excluded 

(n=4) 

Intention-to-Treat Analysis (n=20) 

• Analyzed by digital palpation (n=20) - 

Excluded (n=0) 

• Analyzed by ICIQ UI-SF (n=20) - Excluded 

(n=0) 

 

Per-Protocol Analysis (n=20) 

• Analyzed by digital palpation (n=20) - 

Excluded (n=0) 

• Analyzed by ICIQ UI-SF (n=20) - Excluded 

(n=0) 

Intention-to-Treat Analysis (n=20) 

• Analyzed by digital palpation (n=20) - 

Excluded (n=0) 

• Analyzed by ICIQ UI-SF (n=20) - Excluded 

(n=0) 
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Tabela 7 (Artigo 3): Table 1 – Demographic and clinical characteristics of 

participants  
 G_Control 

(n=20) 

G Game 

(n=20) p-value1  

 N (%) 95% CI N (%) 95% CI 

DEMOGRAPHIC DATA      

Skin color      

White 16 (80.0) 56.4; 92.5 18 (90.0) 66.5; 97.6 
0.661 

Other 4 (20.0) 7.5; 43.6 2 (10.0) 2.4; 33.5 

Marital status      

Single 1 (5.0) 0.7; 29.5 2 (10.0) 2.4; 33.5 

1.000 Married/Cohabitating 14 (70.0) 46.5; 86.2 13 (65.0) 41.8; 82.8 

Divorced/Widower 5 (25.0) 10.5; 48.7 5 (25.0) 10.5; 48.7 

Level of education      

Illiterate 0 (0.0) 0.0; 0.0 0 (0.0) 0.0; 0.0 

0.052 
Elementary school 12 (60.0) 37.3; 79.1 6 (30.0) 13.7; 53.6 

High school 2 (10.0) 2.4; 33.4 10 (50.0) 28.7; 71.3 

Higher education 6 (30.0) 13.8; 53.5 4 (20.0) 7.4; 43.7 

Physical activity      

Does not practice 11 (55.0) 33.0; 75.2 9 (45.0) 24.7; 67.1 
0.752 

Up to twice a week 9 (45.0) 24.7; 67.1 11 (55.0) 32.9; 75.3 

HORMONAL DATA      

Menopause      

No 8 (40.0) 20.9; 62.7 4 (20.0) 7.4; 43.7 
0.301 

Yes 12 (60.0) 37.3; 79.1 16 (80.0) 56.3; 92.6 

Hormonal replacement      

No 16 (80.0) 56.4; 92.5 16 (80.0) 56.3; 92.6 
1.000 

Yes 4 (20.0) 7.5; 43.6 4 (20.0) 7.4; 43.7 

OBSTETRIC DATA      

Pregnancies      

0 1 (5.0) 0.7; 29.5 3 (15.0) 4.7; 38.6 

0.094 
1 2 (10.0) 2.4; 33.4 3 (15.0) 4.7; 38.6 

2 3 (15.0) 4.7; 38.6 8 (40.0) 20.9; 62.7 

3 14 (70.0) 46.5; 86.2 6 (30.0) 13.7; 53.6 

Number of vaginal deliveries      

0 11 (55.0) 33.0; 75.2 8 (40.0) 20.9; 62.7 

0.546 1 1 (5.0) 0.7; 29.5 3 (15.0) 4.7; 38.6 

2-3 8 (40.0) 20.9; 62.7 9 (45.0) 24.7; 67.1 

Number of cesarean deliveries      

0 9 (45.0) 24.7; 67.1 10 (50.0) 28.7; 71.3 

0.054 1 2 (10.0) 2.4; 33.4 7 (35.0) 17.2; 58.2 

2-3 9 (45.0) 24.7; 67.1 3 (15.0) 4.7; 38.6 

PERSONAL DATA Median IQR Median IQR p-value2 

Age (years) 49.5 41.0; 61.0 57.0 51.5; 61.0 0.116 

BMI (kg/m2) 25.4 21.7; 30.5 24.6 22.0; 29.2 0.818 

The table presents demographic and clinical data expressed in percentage (%) followed by the confidence interval (CI), using 
1Fisher’s exact test and considering a 95% confidence interval (CI). It also presents personal data expressed in median and 

interquartile range (IQR), using 2Kruskal-Wallis rank test and considering p-value<0.05. 

 

 

Table 2 shows the urinary symptoms assessed by ICIQ UI-SF and ICIQ–

OAB questionnaires, comparing both times (intra group analysis) and groups 

(inter group analysis). 
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Tabela 8 (Artigo 3): Table 2 – Comparison of urinary symptoms in both groups, 

pre-and post-intervention, using the ICIQ UI-SF and ICIQ-OAB questionnaires 
 Intra-group analysis 

Inter-group 

estimates 

 
G_Control 

(n=20) 

G_Game 

(n=20)  
 Median IQR P value1 Effect size3 Median IQR P value1 Effect size3 P value2 Effect size4 

In
te

n
ti
o

n
-t

o
-T

re
a

t ICIQ UI-SF 
          

Pre-intervention 14.0 12.0 – 15.0 

< 0.001 0.317 

13.5 12.0 – 17.5 

< 0.001 0.393 

0.560 0.446 

Post-intervention 10.0 6.0 – 12.5 0.0 0.0 – 4.5 < 0.001 0.863 

ICIQ-OAB 
  

  

  

  

  

Pre-intervention 4.5 2.0 - 8.0 

0.058 0.194 

3.0 1.0 - 5.5 

0.002 0.290 

0.317 0.593 

Post-intervention 3.0 1.5 - 5.5 2.0 1.0 - 3.0 0.074 0.665 

Legend: The table presents comparisons between pre- and post-intervention periods, comparing the times (1Wilcoxon rank 

test) and groups (2Kruskal-Wallis rank test). The data is presented with medians and interquartile range (IQR), according to 

intention-to-treat analysis. Effect sizes were calculated both for intra- (3Paired signed-rank Wilcoxon test) and inter-group 

comparisons (4Mann-Whitney U statistic). 

ICIQ UI-SF: International Consultation on Incontinence Questionnaire Urinary Incontinence - Short Form 

ICIQ-OAB: International Consultation on Incontinence Questionnaire Urinary Incontinence - Overactive Bladder 

 

Additionally, Table 3 presents PFM strength measured by digital 

palpation, comparing both times (intra group analysis) and groups (inter group 

analysis). 

 

Tabela 9 (Artigo 3): Table 3 – Investigation of PFM function in both pre- and post-

intervention groups, through digital palpation. 

 

 Intra-group analysis 
Inter-group 

analysis 

 
   G_Control 

(n=20) 

G_Game 

(n=20)  
Median IQR P value1 Effect size3 Median IQR P value1 Effect size3 P value2 Effect size4 

In
te

n
ti
o

n
-t

o
-T

re
a

t 

Power 
  

       
 

Pre-intervention 2.0 2.0 - 3.0 

0,250 0.173 

2.0 2.0 - 2.0 

< 0.001 0.407 

0.256 0.605 

Post-intervention 2.5 2.0 - 3.0 3.0 3.0 - 3.0 0.027 0.295 

Endurance           

Pre-intervention 2.5 2.0 - 4.0 

0.016 0.256 

2.5 2.0 - 3.0 

< 0.001 0.383 

0.598 0.549 

Post-intervention 3.5 2.5 - 4.0 4.0 3.5 - 6.0 0.033 0.302 

Repetition           

Pre-intervention 3.5 2.5 - 5.0 

0.114 0.163 

3.0 3.0 - 4.0 

< 0.001 0.376 

0.579 0.551 

Post-intervention 4.0 3.0 - 6.0 5.0 4.0 - 6.5 0.055 0.323 

Fast           

Pre-intervention 10.0 7.0 - 10.0 

0.922 0.031 

10.0 5.0 - 10.0 

0.008 0.280 

0.607 0.547 

Post-intervention 10.0 7.0 - 10.0 10.0 10.0 - 10.0 0.250 0.394 

Legend: The table presents comparisons between pre- and post-intervention periods, comparing the times (1Wilcoxon 

rank test) and groups (2Kruskal-Wallis rank test). The data is presented with medians and interquartile range (IQR), 

according to intention-to-treat analysis. Effect sizes were calculated both for intra- (3Paired signed-rank Wilcoxon test) 

and inter-group comparisons (4Mann-Whitney U statistic). 
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Feasibility was adopted as a generic term including the constructs of 

retention and adherence. This study was completed by 16/20 (80%) 

participants in the control group and 20/20 (100%) participants in the 

experimental group. 

 

4. DISCUSSION 

 

According to the results obtained in this study, all participants observed 

relief of urinary symptoms and increased of PFM endurance. However, the 

increase in PFM power, repetition and fast was verified only in the supervised 

PFMT through gametherapy. As described by Braekken et al.,22 the 

improvement in PFM contractility after PFMT increases muscle volume, 

contributing to their support, resistance, and coordination, and improves PFM 

functionality, which is an important aspect to show the effectiveness of PFMT, 

as indicated by Bø et al.23 Based on this premise, we assume that the 

gametherapy protocol provided not only the relief of incontinence symptoms 

but also a significant increase in PFM function. 

However, we believe that a PFMT program performed routinely, 

especially the one “learned” after a “complete” pelvic floor evaluation, could 

promote an increase in PFM activity, contributing to greater pelvic floor support 

and closure of the urethral sphincter, also improving the control of urinary 

symptoms, especially when combined with the pre-contraction test (The 

Knack).20 

The execution of PFM pre-contraction during everyday activities that 

involve increasing the intra-abdominal pressure may have a fundamental role 

in preventing future dysfunctions, which leads to an improvement in the quality 

of life. However, despite providing knowledge about such muscles and the 

possibility of their recruitment during functional activities, such exercise does 

not guarantee a significant effect on the maximum contraction capacity of 

the PFM.24 Henderson et al.,25 evaluated 779 women through the Brinks Scale 
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and showed that most women with or without mild PFM disorders are capable 

of correctly contracting those muscles after simple verbal orientation. We 

believe that, in the present study, both the reduction of urinary symptoms and 

the increase in PFM strength were due to the recommendations received 

during the physiotherapy assessment and to the booklet of domestic 

recommendations that both groups received. 

Hung et al.26 affirms that learning from training can modify muscular 

recruitment, with consequent improvement in the coordination between PFM 

and abdominal muscles, considering the pelvic floor works coordinately with 

the stabilizing abdominal muscles, promoting closure of the urethral sphincter 

after receiving effort commands from the upper part of the body.27 

Gametherapy has been used as a rehabilitation technique in multiple 

health care fields.28 Studies by Elliott et al. (2015),11 Botelho et al. (2015),12 

Martinho et al. (2016),10 and Silva et al. (2016),13 have shown that this tool can 

be complementary to PFMT, which could stimulate the adherence of patients 

because of the sensorial feedback, easy handling, and low cost. Between the 

studies performed, positive results were observed in both asymptomatic young 

women and incontinent women. 

Elliott et al.11 investigated the viability of using PFM strengthening 

exercises associated with virtual reality in elderly women with urinary 

incontinence. The authors concluded that the association of the exercises was 

effective to improve symptoms and the quality of life. 

The gametherapy protocol used in the present study corroborates the 

study by Silva et al.13 performed with continent nulliparous young women. The 

authors verified an increase in muscle strength identified by vaginal palpation 

and improvement in the coactivation of pelvic floor muscles in response to 

abdominal contraction. According to the authors, one of the challenges of the 

preventive practice in this area refers to the introduction of proposals that 

emphasize the importance of the awareness of abdominopelvic muscles as a 

type of prevention against pelvic floor overload during daily activities. 
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Additionally, Martinho et al.10 observed an increased PFM strength and 

ability to maintain contraction in the reduction of urinary symptoms, which 

reflected in the improvement of PFM functionality and quality of life in 

postmenopausal women. The authors observed good acceptance, easy 

applicability, and treatment continuity. 

The current protocol was based on the one performed by Martinho et 

al.10 and Silva et al.,13 which consisted of the addition of PFM contraction at the 

time of exercise practice using virtual games with the training focused on PFM 

contraction, attending to the specificity principle as recommended by the 

Physical Activity Guidelines Advisory Committee.29 Still according to the 

Committee,29 as the participant familiarizes with the game (training 

adaptation), gametherapy provides higher interactivity through the increase 

in the level of execution, attending to the overload principle. This principle is 

defined as the physical stress applied to the body when physical activity is more 

intensive than usual, reflecting on the adaptation of body structures and 

functions as a response to stimuli. 

The maintenance of the treatment's effect is secondary to the continuity 

of the training proposed, which requires attention to the frequency, intensity, 

and duration of exercises. These parameters are easily programmed in 

gametherapy, with precision in reproducing the techniques proposed. 

Adherence to training is still the greatest challenge to overcome, 

considering the dropout rate could harm the results obtained during the 

treatment. Porta Roda et al.,30 identified that low adhesion may occur even in 

an efficient exercise program. Considering that PFMT requires adherence, the 

supervision by a trained professional tends to increase motivation and 

consequently the adherence to the treatment program, besides providing 

better control in the execution of the techniques proposed. 

The association of supervision by a professional physiotherapist with the 

exercise program may have contributed positively to the findings of our study.31 

Moreover, higher assiduity was observed in the experimental group, which 
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infers that gametherapy may be more attractive and increase the adherence 

of women. 

Another relevant aspect of adherence refers to motivation, which is an 

essential condition for the assiduity of participants in the exercise program. 

Araujo, Marques and Juliato (2019)32 used a digital app as a guide for PFMT 

and compared it to the control group, which received only written PFMT 

instructions. The authors observed that app use increased PFMT adherence in 

women with urinary incontinence. 

Such findings suggest that training programs using innovative instruments 

combined with motivation and adequate understanding of the exercises may 

stimulate PFM and increase the chance of adherence to treatment.13,33 

This study suggests that exercises performed with gametherapy could 

increase PFM strength and reduce urinary symptoms in women with a 

prevalence of stress urinary incontinence. However, new studies with a higher 

number of participants could establish a better understanding of these 

benefits. 

As a limiting factor, we consider the small number of subjects in our 

sample. Furthermore, the individualized patient-therapist contact in the 

experimental group does not draw away the possibility of a greater endeavor 

in performing the exercises, as shown in previous supervised studies. The 

reduced period of training could have affected the findings, considering that 

some authors31 recommend the performance of PFMT for a minimum of six 

weeks for adaptation. The performance of further studies is recommended to 

elucidate the effects of different kinds of treatment on the anatomic and 

functional conditions of this population. 

We observed that all women presented relief in urinary symptoms 

and increased of the PFM endurance. However, those who performed the 

supervised training program using gametherapy also improved other domains 

of the PERFECT scheme (power, repetition and fast), which shows the feasibility 

to add gametherapy as a tool for PFMT. 
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5. CONCLUSION 

 

The feasibility of the supervised PFMT through gametherapy was 

identified observing adherence of participants, relief of urinary symptoms and 

improvement in PFM function. 
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ABSTRACT 

 

Objectives: To compare the Supervised Pelvic Floor Muscle Training (PFMT) 

protocol gametherapy with Unsupervised PFMT on urinary incontinence (UI) 

symptoms and PFM function in women with predominant stress UI. Methods: 

Randomized controlled clinical trial: Group Control (G_Control=50) and Group 

Gametherapy (G_Game=50). Both groups performed unsupervised PFMT. 

Additionally, the women in G_Game performed supervised PFMT through 

gametherapy. Before and after the interventions, the ICIQ-UI-SF, ICIQ-OAB, 

digital palpation (PERFECT scheme, which includes the assessment of power, 

endurance, repetition, and fast PFM contraction), surface electromyography 

(sEMG), and 4D translabial ultrasound (4D TLUS) were performed. The analysis 

was performed using the Intention-to-Treat analysis. Fisher's exact, Kruskal-

Wallis, Wilcoxon sign paired, and Mann-Whitney U test were used. Results: Intra-

group analysis: reduced ICIQ-UI-SF score (14.0 to 10.5, p<0.001, r=0.6; 14.5 to 4.5, 

p<0.001, r=0.8) with increased power (2.0 to 3.0, p<0.001, r=0.3; 2.0 to 3.0, 

p<0.001, r=0.5) and endurance (3.0 to 4.0, p<0.001, r=0.4; 3.0 to 5.0, p<0.001, 

r=0.5) in G_Control and G_Game, respectively. The G_Game also showed an 

increase in repetition (4.0 to 5.0, p<0.001; r=0.4) and fast (10.0 to 10.0, p<0.001; 

r=0.3). In the inter-group analysis, the reduction of urinary symptoms was 

observed by ICIQ-UI-SF (p<0.001; r=0.7), as well as endurance (p=0.024, r=0.3) 

and repetition (p=0.007, r=0.3) in G_Game. There was no statistical significance 

in sEMG and 4D TLUS. Conclusion: The supervised PFMT protocol gametherapy 

showed to be a promising tool, able of reducing UI symptoms and improving 

the function of PFM in women with predominant SUI when compared to the 

unsupervised PFMT protocol. 

 

Keywords: digital palpation, electromyography, gametherapy, pelvic floor, 

physiotherapy, translabial ultrasound. 
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1. INTRODUCTION 

 

Urinary incontinence (UI) defined as "any involuntary urine loss" is 

classified in three main types: stress urinary incontinence (SUI), urge urinary 

incontinence (UUI), and mixed urinary incontinence (MUI). The SUI is the most 

common type and it affects especially women1,2. According to Legendre et al. 

(2020),3 who followed-up 2640 women in a longitudinal study for eight years, 

the global incidence of UI is 21.9%, with 14.9% for SUI, 3.2% for UUI, and 3.1% for 

MUI.3 With exponential growth, the estimate for 2050 is that more than 28 million 

women will develop UI in the USA.4 

The SUI from multiple failures in continence mechanisms occurs 

during situations of physical effort such as coughing or sneezing and it affects 

especially young and middle-aged women, originating from anatomical 

defects in the structures that support the bladder and urethra2. However, UUI is 

more common in older women, as it is the result of increased bladder pressure 

from the contraction of the detrusor muscle2. In most cases of SUI, vaginal birth 

is considered the initiating factor - although women without obstetric history 

may also develop it - and the aggravating factors are overweight, previous 

muscular conditions, overload activities, and aging.2,5 

The International Urogynecological Association (IUGA) and the 

International Continence Society (ICS) recommend pelvic floor muscle training 

(PFMT) as the first line of treatment for UI.1,2 Therefore, the correct and effective 

contraction of pelvic floor muscles (PFM) is required, which according to Kegel 

(1952), should be performed to squeeze and elevate, cranially.5 According to 

De Lancey et al. (1988)6 and Miller et al. (2008),7 the voluntary and effective 

contraction of PFM before and during effort (The Knack Maneuver) is sufficient 

to compress and close the urethra, which may reduce significantly the urinary 

loss during the stress test after one week of pre-contraction training. 

Additionally, other studies suggest that a PFM ultrasound may be 

used to teach PFM contraction, and it may be performed for pre-contraction 
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training or contractions that are effective enough to elevate the bladder neck 

and prevent urinary loss.8,9 

Studies show that, depending on the specificity of the program, PFMT 

may promote morphological adaptations in the muscle fiber, with consequent 

hypertrophy, the transverse elevation of PFM, increment in the support system, 

and changes in the mechanical properties of the muscle, affecting the number 

of active motor neurons.5 

Thus, PFMT for women with SUI aims to improve the control and 

coordination of PFM, incrementing the support mechanism of the pelvic organs 

and consequently the middle third of the urethra, which is a region responsible 

for the continence mechanism, associated with better recruitment of fast fibers 

during activities that increase intra-abdominal pressure.2,5 

Therefore, functional activities should be encouraged so that 

patients resume muscle control gradually, which tends to improve PFM 

functionality.10 However, the great challenge of the conservative treatment 

based on PFMT programs is treatment adherence, considering the adherence 

by women is required for exercise maintenance.5,11 Studies show that, under 

the supervision of a physiotherapist, PFMT has a higher potential for therapeutic 

success, showing higher effectiveness than the unsupervised PFMT.5,12 

The feasibility of using virtual reality rehabilitation as a PFMT method 

was first described by Elliot et al. (2015)11 as a ludic, accessible, and effective 

tool to treat women of different ages.11 In parallel, a gametherapy protocol 

aiming to stimulate PFM contractions during pelvic movements, induced by 

virtual games, was developed by Botelho et al. (2015)13 and tested by Martinho 

et al. (2016)14 and Silva et al. (2016)15 using exercises that attempted to 

promote functional pelvic movements to stimulate the recruitment of PFM in 

daily activities. 

Thus, gametherapy seems to represent a promising tool, especially 

for being a motivating therapy. However, although some studies use 

gametherapy in different populations,11,14,15 the effect of this therapy on the 
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clinical and functional PFM response needs to be confirmed before used in the 

clinical practice.  

Therefore, we aimed to investigate the effect of PFMT through with 

gametherapy on the reduction of urinary symptoms in women with SUI and the 

parameters related to PFM function. We hypothesized that the reduction in 

urinary symptoms and the improvement of PFM function is greater in the 

supervised PFMT protocol gametherapy, in women with predominant SUI, when 

compared to those only performed the unsupervised PFMT protocol. 

 

2. MATERIALS AND METHODS 

 

2.1 Design, setting, and participants 

The randomized controlled clinical trial was performed between 

August 2015 and May 2018 by the Postgraduate Program in Surgical Sciences 

at the Physiotherapy Service of CAISM – Centro de Atenção Integral à Saúde 

da Mulher (UNICAMP), Campinas/SP, Brazil. Two-hundred and ten women were 

previously recruited for a cross-sectional study conducted by Martinho et 

al.  (2020),16 and those included in the present study (n=100) were recruited 

from a urogynecological outpatient clinic and the community, and they were 

randomly attributed to either the control or intervention group. 

 

2.2 Eligibility criteria 

The inclusion criteria for this study were women aged between 35 

and 70 years with prevalent urinary symptoms of stress urinary incontinence, 

according to the International Consultation on Incontinence Questionnaire - 

Short Form (ICIQ UI-SF)17 and the International Consultation on Incontinence 

Questionnaire - Overactive Bladder (ICIQ–OAB)18, considering the positive 

response of urinary loss during stress situations and those with urinary loss both 

in stress and urge situation, as long as stress prevailed. 



 

102 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

A study conducted by Martinho et al.16 excluded women with current 

urinary tract infection, cognitive, physical, or neurological disorders that could 

hinder their participation in the evaluation, previous oncology treatment such 

as brachytherapy or neovagina, both SUI or/and pelvic organ prolapse surgical 

history, pelvic organ prolapse exceeding the vaginal opening, PFM contraction 

grade either zero or one according to the Modified Oxford Grading Scale,19 

women who were unable to complete the assessment process, and those with 

missing ultrasound or PFM sEMG data. Additionally, we excluded other 110 

women, as follows: women with a history of instrumental delivery (n=24), more 

than three pregnancies (n=5), POP greater than II (according to the POPq)1 

(n=5), a complaint of PFM pain and spasm (n=6) observed during the initial 

assessment, women who had performed supervised PFMT (n=18), women who 

did not accept to participate in the research (n=2), and those who did not 

accept to participate in the training due to mobility difficulties (n=50). 

The women admitted to treatment who could not complete the final 

assessment process but performed at least 80% of the treatment proposed 

were included and analyzed by intention to treat. 

 

2.3 Ethical criteria 

This study was approved by the Ethics in Research Committee of the 

State University of Campinas – UNICAMP (CAAE: 41304914900005404) and 

registered at "ensaiosclinicos.gov.br" (U1111-1205-9058), following the 

CONSORT recommendations. All participants gave their informed and written 

consent according to the Helsinki declaration, before the initial assessment. 

 

2.4 Interventions 

Participants were randomized into two groups: 

 

Control Group: This group only received recommendations about PFM function 

based on anatomy, coordination, and PFM control, as well as a booklet of 
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recommendations (Figure 1a) to perform PFM contractions during daily activities 

(Unsupervised PFMT protocol). A researcher specialist in physiotherapy (ABLN) 

performed all recommendations during the initial assessment (digital palpation). 

After five weeks, a researcher specialist in physiotherapy (NMM) other than the 

one who performed the first assessment, evaluated the participants. 

 

Intervention Group (Gametherapy Group): The intervention group received the 

same booklet of recommendations (Figure 1a) given to the control group. 

Additionally, this group performed PFMT using gametherapy, supervised by a 

researcher specialist in physiotherapy (ABLN) during 10 sessions applied twice a 

week for 30 minutes and five consecutive weeks (Supervised PFMT protocol 

Gametherapy). Later, a researcher specialist in physiotherapy (NMM) other than 

the one who performed the first assessment, evaluated the group. The research 

group developed specific protocol13,14,15 through gametherapy, with the WiiTM 

console, using the game Wii Fit PlusTM, which selected the sub-games (1) Lotus 

FocusTM, (2) Penguin SlideTM, (3) Table TiltTM, and (4) Balance BubbleTM19,20 (Figure 

1b). 

The participants trained to perform the virtual games, executing the 

correct pelvic movements, keeping a calm breath, and promoting isometric 

PFM contraction. During gametherapy, verbal commands were given for the 

maximum voluntary contractions of PFM, and throughout the session, 

participants were reminded to contract the lower abdominal muscles gently, 

stabilizing the pelvis, maintaining an upright posture and correct breathing, with 

the following command: "Tighten the abdominal muscles by pulling the navel 

inwards, keep the posture upright, contract the PFM, inhale through the nose 

and exhale through the mouth". 

 



 

104 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

 
Figura 6 (Artigo 4): Figure 1 – Pelvic Floor Muscle Training Protocol. Figure 1a – 

Unsupervised Pelvic Floor Muscle Training Protocol through Booklet. Figure 1b – 

Supervised Pelvic Floor Muscle Training Protocol through Gametherapy. 
 

This study added the recommendation of PFM contractions during 

the performance of pelvic exercises in the virtual games, with instructions of 

contracting the PFM at the beginning of the pelvic movement and maintaining 

it for the most possible time (up to 10 seconds), followed by PFM relaxation for 

30 seconds and resuming the contraction in the same parameters during the 
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entire performance of exercises 2, 3, and 4 (PFMT with supervised 

gametherapy). 

 

2.5 Outcome measures  

 

2.5.1 Main outcome measures 

Urinary symptoms 

Stress urinary incontinence (complaint of involuntary urine loss due to 

physical effort)1,2 or Mixed urinary incontinence (complaint of involuntary urine 

loss associated with urge and stress),1,2 investigated with the ICIQ UI-SF,17 which 

allows qualifying and quantifying urinary loss, reproducing its severity, and 

investigating its impact on the quality of life, and with the ICIQ-OAB,18 which 

investigates the presence of overactive bladder symptoms (urge, frequency, 

nocturia, and urge incontinence) and its impact on the quality of life. 

 

2.5.2 Secondary outcome measures 

The secondary results were measured according to the functional 

parameters of the PFM assessed with digital palpation (power, endurance, 

repetitions, and fast PFM contractions according to the PERFECT scheme)19. 

Power is measured on a modified Oxford scale; Resistance is expressed as the 

period of up to 10 seconds, in which a maximum voluntary contraction can be 

maintained before the force is reduced by 35% or more; Repetition is the number 

of repetitions (up to 10) of the specific maximum voluntary contractions, allowing 

four seconds of rest between each contraction; and Fast is the number of 

repetitions of maximum voluntary contractions of one second (up to 10), 

measured after a brief rest (at least one minute).19 The PFM surface 

electromyography (PFM sEMG) and 4D translabial ultrasound (4D TLUS) (bladder 

neck elevation and hiatal area reduction) were also used, as described by 

Martinho et al. (2020).16 
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Aiming to compare the groups, the following demographic, clinical, 

and personal characteristics were considered: reported skin color, marital status, 

level of education, the practice of physical activities, hormonal data 

(menopause, hormonal replacement therapy), obstetric data (pregnancies, 

type of delivery, number of episiotomies), age, and body mass index (BMI). 

 

2.6 Sample 

The sample was calculated by comparing both groups, considering 

the power of 80% and a significance level of 5% for the following outcomes: 

severity of urinary incontinence based on the ICIQ-UI-SF17 (n=45 per group), PFM 

function based on power (n=45 per group) and endurance (n=54 per group) 

using the PERFECT scheme,19 and hiatal area measured by ultrasound (n=54 

per group). 

 

2.7 Randomization 

The women included in the study were randomly divided into two 

groups through a simple randomization process (computerized random 

numbers): control and experimental groups. The allocation of subjects was 

hidden by sequentially numbered, opaque, and sealed envelopes. After the 

assessment, the researcher opened the envelope attributed it to each 

participant, following the treatment process. Every participant was aware of 

the possibility of being allocated to either one of the groups. 

A physical therapist researcher specialized in women's health, blind 

to the participant's personal, clinical, and obstetric data, carried out the 

physical PFM examination. 

 

2.8 Statistical analysis 

The analyses were conducted using the Per-Protocol (PP) and 

Intention-to-Treat (ITT) analysis methods. The variables presenting missing data 

were imputed with the Last Observation Carried Forward (LOCF) method. 
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The categorical variables were presented through absolute and 

relative frequencies and they were compared with Fisher's exact test. All 

continuous variables were described and compared using medians and non-

parametric methods, respectively, considering they presented asymmetrical 

distribution. The medians of control and intervention groups (comparison 

between groups) were compared with the Kruskal-Wallis rank test. The different 

moments of the study (pre- and post-intervention) were compared with the 

paired Wilcoxon sign rank test. The effect sizes intra- and inter-group were also 

calculated from the paired Wilcoxon sign rank test and Mann-Whitney U 

statistics, respectively. The analyses were performed using the Stata 15.1 

software at a 5% significance level (p<0.05). As suggested by Cohen20, the 

norms for interpreting the effect-size values were divided into "small" (0.1-0.3), 

"medium" (0.4-0.5), and "large" (> 0.5) effect, and we standardized the r to 

identify them. 

 

3. RESULTS 

 

From the 100 eligible women, 33 in G_Control and 43 in G_Game 

completed the study, as represented in Figure 2. 
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Figura 7 (Artigo 4): Figure 2 - CONSORT flow diagram 

 

 

 

Table 1 presents the characteristics of the study participants. The 

groups were considered homogeneous for demographic, personal, and 

clinical variables. 

 

 

 

 

 

 

CONSORT 2010 Flow Diagram 

Assessed for eligibility (n= 210) 

Excluded (n= 110) 

    Not meeting inclusion criteria (n= 34) 

    Declined to participate (n= 52) 

    Other reasons (n= 24) 

Intention-to-Treat Analysis (n= 50) 

• Analyzed by digital palpation (n=50) - 

Excluded (n=0) 

• Analyzed by 4D TLUS (n=50) - Excluded (n=0) 

• Analyzed by sEMG (n=50) - Excluded (n=0) 

Per-Protocol Analysis (n= 50) 

• Analyzed by digital palpation (n=33) - 

Excluded (n= 17) not completed the training 

protocol 

• Analyzed by 4D TLUS (n=33) - Excluded (n= 17) 

not completed the training protocol 

• Analyzed by sEMG (n=33) - Excluded (n= 17) 

not completed the training protocol 

Intention-to-Treat Analysis (n= 50) 

• Analyzed by digital palpation (n=50) - 

Excluded (n=0) 

• Analyzed by 4D TLUS (n=50) - Excluded (n=0) 

• Analyzed by sEMG (n=50) - Excluded (n=0) 

Per-Protocol Analysis (n=50) 

• Analyzed by digital palpation (n=43) - 

Excluded (n=7) not completed the training 

protocol 

• Analyzed by 4D TLUS (n=43) - Excluded (n=7) 

not completed the training protocol 

• Analyzed by sEMG (n=43) - Excluded (n=7) not 

completed the training protocol 

Allocation 

Analysis 

Follow-Up 

Randomized (n= 100) 

Enrollment 

Allocated to intervention - CONTROL GROUP (n= 50) 

• Received allocated intervention (n= 50) 

• Excluded (n= 0) 

Allocated to intervention - GAMETHERAPY GROUP 

(n= 50) 

• Received allocated intervention (n= 50) 

• Excluded (n= 0) 

After 5 training weeks (n= 33) 

Discontinued intervention (due to personal 

issues or transport difficulties) (n= 17) 

After 5 training weeks (n= 43) 

Discontinued intervention (due to personal issues 

or transport difficulties) (n= 7) 
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Tabela 10 (Artigo 4): Table 1. Clinical characteristics of the population studied 
 G_Control 

(n=50) 

G Game 

(n=50) p-value1  

 N (%) 95% CI N (%) 95% CI 

DEMOGRAPHIC DATA      

Skin color      

White 39 (78.0) 64.3; 87.5 44 (88.0) 75.6; 94.6 
0.287 

Other 11 (22.0) 12.5; 35.7 6 (12.0) 5.4; 24.4 

Marital status      

Single 6 (12.0) 5.4; 24.4 11 (22.0) 12.5; 35.7 

0.255 Married/Cohabitating 37 (74.0) 60.0; 84.4 29 (58.0) 43.9; 70.9 

Divorced/Widower 7 (14.0) 6.8; 26.8 10 (20.0) 11.0; 33.5 

Level of education      

Illiterate 1 (2.0) 0.3; 13.2 0 (0.0) 0.0; 0.0 

0.382 
Elementary school 14 (28.0) 17.2; 42.1 16 (32.0) 20.5; 46.2 

High school 10 (20.0) 11.0; 33.5 15 (30.0) 18.9; 44.2 

Higher education 25 (50.0) 36.3; 63.7 19 (38.0) 25.6; 52.2 

Physical activity      

Does not practice 21 (42.0) 29.1; 56.1 24 (48.0) 34.5; 61.8 
0.581 

Up to twice a week 11 (22.0) 12.5; 35.7 13 (26.0) 15.6; 40.0 

HORMONAL DATA      

Menopause      

No 21 (42.0) 29.1; 56.1 18 (36.0) 23.9; 50.2 
0.838 

Yes 29 (58.0) 43.9; 70.9 32 (64.0) 49.8; 76.1 

Hormonal replacement      

No 45 (90.0) 77.9; 95.8 41 (82.0) 68.7; 90.4 
0.441 

Yes 5 (10.0) 4.2; 22.1 9 (18.0) 9.6; 31.3 

OBSTETRIC DATA      

Pregnancies      

0 5 (10.0) 4.2; 22.1 6 (12.0) 5.4; 24.4 

0.516 
1 5 (10.0) 4.2; 22.1 8 (16.0) 8.1; 29.1 

2 17 (34.0) 22.2; 48.2 20 (40.0) 27.3; 54.2 

3 23 (46.0) 32.7; 59.9 16 (32.0) 20.5; 46.2 

Number of vaginal deliveries      

0 27 (54.0) 40.1; 67.3 28 (56.0) 42.0; 69.1 

1.000 1 6 (12.0) 5.4; 24.4 6 (12.0) 5.4; 24.4 

2-3 17 (34.0) 22.2; 48.2 16 (32.0) 20.5; 46.2 

Number of cesarean deliveries      

0 22 (44.0) 30.9; 58.0 20 (40.0) 27.3; 54.2 

0.057 1 9 (18.0) 9.6; 31.3 19 (38.0) 25.6; 52.2 

2-3 19 (38.0) 25.6; 52.2 11 (22.0) 12.5; 35.7 

Number of abortions      

0 36 (72.0) 57.9; 82.8 38 (76.0) 62.1; 85.9 
0.820 

1-2 14 (28.0) 17.2; 42.1 12 (24.0) 14.1; 37.9 

PERSONAL DATA Median IQR Median IQR p-value2 
Age (years) 48.5 41.0; 56.0 53.0 47.0; 59.0 0.051 

BMI (kg/m2) 26.6 21.8; 29.0 25.8 23.3; 30.2 0.560 

The table presents demographic and clinical data expressed in percentage (%) followed by the confidence interval (CI), 

using 1Fisher’s exact test and considering a 95% confidence interval (CI). It also presents personal data expressed in 

median and interquartile range (IQR), using 2Kruskal-Wallis rank test and considering p-value<0.05. 

 

 Tables 2 and 3 present the intra- and inter-group analysis data, 

considering the ITT analyses. Appendix 1 and 2 present the intra- and inter-

group analysis data, considering the PP analysis. 
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Primary outcome measurement 

 

Comparing pre- and post-intervention periods, the intra-group 

analysis showed a reduction of urinary symptoms, especially in UI severity of 

both groups (large effect), as presented in Table 2, which also shows a 

significant difference between the groups (large effect) in the inter-group 

analysis after five weeks of PFMT, in which G_Game showed a greater 

reduction in UI impact. 

 

Tabela 11 (Artigo 4): Table 2. Comparison of urinary symptoms in both groups, 

pre-and post-intervention, using the ICIQ UI-SF and ICIQ-OAB questionnaires, by 

Intention-to-Treat analysis. 
 Intra-group analysis 

Inter-group 

analysis 

 
G_Control 

(n=50) 

G_Game 

(n=50)  
 Median IQR P value1 

Effect 

size3 
Median IQR P value1 

Effect 

size3 
P value2 

Effect 

size4 

In
te

n
ti
o

n
-t

o
-T

re
a

t ICIQ UI-SF 
          

Pre-intervention 14.0 13.0 - 16.0 

< 0.001 0.600 

14.5 12.0 - 18.0 

< 0.001 0.860 

0.934 0.495 

Post-intervention 10.5 6.0 - 14.0 4.5 0.0 - 9.0 < 0.001 0.728 

ICIQ-OAB 
  

  
  

  
  

Pre-intervention 4.5 2.0 - 8.0 

0.011 0.360 

4.5 3.0 - 7.0 

< 0.001 0.640 

0.989 0.499 

Post-intervention 3.0 1.0 - 6.0 2.0 1.0 - 4.0 0.145 0.584 

Legend: The table presents comparisons between pre- and post-intervention periods, comparing the times (1Wilcoxon 

rank test) and groups (2Kruskal-Wallis rank test). The data is presented with medians and interquartile range (IQR), 

according to intention-to-treat analysis. Effect sizes were calculated both for intra- (3Paired signed-rank Wilcoxon test) 

and inter-group comparisons (4Mann-Whitney U statistic). 

ICIQ UI-SF: International Consultation on Incontinence Questionnaire Urinary Incontinence - Short Form 

ICIQ-OAB: International Consultation on Incontinence Questionnaire Urinary Incontinence - Overactive Bladder 

 

Secondary outcome measurement 

 

Table 3 shows, in the intra-group analysis pre- and post-intervention, 

increased power (G_Control: medium effect and G_Game: large effect) and 

endurance (G_Control: medium effect and G_Game: large effect), and 

increased repetition (medium effect) and fast PFM contraction (medium 

effect) in G_Game. The  group comparisons in the inter-group analysis after five 

weeks of PFMT showed a difference between the groups regarding endurance 

(medium effect) and repetition (medium effect), showing that G_Game 
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obtained a significantly greater improvement and there was no significant 

difference in power and fast PFM contractions. 

 

Tabela 12 (Artigo 4): Table 3. Investigation of PFM function in both pre- and 

post-intervention groups, through digital palpation, transperineal ultrasound 

(4D TLUS), and sEMG, by Intention-to-Treat analysis. 

 

 

Table 3 also shows, in the intra-group analysis, no significant 

differences between the pre- and post-intervention periods for the sEMG and 

4D TLUS data analyzed. In the inter-group analysis, the results were similar and 

there were no significant differences between the pre- and post-intervention 

periods for the sEMG and 4D TLUS data analyzed, except for the reduction of 

 Intra-group analysis 
Inter-group 

analysis 

 
   G_Control 

(n=50) 

G_Game 

(n=50)  
  Median IQR P value1 Effect size3 Median IQR P value1 Effect size3 P value2 Effect size4 

 Palpation           

In
te

n
ti
o

n
-t

o
-T

re
a

t 

Power           

Pre-intervention 2.0 2.0 - 3.0 < 0.001 

 

0.374 

 

2.0 2.0 - 3.0 
< 0.001 0.536 

0.848 0.511 

Post-intervention 3.0 2.0 - 3.0 3.0 3.0 - 3.0 0.051 0.383 

Endurance           
Pre-intervention 3.0 2.0 - 4.0 

< 0.001 0.419 
3.0 2.0 - 4.0 

< 0.001 0.525 
0.963 0.497 

Post-intervention 4.0 3.0 - 5.0 5.0 3.0 - 6.0 0.024 0.368 

Repetition           
Pre-intervention 4.0 3.0 - 5.0 

0.493 0.069 
4.0 3.0 - 5.0 

< 0.001 0.413 
0.489 0.460 

Post-intervention 4.0 3.0 - 6.0 5.0 4.0 - 7.0 0.007 0.340 

Fast           
Pre-intervention 10.0 8.0 - 10.0 

0.583 0.055 
10.0 7.0 - 10.0 

< 0.001 0.328 
0.734 0.483 

Post-intervention 10.0 8.0 - 10.0 10.0 10.0 - 10.0 0.090 0.401 

4D TLUS           
Bladder neck 

elevation 
          

Pre-intervention 0.5 0.4 - 0.7 
0.175 0.136 

0.6 0.4 - 0.8 
0.784 0.027 

0.164 0.419 

Post-intervention 0.5 0.0 - 0.7 0.5 0.2 - 0.9 0.160 0.419 

Hiatal area 

reduction 
          

Pre-intervention 18.0 8.7 - 25.8 
0.247 0.156 

19.0 12.3 - 26.2 
0.679 0.041 

0.475 0.458 

Post-intervention 16.3 8.7 - 22.4 21.2 9.7 - 31.0 0.071 0.395 

sEMG           
Normalized RMS           
Pre-intervention 90.9 85.5 - 94.1 

0.277 0.109 
92.2 87.9 - 95.1 

0.081 0.175 
0.247 0.432 

Post-intervention 92.1 86.6 - 94.3 93.6 89.6 - 96.1 0.098 0.403 

Legend: The table presents comparisons between pre- and post-intervention periods, comparing the times (1Wilcoxon 

rank test) and groups (2Kruskal-Wallis rank test). The data is presented with medians and interquartile range (IQR), 

according to intention-to-treat analysis. Effect sizes were calculated both for intra- (3Paired signed-rank Wilcoxon test) 

and inter-group comparisons (4Mann-Whitney U statistic). 
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hiatal area at post-intervention, which presented a significant difference 

between the groups. 

 

4. DISCUSSION 

 

Both PFMT protocols improved significantly the severity of urinary 

incontinence symptoms and the function of pelvic floor muscles when assessed 

clinically. 

These findings confirm our hypothesis that supervised PFMT protocol 

gametherapy could be more effective in reducing urinary symptoms and 

improving PFM function in women with predominant SUI when compared to 

those who performed only unsupervised PFMT protocol, which reinforces the 

results found in previous studies.11,14,15 However, it is up to us, the researchers, to 

discuss and understand the true role of adding gametherapy to PFMT. 

In this study, we compared two PFMT protocols in women with 

prevalent SUI. The severity of UI symptoms was measured with the total score of 

the ICIQ UI-SF and the symptoms of an overactive bladder were measured with 

the total score of the ICIQ-OAB. The results show that after five weeks of PFMT, 

the women were clinically better concerning the symptoms of urinary loss, and, 

for having prevalent SUI, the symptoms of an overactive bladder were less 

affected in a predictable way. 

Aiming to verify whether gametherapy could present an effect on 

the parameters of muscular function, we used three different assessment 

instruments. Digital palpation, a clinical method considered reliable because it 

was performed by one single researcher who was experienced, trained, and 

skilled, using the PERFECT scheme19 as a parameter, which differentiates the 

parameters of power, endurance, repetition, and fast. This was followed by 

sEMG to verify the electrical activity of the pelvic muscles, although we 

currently believe the method has major limitations to refer to clinically 

significant responses. Finally, to add an anatomic and functional parameter in 
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increasing use in the physiotherapeutic field, the 4D TLUS was performed to 

measure the bladder neck elevation and the hiatal area reduction.16 

Thus, the group that received treatment with gametherapy 

presented improvement in the different parameters of muscular function 

(power, endurance, repetition, and fast), which suggests that gametherapy 

may represent a strategy of association with conventional PFMT protocols to 

reduce urinary symptoms and improve PFM function in women with SUI. 

The guidelines of the clinical practice at the ICS and IUGA 

recommend PFMT as the first line of conservative treatment for SUI and MUI 

(Evidence level: 1),1,2,5 showing that the results of the supervised training tend 

to be superior to the training with little or no supervision (Degree of 

recommendation: A).1,10 

Moreover, to be effective, any PFMT program needs to promote gain 

of strength, resistance, power, relaxation, or a combination of these 

parameters, which requires dedication, awareness by the women in training, 

and an adequate selection of the type of exercise and the training program 

used.5,13 However, other factors seem to affect the effectiveness of PFMT, 

including rates of adherence, lack of motivation, and supervised or 

unsupervised follow-up of the training program. 7,11,12 

Thus, the adherence to the practice of physical exercises of isolated 

contraction of the PFM has been a great challenge faced by patients and 

professionals for the maintenance of results.11,12 The rates of adherence to 

conservative treatment tend to decrease its effects in the long term. Therefore, 

efforts have been made so the training protocols are more interactive and 

dynamic, preventing a tedious routine that favors treatment dropout.21 

With this purpose, researchers11,13 have investigated the feasibility of 

using virtual reality in women with UI. Elliot et al.11 observed a reduction in 

frequency and volume of urinary loss, which also reflected in the improvement 

of quality of life and urinary complaints, with good acceptance among the 

participants. Martinho et al. (2016)14 performed a randomized controlled trial 
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with 60 women in post-menopause, comparing groups of women who 

performed PFMT with virtual reality and with a gym ball. They concluded that 

both were effective to improve PFM strength but the muscle resistance was 

higher in the virtual reality group. The study performed by Silva et al. (2016)15 

applying a PFMT protocol with gametherapy in young, continent, and 

nulliparous women concluded that gametherapy training allowed a better 

coactivation of PFM in response to the contraction of the abdominal transverse 

muscle. 

In our study, the supervised PFMT protocol using gametherapy, 

adapted from Martinho et al. (2016)14 and Silva et al. (2016)15 followed the 

principles of exercise physiology for muscle training recommended by the 

American College of Sports Medicine (ACSM),22 which include specificity, 

overload, and reversibility. Considering these recommendations, we added 

maximum voluntary contractions of PFM during the performance of pelvic 

exercises in the virtual games to provide more specificity to the protocol and 

improve muscular function.  This potentially favored the increase in power, 

endurance, fast, and repetition in G_Game, while G_Control presented only 

an increase in power and endurance. However, the group comparison 

showed a significant increase in repetition and endurance only in G_Game. 

The unsupervised PFMT protocol using the booklet was based on the 

PFMT program proposed by Mørkved and Bø23 and on the recommendation of 

"The Knack Maneuver" proposed by Miller et al.7 to prescribe PFMT associated 

with pre-contraction during effort situations, which could be sufficient to 

reduce the severity of urinary symptoms. 

Our study showed not only the reduction of urinary loss symptoms but 

also the concomitant increase in the ability of PFM contraction in both groups, 

suggesting that the instructions given to the participants were sufficient to 

promote a perceptible clinical improvement. However, most participants of 

our study had a high level of education (as presented in Table 1, higher 
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education), which may have favored the understanding of the treatment 

proposed. 

Two of the parameters studied (sEMG and 4D TLUS) showed no 

statistical significance in our findings, although we may currently believe that 

the highest clinical significance is truly in the symptomatic complaint of patients 

and the perception of muscular function identified by the hands of the 

physiotherapist. 

Today, the applicability of sEMG for the specific assessment of PFM 

function is debatable and it was not found in the present study. The study by 

Dornowski et al.,24 including 64 women with and without urinary symptoms and 

followed-up for six weeks of PFMT, increased electromyographic values of the 

PFM. Although the treatment time did not differ much from our protocol, the 

five-week follow-up may not have been sufficient to promote changes in the 

electromyographic findings of the PFM. 

According to Junginger et al. (2010),25 the functional contraction of 

PFM is sufficient to elevate the bladder neck and prevent urinary loss during 

activities of increased intra-abdominal pressure. Based on this premise, our 

study investigated the positioning of the bladder neck and the area of the 

genital hiatus before and after interventions, calculating bladder neck 

elevation and hiatal area reduction, as proposed by Martinho et al. (2020).16 

However, there were no differences in the pre- and post-intervention findings 

in both groups, which suggests that the training proposed was not sufficient to 

promote functional changes visible to the 4D TLUS examination. The limitation 

of training time could have promoted such effect, although Junginger et al.25 

have reported that the bladder neck elevation would represent a temporary, 

that is, functional response. 

From the results obtained, it is suggested that gametherapy might be 

a supporting resource to PFMT, adding benefits to the clinical practice. 

However, we found some limitations in its application. In our study, we used 

clear tools to determine the adherence to the protocols, the population 
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included women with mild to moderate SUI from a waiting list for 

physiotherapeutic treatment and perhaps the results are not similar in women 

with more severe SUI. The protocol or even its duration was insufficient to 

promote functional adaptations that could be detected using sEMG and 4D 

TLUS of the PFM, which justifies the performance of further investigations until its 

indication is applied in the clinical practice. 

 

5. CONCLUSION 

 

The supervised PFMT protocol gametherapy showed to be a 

promising tool, able of reducing UI symptoms and improving the function of 

PFM in women with predominant SUI when compared to the unsupervised PFMT 

protocol. 
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5. DISCUSSÃO GERAL 

 

Reconhecida como uma das maiores preocupações no campo de 

saúde pública, a redução na qualidade de vida é uma condição 

estigmatizante,102 podendo resultar em comportamentos limitadores, 

reduzindo assim a autoestima das mulheres com IU.23 Estudos19,81 têm relatado 

a ocorrência de depressão e isolamento social em pacientes incontinentes, 

tornando tal condição um problema de saúde de alta relevância, que deve 

ser amplamente discutido, em equipes multiprofissionais, de modo a 

reestabelecer as condições físicas e emocionais dessas mulheres. Além disso, 

a hipoatividade sexual é mais um dos desafios enfrentados pelas pacientes 

com IU, muitas vezes relacionada à ansiedade e medo de que ocorra uma 

perda involuntária durante a relação.23 

Conforme estabelecido e amplamente recomendado pela 

IUGA/ICS, o TMAP supervisionado é o tratamento conservador de primeira 

linha para a IU, especialmente na IUE e IUM, com elevado nível de 

evidência.16,12 Essas mesmas diretrizes propõem ainda que a melhora relatada 

pelas pacientes, em termos de sintomas urinários e impacto na qualidade de 

vida, deve ser considerada como medida primária de resultado em futuras 

investigações.  

Apesar disso, a baixa adesão aos programas de TMAP é uma 

dificuldade frequentemente enfrentada por profissionais no mundo todo, que 

reflete num importante desafio para a melhora das pacientes118. Neste 

contexto, pesquisadores do mundo todo têm buscado novos recursos 

terapêuticos que possam impactar positivamente na redução das queixas 

urinárias relatadas pelas pacientes, na função dos MAP e na melhora da 

qualidade de vida dessas mulheres. 

Dentre esses recursos, têm sido discutida a aplicabilidade da 

tecnologia em mulheres com disfunções do assoalho pélvico que apresentam 

sintomas de IUE e IUM. Considerando essa possibilidade, encontram-se 
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disponíveis estudos de viabilidade e resultados encontrados em programas de 

TMAP por meio de realidade virtual (gameterapia) e terapia de lembrete 

(App). 

Considerando que o número de Apps desenvolvidos 

especificamente para a saúde vem crescendo exponencialmente, – mais de 

100.000 Apps nesta categoria estão disponíveis nas plataformas Android e 

IOS120 – realizamos uma revisão sistemática para avaliar os possíveis impactos 

da terapia de lembrete (App) no controle da IU, por meio de TMAP.  

Foram realizadas buscas em oito bases de dados, tendo sido 

incluídos apenas três estudos elegíveis,6,111,11 observando redução dos 

sintomas urinários em todos eles, e redução nos escores de qualidade de vida 

específicos para a IU em dois deles, enquanto um apresentou aumento nos 

escores. 

Baseado nisso, após criteriosa análise dos estudos inclusos, pudemos 

observar redução significativa no escore do ICIQ UI-SF, ICIQ-VS e QUID quando 

se comparou os participantes do grupo intervenção (App) ao grupo controle. 

Um ensaio clínico randomizado111 realizado na Austrália, verificou redução dos 

sintomas urinários pelo escore do questionário ICIQ UI-SF de 8,6 – 12,0 para 3,0 

– 4,5 em pacientes submetidas a exercícios dos MAP convencionais, sem uso 

de Apps. De maneira semelhante, isso pode ser observado no grupo 

intervenção (App) do nosso trabalho, no qual a diferença média padronizada 

do período pós-intervenção atingiu 1.32 quando comparado ao período pré-

intervenção. Isso poderia ser explicado pela facilidade de realizar os exercícios 

em casa, sem a necessidade de deslocamento até o consultório.106 Contudo, 

é importante ressaltar que a terapia de lembrete não substitui o 

acompanhamento profissional, sendo função do fisioterapeuta promover o 

monitoramento dos pacientes mesmo que à distância. 

Pudemos perceber ainda que o grupo de intervenção (App) obteve 

redução nos escores dos questionários ICIQ-VS-QoL e ICIQ-LUTSQoL, sendo 

possível inferir que, com a adesão ao tratamento e a melhora dos sintomas, 
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as pacientes se sentem mais confiantes para realizar suas atividades rotineiras, 

recuperando a autoestima e, consequentemente, a qualidade de vida. 

Apesar dos possíveis benefícios, ainda há poucos estudos sobre o 

efeito da gameterapia no controle da IU. Com o objetivo de investigar a 

influência do TMAP por meio de gameterapia no tratamento conservador da 

IU, e considerando a complementação de nosso entendimento a respeito da 

eficácia dos recursos tecnológicos na redução dos sintomas urinários, função 

dos MAP e melhora da qualidade de vida de pacientes com IU, realizamos 

ainda uma revisão sistemática da literatura. Similarmente à primeira revisão 

sistemática desenvolvida para investigação da terapia de lembrete na IU, 

foram realizadas buscas em onze bases de dados, tendo sido elegíveis apenas 

três estudos.40,43,15 

Mesmo com poucas evidências científicas, essa revisão sistemática 

sugeriu que o uso da gameterapia associada aos protocolos de TMAP têm 

apresentado resultados promissores. Os estudos incluídos relataram redução 

significativa dos sintomas urinários avaliados por meio do questionário ICIQ UI-

SF e pelos escores de pad-teste de uma hora, além de melhora na adesão 

das participantes (apesar de apenas um estudo ter relatado análise das taxas 

de adesão).40,43,15 Possivelmente, a facilidade na utilização e a interação 

gerada entre os jogos virtuais e as participantes, represente um aspecto 

positivo na aceitação ao recurso terapêutico, o que pode ter refletido na 

melhora da adesão ao programa de treinamento. 

Estudos prévios realizados com mulheres assintomáticas para IU, 

corroboram com esses resultados, tendo sido verificados também melhora da 

função e coativação dos MAPs, sugerindo que esses resultados possam ser 

similares em mulheres com queixas urinárias.107,78 

Não foi possível a realização de metanálise em nenhuma das 

revisões sistemáticas, uma vez que poucos estudos preencheram os critérios 

de elegibilidade, mesmo tendo sido utilizadas estratégias de pesquisa 
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criteriosas e abrangente, sem restrições de idioma, ano ou status de 

publicação. 

Alguns desses resultados foram confirmados nos estudos clínicos 

desenvolvidos nessa pesquisa. No primeiro ensaio clínico aleatorizado, com o 

objetivo de investigar a viabilidade do TMAP por meio da gameterapia sobre 

os sintomas de IU, avaliados por meio do questionário ICIQ UI-SF, e a função 

dos MAP, avaliada por meio de palpação digital - todas os participantes 

experimentaram alívio dos sintomas urinários. No entanto, a melhora na 

função dos MAP, mais especificamente, na força muscular, foi observada 

apenas no grupo gameterapia. Com alto índice de concordância na 

literatura científica, a melhora na função dos MAP após programas de 

treinamento muscular, é proveniente do incremento na força, resistência e 

coordenação desse grupo muscular, contribuindo para a melhora na função 

de suporte exercida pelos MAPs e fechamento do esfíncter uretral, com 

consequente reflexo no controle dos sintomas urinários.3,16,52,36,32 A melhora na 

funcionalidade dos MAP pode ser explicada pelas adaptações neurais e 

morfológicas que ocorrem durante um período de realização dos exercícios.91 

Além disso, a contração dos MAP realizada de forma correta, no sentido de 

“apertar” e “elevar”, tende a promover aumento da pressão uretral, 

favorecendo a contenção urinária.89 

Sugerimos ainda que a redução dos sintomas urinários observada 

por ambos os grupos, possivelmente apresente forte relação com as 

recomendações recebidas durante a avaliação fisioterapêutica, bem como 

com a cartilha de exercícios domiciliares que ambos os grupos receberam. 

Após constatada a viabilidade da associação da gameterapia ao 

protocolo de TMAP, realizamos um ensaio clínico aleatorizado com 100 

mulheres alocadas em grupo controle (n=50) e grupo gameterapia (n=50), 

utilizando três diferentes instrumentos de avaliação: palpação digital, 

utilizando como parâmetro o esquema PERFECT70 (power, endurance, 

repetition e fast), seguido de sEMG e 4D TLUS.77  
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Após cinco semanas de intervenção, ambos os grupos 

apresentaram redução da severidade dos sintomas urinários, verificado pelos 

escores de ICIQ UI-SF. De modo similar ao estudo de viabilidade, 

adicionalmente, o TMAP por meio da gameterapia, apresentou melhora em 

todos os parâmetros da função muscular (power, endurance, repetition e 

fast), sugerindo que a gameterapia possa ser um recurso efetivo na 

associação aos protocolos de TMAP convencionais, em mulheres com IUE. A 

possibilidade de combinar as estratégias da gameterapia, permitindo a 

interatividade por meio de movimentos lúdicos, bem como a facilidade de 

realizar os exercícios dos MAP em casa, são atrativos que merecem atenção. 

Neste contexto, o uso das tecnologias, a exemplo da realidade 

virtual e do uso de Apps, têm se mostrado perfeitamente aplicável no 

gerenciamento da IU, tendo em vista que o programa de exercícios pode ser 

realizado no conforto de sua residência de maneira lúdica e acessível,40 com 

potenciais efeitos na melhora da função dos MAP e na redução dos sintomas 

urinários. 

Assim, nossos resultados sugerem que a gameterapia e o uso de 

Apps por meio de terapia de lembrete podem impactar positivamente os 

resultados obtidos com o tratamento conservador de IU. Contudo, o 

acompanhamento profissional ainda é imprescindível, cabendo ao 

fisioterapeuta o monitoramento, mesmo que à distância, dos pacientes. 
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6. CONCLUSÃO 

 

1. O uso de Apps tem mostrado impacto positivo no controle da IU, 

promovendo estratégias de TMAP com consequente redução dos sintomas, 

melhora da qualidade de vida e da adesão das participantes; 

2. A gameterapia como estratégia de TMAP oferece benefícios as 

mulheres com IU, incluindo redução de sintomas urinários, redução dos 

escores de Pad Test de uma hora, com melhoria dos aspectos 

neuropsicológicos. Seus resultados tendem a ser similares ao TMAP 

convencional; 

3. A viabilidade da utilização da gameterapia, em mulheres 

climatéricas com IUE ou IUM, foi identificada observando adesão dos 

participantes, alívio dos sintomas urinários e melhora da função do PFM; 

4. Assim, o protocolo de TMAP supervisionado por meio de 

gameterapia  mostrou-se ser uma ferramenta promissora, capaz de reduzir os 

sintomas de IU e melhorar a função dos MAP, em mulheres com IUE 

predominante, quando comparado ao TMAP não supervisionado. 

  



 

127 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

7. REFERÊNCIAS 

 

1. Abrams P, Andersson KE, Birder L, et al. Fourth International Consultation 

on Incontinence Recommendations of the International Scientific 

Committee: Evaluation and treatment of urinary incontinence, pelvic 

organ prolapse, and fecal incontinence. Neurourol Urodyn. 

2010;29(1):213-240. doi:10.1002/nau.20870 

2. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U, Kerrebroeck 

PV, Victor A, Wein A. The standardisation of terminology in lower urinary 

tract function: report from the standardisation sub-committee of the 

International Continence Society. Urology. 2003;61(1):37-49. 

doi:10.1016/s0090-4295(02)02243-4. 

3. Abrams P, Cardozo L, Wagg A, Wein A. (Eds) Incontinence 6th Edition. 

ICI-ICS. International Continence Society, Bristol UK. 2017; ISBN: 978-

0956960733. 

4. Albuquerque MT, Micussi BC, Soares EMM, Lemos TMAM, Brito TNS, Silva 

JB, Maranhão TMO. Correlation between complaints of stress urinary 

incontinence and the one-hour pad test in postmenopausal 

women]. Rev Bras Ginecol Obstet. 2011;33(2):70-74. 

5. Alewijnse D, Mesters I, Metsemakers J, Adriaans J, van den Borne B. 

Predictors of intention to adhere to physiotherapy among women with 

urinary incontinence. Health Educ Res. 2001;16(2):173-186. 

doi:10.1093/her/16.2.173. 

6. Araujo CC, Marques AA, Juliato CRT. The Adherence of Home Pelvic 

Floor Muscles Training Using a Mobile Device Application for Women 

With Urinary Incontinence: A Randomized Controlled Trial [published 

online ahead of print, 2019 Jan 8]. Female Pelvic Med Reconstr Surg. 

2019; doi:10.1097/SPV.0000000000000670. 



 

128 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

7. Arean PA, Hallgren KA, Jordan JT, et al. The Use and Effectiveness of 

Mobile Apps for Depression: Results From a Fully Remote Clinical Trial. J 

Med Internet Res. 2016;18(12):e330. doi:10.2196/jmir.6482. 

8. Armstrong KA, Coyte PC, Brown M, Beber B, Semple JL. Effect of Home 

Monitoring via Mobile App on the Number of In-Person Visits Following 

Ambulatory Surgery: A Randomized Clinical Trial. JAMA Surg. 

2017;152(7):622-627. doi:10.1001/jamasurg.2017.0111. 

9. Arnouk A, De E, Rehfuss A, Cappadocia C, Dickson S, Lian F. Physical, 

Complementary, and Alternative Medicine in the Treatment of Pelvic 

Floor Disorders. Curr Urol Rep. 2017;18(6):47. doi:10.1007/s11934-017-

0694-7. 

10. Ashton-Miller JA, DeLancey JO. Functional anatomy of the female 

pelvic floor. Ann N Y Acad Sci. 2007;1101:266-296. 

doi:10.1196/annals.1389.034. 

11. Asklund I, Nyström E, Sjöström M, Umefjord G, Stenlund H, Samuelsson E. 

Mobile app for treatment of stress urinary incontinence: A randomized 

controlled trial. Neurourol Urodyn. 2017;36(5):1369-1376. 

doi:10.1002/nau.23116. 

12. Baeßler K, Junginger B. Traditional gymnastic exercises for the pelvic 

floor often lead to bladder neck descent – a study using perineal 

ultrasound. Geburtshilfe Frauenheilkd. 2017;77(7):765-770. doi:10.1055/s-

0043-103460 

13. Bardsley A. An overview of urinary incontinence. Br J Nurs. 

2016;25(18):S14-S21. doi:10.12968/bjon.2016.25.18.S14 

14. Bartoli S, Aguzzi G, Tarricone R. Impact on quality of life of urinary 

incontinence and overactive bladder: a systematic literature review. 

Urology. 2010;75(3):491-500. doi:10.1016/j.urology.2009.07.1325. 

15. Bezerra LO. Avaliação comparativa da eficácia do treinamento da 

musculatura do assoalho pélvico e da gameterapia no tratamento da 

incontinência urinária mista: Ensaio clínico randomizado. Natal. 



 

129 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

Dissertação [Mestrado em Fisioterapia] – Universidade Federal do Rio 

Grande do Norte; 2018. 

16. Bø K, Berghmans B, Morkved S, Kampen, MV. Evidence-Based Physical 

Therapy for the Pelvic Floor. Bridging Science and Clinical Practice. 

Churchill Livingstone. 2015, 2nd Edition, Pages 111-130. 

https://doi.org/10.1016/B978-0-7020-4443-4.00006-6. 

17. Bø K, Frawley HC, Haylen BT, Abramov Y, Almeida FG, Berghmans B, 

Bortolini M, Dumoulin C, Gomes M, McClurg D, Meijlink J, Shelly E, 

Trabuco E, Walker C, Wells A. An International Urogynecological 

Association (IUGA)/ International Continence Society (ICS) joint report 

on the terminology for the conservative and nonpharmacological 

management of female pelvic floor dysfunction. Neurourol Urodynam. 

2016;  36(2): 221–244. https://doi.org/10.1002/nau.23107 

18. Bø K, Sherburn M. Evaluation of female pelvic-floor muscle function and 

strength. Phys Ther. 2005;85(3):269-282. 

19. Bogner HR, Gallo JJ, Sammel MD, Ford DE, Armenian HK, Eaton WW. 

Urinary incontinence and psychological distress in community-dwelling 

older adults. J Am Geriatr Soc. 2002;50(3):489-495. doi:10.1046/j.1532-

5415.2002.50115.x. 

20. Botelho S, Martinho N, Silva V, Marques J, Carvalho LC, Riccetto C. 

Virtual reality: a proposal to pelvic floor muscle training. Int Urogynecol 

J. 2015; 26: 1709-1712. doi:10.1007/s00192-015-2698-5. 

21. Botelho S, Riccetto C, Herrmann V, Pereira LC, Amorim C, Palma P. 

Impact of delivery mode on electromyographic activity of pelvic floor: 

comparative prospective study. Neurourol Urodyn. 2010;29(7):1258-

1261. doi: 10.1002/nau.20864. 

22. Braekken IH, Majida M, Engh ME, Bø K. Can pelvic floor muscle training 

reverse pelvic organ prolapse and reduce prolapse symptoms? An 

assessor-blinded, randomized, controlled trial. Am J ObstetGynecol. 

2010; 203:170.e1-7. http://dx.doi.org/10.1016/j.ajog.2010.02.037. 

https://www.sciencedirect.com/science/book/9780702044434
https://www.sciencedirect.com/science/book/9780702044434
https://doi.org/10.1016/B978-0-7020-4443-4.00006-6
https://doi.org/10.1002/nau.23107
http://dx.doi.org/10.1007/s00192-015-2698-5


 

130 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

23. Caruso S, Brescia R, Matarazzo MG, Giunta G, Rapisarda AMC, Cianci 

A. Effects of Urinary Incontinence Subtypes on Women's Sexual Function 

and Quality of Life. Urology. 2017;108:59-64. doi:10.1016/j.urology.2017. 

06.025. 

24. Chen HY, Chang WC, Lin WC, et al. Efficacy of pelvic floor rehabilitation 

for treatment of genuine stress incontinence. J Formos Med Assoc. 

1999;98(4):271-276. 

25. Choi YH, Paik NJ. Mobile Game-based Virtual Reality Program for Upper 

Extremity Stroke Rehabilitation. J Vis Exp. 2018;(133):56241. Published 

2018 Mar 8. doi:10.3791/56241. 

26. Cochrane Handbook for systematic Reviews of Interventions Version 

5.1.0 [Internet]. 2011 [cited 08 August 2019]. 

27. Cohen, J. Statistical power analysis. Curr Dir Psychol Sci: 1992; 1(3): 98-

101. https://doi.org/10.1111/1467-8721.ep10768783. 

28. Committee on Practice Bulletins—Gynecology and American 

Urogynecologic Society. ACOG Practice bulletin nº. 155: Summary: 

Urinary Incontinence in Women. Obstet Gynecol; 2015;126(5):e66-e81. 

doi:10.1097/AOG.0000000000001143. 

29. Cozzani M, Ragazzini G, Delucchi A, et al. Oral hygiene compliance in 

orthodontic patients: a randomized controlled study on the effects of a 

post-treatment communication. Prog Orthod. 2016;17(1):41. 

doi:10.1186/s40510-016-0154-9. 

30. de Andrade RL, Bø K, Antonio FI, Driusso P, Mateus-Vasconcelos ECL, 

Ramos S, Julio MP, Ferreira CHJ. An education program about pelvic 

floor muscles improved women’s knowledge but not pelvic floor muscle 

function, urinary incontinence or sexual function: a randomised trial. 

Journal of Physiotherapy. 2018; 64:91-96. 

https://doi.org/10.1016/j.jphys.2018.02.010. 

31. de Bruin ED, Schoene D, Pichierri G, Smith ST. Use of virtual reality 

technique for the training of motor control in the elderly. Some 

https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.1016/j.jphys.2018.02.010


 

131 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

theoretical considerations. Z Gerontol Geriatr. 2010;43(4):229-234. 

doi:10.1007/s00391-010-0124-7 

32. DeLancey JOL. Structural aspects of the extrinsic continence 

mechanism. Obstet Gynecol. 1988; 72(3 Pt 1):296-301. (PMID:3405547). 

33. Dietz HP, Wilson PD, Clarke B. The use of perineal ultrasound to quantify 

levator activity and teach pelvic floor muscle exercises. Int Urogynecol 

J Pelvic Floor Dysfunct. 2001;12(3):166–168. doi: 10.1007/s001920170059. 

34. Dockx K, Bekkers EM, Van den Bergh V, Ginis P, Rochester L, Hausforff 

JM, Mirelman A, Nieuwboer A. Virtual reality for rehabilitation in 

Parkinson's disease. Cochrane Database Syst Rev. 

2016;12(12):CD010760. doi:10.1002/14651858.CD010760.pub2. 

35. Dornowski M, Sawicki P, Vereshchaka I, Piernicka M, Bludnicka M, 

Worska A, Szumilewicz A. Trianing-Related Changes of EMG Activity of 

the Pelvic Floor Muscles in Women with Urinary Incontinence Problems. 

Neurophysiol. 2018; 50(3):215-221. doi: 10.1007/s1162-018-9740-4. 

36. Dumoulin  C, Cacciari  LP, Hay‐Smith  EJC. Pelvic floor muscle training 

versus no treatment, or inactive control treatments, for urinary 

incontinence in women. Cochrane Database of Systematic Reviews. 

2018;10:CD005654. doi:10.1002/14651858.CD005654.pub4. 

37. Dumoulin C, Pazzoto Cacciari L, Mercier J, Keeping the pelvic floor 

healthy. Climacteric. 2019; 22(3): 257-262. 

doi: 10.1080/13697137.2018.1552934 

38. Dumoulin C, Glazener C, Jenkinson D. Determining the optimal pelvic 

floor muscle training regimen for women with stress urinary 

incontinence. Neurourol Urodyn. 2011;30(5):746-753. 

doi:10.1002/nau.21104 

39. Eickmeyer SM. Anatomy and Physiology of the Pelvic Floor. Phys Med 

Rehabil Clin N Am. 2017;28(3):455-460. doi:10.1016/j.pmr.2017.03.003. 

40. Elliott V, de Bruin ED, Dumoulin C. Virtual reality rehabilitation as a 

treatment approach for older women with mixed urinary incontinence: 

https://doi.org/10.1080/13697137.2018.1552934


 

132 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

a feasibility study. Neurourol Urodyn. 2015; 34(3):236-243. 

doi:10.1002/nau.22553 

41. Felde G, Ebbesen MH, Hunskaar S. Anxiety and depression associated 

with urinary incontinence. A 10-year follow-up study from the 

Norwegian HUNT study (EPINCONT) [published correction appears in 

Neurourol Urodyn. 2020 Feb;39(2):871-872]. Neurourol Urodyn. 

2017;36(2):322-328. doi:10.1002/nau.22921 

42. Fors U, Kamwesiga JT, Eriksson GM, von Koch L, Guidetti S. User 

evaluation of a novel SMS-based reminder system for supporting post-

stroke rehabilitation. BMC Med Inform Decis Mak. 2019;19(1):122. 

doi:10.1186/s12911-019-0847-3. 

43. Fraser SA, Elliott V, de Bruin ED, Bherer L, Dumoulin C. The Effects of 

Combining Videogame Dancing and Pelvic Floor Training to Improve 

Dual-Task Gait and Cognition in Women with Mixed-Urinary 

Incontinence. Games Health J. 2014;3(3):172-178. 

doi:10.1089/g4h.2013.0095. 

44. Frawley HC, McClurg D, Mahfooza A, Hay-Smith J, Dumoulin C. Health 

professionals' and patients' perspectives on pelvic floor muscle training 

adherence-2011 ICS State-of-the-Science Seminar research paper IV of 

IV. Neurourol Urodyn. 2015;34(7):632-639. doi:10.1002/nau.22774. 

45. Free C, Phillips G, Watson L, Galli L, Felix L, Edwards P et al. The 

effectiveness of mobile-health technologies to improve health care 

service delivery processes: a systematic review and meta-analysis. PLoS 

Med; 2013;10(1):e1001363. doi:10.1371/journal.pmed.1001363. 

46. Goforth J, Langaker M. Urinary Incontinence in Women. N C Med J. 

2016;77(6):423-425. doi:10.18043/ncm.77.6.423. 

47. Göral Türkcü S, Kukulu K. Urinary incontinence and quality of life of 

women living in nursing homes in the Mediterranean region of 

Turkey. Psychogeriatrics. 2017;17(6):446-452. doi:10.1111/psyg.12271. 



 

133 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

48. Grant A, Dean S, Hay-Smith J, Hagen S, McClurg D, Taylor A, Kovandzic 

M, Bugge C. Effectiveness and cost-effectiveness randomised 

controlled trial of basic versus biofeedback-mediated intensive pelvic 

floor muscle training for female stress or mixed urinary incontinence: 

protocol for the OPAL (optimising pelvic floor exercises to achieve long-

term benefits) trial mixed methods longitudinal qualitative case study 

and process evaluation. BMJ 

Open. 2019;9:e024152. doi: 10.1136/bmjopen-2018-024152. 

49. Grzybowska ME, Wydra D, Smutek J. Analysis of the usage of 

continence pads and help-seeking behavior of women with stress 

urinary incontinence in Poland. BMC Womens Health. 2015;15:80. 

doi:10.1186/s12905-015-0238-6.Abrams P, Cardozo L, Wagg A, Wein A. 

(Eds) Incontinence 6th Edition. ICI-ICS. International Continence 

Society, Bristol UK. 2017; ISBN: 978-0956960733. 

50. Hagen S, McClurg D, Bugge C, Hay-Smith J, Dean SG, Elders A, Glazener 

C, Abdel-Fattah M, Agur WI, Booth J, Guerrero K, Norrie J, Kilonzo M, 

McPherson G, McDonald A, Stratton S, Sergenson N, Grant A, Wilson L. 

Effectiveness and cost-effectiveness of basic versus biofeedback-

mediated intensive pelvic floor muscle training for female stress or 

mixed urinary incontinence: protocol for the OPAL randomised trial. BMJ 

Open. 2019; 9:e024153. doi:10.1136/bmjopen-2018-024153. 

51. Hamine S, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS. Impact of 

mHealth chronic disease management on treatment adherence and 

patient outcomes: a systematic review. J Med Internet Res. 

2015;17(2):e52. doi:10.2196/jmir.3951. 

52. Haylen BT, de Ridder D, Freeman RM et al. An International 

Urogynecological Association (IUGA)/International Continence Society 

(ICS) joint report on the terminology for female pelvic floor dysfunction. 

Int Urogynecol J; 2010;21(1):5-26. doi:10.1007/s00192-009-0976-9. 



 

134 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

53. Henderson WJ, Wang S, Egger JM, Masters M, Nygaard I. Can women 

correctly contract their pelvic floor muscles without formal instruction? 

Female Pelvic Med Reconstr Surg. 2013; 19(1):8-12. doi: 

10.1097/SPV.0b013e31827ab9d0. 

54. Higgins JP, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch, 

VA. Cochrane handbook for systematic reviews of interventions. Wiley-

Blackwell. 2019; 2nd Edition. ISBN 9781119536659(epub). 

55. Hillard TC (Associate Editor). Pelvic floor function around the 

menopause and how to improve it. Climacteric. 2019; 22(3):213-214. 

doi:10.1080/13697137.2019.1583827. 

56. Hoffman V, Söderström L, Samuelsson E. Self-management of stress 

urinary incontinence via a mobile app: two-year follow-up of a 

randomized controlled trial. Acta Obstet Gynecol Scand. 

2017;96(10):1180-1187. doi:10.1111/aogs.13192. 

57. Hung HC, Hsiao SM, Chih SY, Lin HH, Tsauo JY. An alternative intervention 

for urinary incontinence: retraining diaphragmatic, deep abdominal 

and pelvic floor muscle coordinated function. Manual Therapy. 2010; 

15(3):273-279. doi:10.1016/j.math.2010.01.008. 

58. Irwin GM. Urinary Incontinence. Prim Care. 2019;46(2):233-242. 

doi:10.1016/j.pop.2019.02.004. 

59. Itkonen Freitas AM, Rahkola-Soisalo P, Mikkola TS, Mentula M. Current 

treatments for female primary stress urinary incontinence. Climacteric. 

2019; 22(3):263-269. doi:10.1080/13697137.2019.1568404. 

60. Johnston SL. Pelvic floor dysfunction in midlife women. Climacteric. 

2019; 22(3):270-276. doi:10.1080/13697137.2019.1568402. 

61. Juliato CRT, Baccaro LF, Pedro AO, Gabiatti JRE, Lui-Filho JF, Costa-

Paiva L. Factors associated with urinary incontinence in middle-aged 

women: a population-based household survey. Int Urogynecol J. 2017; 

28:423-429.  

https://doi.org/10.1080/13697137.2019.1583827
https://doi.org/10.1080/13697137.2019.1568404
https://doi.org/10.1080/13697137.2019.1568402


 

135 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

62. Junginger B, Baessler K, Sapsford R, Hodges PW. Effect of abdominal 

and pelvic floor tasks on muscle activity, abdominal pressure and 

bladder neck. Int Urogynecol J. 2010;21(1):69–77. doi:10.1007/s00192-

009-0981-z. 

63. Keilman LJ. Urinary incontinence: basic evaluation and management in 

the primary care office. Prim Care. 2005;32(3):699-722. 

doi:10.1016/j.pop.2005.06.003. 

64. Kim H, Yoshida H, Suzuki T. The effects of multidimensional exercise on 

functional decline, urinary incontinence, and fear of falling in 

community-dwelling elderly women with multiple symptoms of geriatric 

syndrome: a randomized controlled and 6-month follow-up trial. Arch 

Gerontol Geriatr. 2011;52(1):99-105. doi:10.1016/j.archger.2010.02.008. 

65. Kirby AC, Luber KM, Menefee SA. An update on the current and future 

demand for care of pelvic floor disorders in the United States. Am J 

Obstet Gynecol. 2013;209(6):584.e1-584.e5845. 

doi:10.1016/j.ajog.2013.09.011. 

66. Konstantinidou E, Apostolidis A, Kondelidis N, Tsimtsiou Z, Hatzichristou D, 

Ioannides E. Short-term efficacy of group pelvic floor training under 

intensive supervision versus unsupervised home training for female stress 

urinary incontinence: a randomized pilot study. Neurourol Urodyn. 

2007;26(4):486-491. doi:10.1002/nau.20380 

67. Kozomara-Hocke M, Hermanns T, Poyet C. Male Urinary Incontinence - 

a Taboo Issue. Praxis. 2016;105(5):269-277. doi:10.1024/1661-

8157/a002297. 

68. Lagro-Janssen T, Smits A, Van Weel C. Urinary incontinence in women 

and the effects on their lives. Scand J Prim Health Care. 1992;10(3):211-

216. doi:10.3109/02813439209014063. 

69. Latorre GFS, de Fraga R, Seleme MR, Mueller CV, Berghmans B. An ideal 

e-health system for pelvic floor muscle training adherence: Systematic 

review. Neurourol Urodyn. 2019;38(1):63-80. doi:10.1002/nau.23835. 



 

136 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

70. Laycock J, Jerwood D. Pelvic floor Muscle Assessment: The PERFECT 

scheme. Physiotherapy. 2001;87(12):631-642. doi: 10.1016/S0031-

9406(05)61108-X. 

71. Legendre, G, Fritel, X, Panjo, H, Zins, M, Ringa, V. Incidence and 

remission of stress, urge, and mixed urinary incontinence in midlife and 

older women: A longitudinal cohort study. Neurourol Urodyn. 

2020;39:650–657. doi: 10.1002/nau.24237. 

72. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JPA, 

Clarke M, Devereaux PJ, Kleijnen J, Moher D. The PRISMA statement for 

reporting systematic reviews and meta-analyses of studies that 

evaluate healthcare interventions: explanation and elaboration. BMJ. 

2009;339:b2700. doi:10.1136/bmj.b2700. 

73. Lim YM, Lee SR, Choi EJ, Jeong K, Chung HW. Urinary incontinence is 

strongly associated with depression in middle-aged and older Korean 

women: Data from the Korean longitudinal study of ageing. Eur J Obstet 

Gynecol Reprod Biol. 2018;220:69-73. doi:10.1016/j.ejogrb.2017.11.017. 

74. Lima IFP, de Andrade Vieira W, de Macedo Bernardino Í, et al. Influence 

of reminder therapy for controlling bacterial plaque in patients 

undergoing orthodontic treatment: A systematic review and meta-

analysis. Angle Orthod. 2018;88(4):483-493. doi:10.2319/111117-770.1. 

75. Lukacz ES, Santiago-Lastra Y, Albo ME, Brubaker L. Urinary Incontinence 

in Women: A Review. JAMA. 2017;318(16):1592-1604. 

doi:10.1001/jama.2017.12137. 

76. Madill SJ, Pontbriand-Drolet S, Tang A, Dumoulin C. Effects of PFM 

rehabilitation on PFM function and morphology in older women. 

Neurourol and Urodyn. 2013;32(8):1086-1095. doi:10.1002/nau.22370. 

77. Martinho N,  Botelho S,  Nagib A, Jales RM, Turel F, Caagbay D, Riccetto 

C.  Four‐dimensional translabial ultrasound concordance with digital 

palpation and surface electromyography during dynamic pelvic floor 



 

137 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

muscles assessment: A cross‐sectional study. Neurourol Urodyn. 

2020;39:403– 411. https://doi.org/10.1002/nau.24220. 

78. Martinho NM, Silva VR, Marques J, Carvalho LC, Iunes DH, Botelho S. The 

effects of training by virtual reality or gym ball on pelvic floor muscle 

strength in postmenopausal women: a randomized controlled trial. Braz 

J Phys Ther. 2016;20(3):248-257. http://dx.doi.org/10.1590/bjpt-

rbf.2014.0148. 

79. McClurg D, Frawley H, Hay-Smith J, Dean S, Chen SY, Chiarelli P, Mair F, 

Dumoulin C. Scoping review of adherence promotion theories in pelvic 

floor muscle training - 2011 ICS state-of-the-science seminar research 

paper i of iv. Neurourol Urodyn. 2015;34(7):606-614. 

doi:10.1002/nau.22769. 

80. Meldrum D, Herdman S, Vance R, Murray D, Malone K, Duffy D, Glennon 

A, McConn-Walsh R. Effectiveness of conventional versus virtual reality-

based balance exercises in vestibular rehabilitation for unilateral 

peripheral vestibular loss: results of a randomized controlled trial. Arch 

Phys Med Rehabil. 2015;96(7):1319-1328.e1. 

doi:10.1016/j.apmr.2015.02.032. 

81. Melville JL, Fan MY, Rau H, Nygaard IE, Katon WJ. Major depression and 

urinary incontinence in women: temporal associations in an 

epidemiologic sample. Am J Obstet Gynecol. 2009;201(5):490.e1-

490.e4907. doi:10.1016/j.ajog.2009.05.047. 

82. Merians AS, Jack D, Boian R, Tremaine M, Burdea GC, Adamovich SV, 

Recce M, Poizner H.  Virtual Reality–Augmented Rehabilitation for 

Patients Following Stroke. Physical Therapy. 2002;82(9):898-915. 

https://doi.org/10.1093/ptj/82.9.898. 

83. Messelink B, Benson T, Berghmans B, et al. Standardization of 

terminology of pelvic floor muscle function and dysfunction: report from 

the pelvic floor clinical assessment group of the International 

https://doi.org/10.1002/nau.24220
http://dx.doi.org/10.1590/bjpt-rbf.2014.0148
http://dx.doi.org/10.1590/bjpt-rbf.2014.0148
https://doi.org/10.1093/ptj/82.9.898


 

138 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

Continence Society. Neurourol Urodyn. 2005;24(4):374-380. 

doi:10.1002/nau.20144. 

84. Miller JM, Ashton-Miller JA, DeLancey JO. A pelvic muscle 

precontraction can reduce cough-related urine loss in selected women 

with mild SUI. J Am Geriatr Soc. 1998; 46(7):870-874. doi:10.1111/j.1532-

5415.1998.tb02721.x 

85. Miller JM, Sampselle C, Ashton-Miller J, Hong GR, DeLancey JO. 

Clarification and confirmation of the Knack maneuver: the effect of 

volitional pelvic floor muscle contraction to preempt expected stress 

incontinence. Int Urogynecol J Pelvic Floor Dysfunct. 2008;19(6):773–

782. doi:10.1007/s00192-007-0525-3.  

86. Milsom I, Gyhagen M, The prevalence of urinary incontinence. 

Climacteric. 2019; 22(3):217-222. doi: 10.1080/13697137.2018.1543263. 

87. Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred 

reporting items for systematic reviews and meta-analyses: the PRISMA 

statement. PLoS Med. 2009;6(7):e1000097. 

doi:10.1371/journal.pmed.1000097. 

88. Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R, Currie M, 

Qureshi R, Mattis P, Lisy K, Mu P-F. Chapter 7: Systematic reviews of 

etiology and risk. In: Aromataris E, Munn Z (Editors). Joanna Briggs 

Institute Reviewer's Manual. The Joanna Briggs Institute, 2017. Available 

from https://reviewersmanual.joannabriggs.org/ 

89. Mørkved S, Bø K. Effect of pelvic floor muscle training during pregnancy 

and after childbirth on prevention and treatment of urinary 

incontinence: a systematic review. Br J Sports Med. 2014;48(4):299–

310.  doi: 10.1136/bjsports-2012-091758. 

90. Nyström E, Asklund I, Sjöström M, Stenlund H, Samuelsson E. Treatment of 

stress urinary incontinence with a mobile app: factors associated with 

success. Int Urogynecol J. 2018;29(9):1325-1333. doi:10.1007/s00192-017-

3514-1. 

https://doi.org/10.1080/13697137.2018.1543263
https://doi.org/10.1080/13697137.2018.1543263


 

139 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

91. Riebe D, Ehrman JK, Liguori G, Magal M. American College of Sports 

Medicine’s Guidelines for Exercise Testing and Prescription. Tenth 

edition. Philadelphia, PA: Wolters Kluwer Health. 2018; 143-174. LCCN 

2016042823. ISBN 9781496339065. 

92. Pereira SB, Thiel RRC, Riccetto C, Marques JS, Pereira LC, Herrmann V, 

Palma P. Validação do International Consultation on Incontinence 

Questionnaire Overactive Bladder (ICIQ-OAB) para a língua 

portuguesa. Rev Bras Ginecol Obstet. 2010; 32(6):273-278. 

https://doi.org/10.1590/S0100-72032010000600004. 

93. Perez-Marcos D, Chevalley O, Schmidlin T, et al. Increasing upper limb 

training intensity in chronic stroke using embodied virtual reality: a pilot 

study. J Neuroeng Rehabil. 2017;14(1):119. doi:10.1186/s12984-017-0328-

9. 

94. Persu C, Chapple CR, Cauni V, Gutue S, Geavlete P. Pelvic Organ 

Prolapse Quantification System (POP-Q) - a new era in pelvic prolapse 

staging. J Med Life. 2011; 4(1):75-81. Epub 2011 Feb 25. PMID: 21505577; 

PMCID: PMC3056425. 

95. Physical Activity Guidelines Advisory Committee. Physical Activity 

Guidelines Advisory Committee Scientific Report. Washington, DC: U.S. 

Department of Health and Human Services. 

https://health.gov/sites/default/files/2019-

09/PAG_Advisory_Committee_Report.pdf. 2018. Accessed on 5 May 

2020. 

96. Porta Roda O, Díaz López MA, Vara Paniagua J, González MS, Bellido 

PD, Gómez JJE.  Adherence to pelvic floor muscle training with or 

without vaginal spheres in women with urinary incontinence: a 

secondary analysis from a randomised trial. Int Urogynecol J. 

2016;  27:1185–1191. https://doi.org/10.1007/s00192-015-2941-0.  

https://doi.org/10.1590/S0100-72032010000600004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Persu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21505577
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chapple%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=21505577
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cauni%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21505577
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gutue%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21505577
https://www.ncbi.nlm.nih.gov/pubmed/?term=Geavlete%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21505577
https://www.ncbi.nlm.nih.gov/pubmed/21505577
https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf
https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf
https://doi.org/10.1007/s00192-015-2941-0


 

140 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

97. Prather H, Dugan S, Fitzgerald C, Hunt D. Review of anatomy, 

evaluation, and treatment of musculoskeletal pelvic floor pain in 

women. PM&R. 2009; 1:346–358. doi:10.1016/j.pmrj.2009.01.003. 

98. Radzimińska A, Strączyńska A, Weber-Rajek M, Styczyńska H, Strojek K, 

Piekorz Z. The impact of pelvic floor muscle training on the quality of life 

of women with urinary incontinence: a systematic literature review. Clin 

Interv Aging. 2018; 13:957-965. https://doi.org/10.2147/CIA.S160057 

99. Raghav K, Van Wijk AJ, Abdullah F, Islam MN, Bernatchez M, De Jongh 

A. Efficacy of virtual reality exposure therapy for treatment of dental 

phobia: a randomized control trial. BMC Oral Health. 2016;16:25. 

Published 2016 Feb 27. doi:10.1186/s12903-016-0186-z 

100. Reigota RB, Pedro AO, de Souza SMV, Costa‐Paiva L, Pinto‐Neto AM. 

Prevalence of urinary incontinence and its association with 

multimorbidity in women aged 50 years or older: A population‐based 

study. Neurourol Urodyn. 2016;35(1):62-68. doi:10.1002/nau.22679. 

101. Sabah A, Khaliq A, Rehman Ghouri EU. Efficacy of Mobile Phone SMS 

Reminder for Increasing the Patient Follow-Up Consultation Visits in OPD 

Clinics. J Pak Med Assoc. 2019;69(7):964-967. 

102. Saboia DM, Firmiano MLV, Bezerra KC, Vasconcelos JA Neto, Oriá MOB, 

Vasconcelos CTM. Impact of urinary incontinence types on women's 

quality of life. Rev Esc Enferm USP. 2017;51:e03266. doi:10.1590/S1980-

220X2016032603266. 

103. Saposnik G, Mamdani M, Bayley M, Thorpe KE, Hall J, Cohen LG, Teasell, 

R. Effectiveness of Virtual Reality Exercises in STroke Rehabilitation 

(EVREST): Rationale, Design, and Protocol of a Pilot Randomised Clinical 

Trial Assessing the Wii Gaming System. International Journal of Stroke. 

2010; 5(1), 47–51. https://doi.org/10.1111/j.1747-4949.2009.00404.x 

104. Sapsford RR, Hodges PW. Contraction of the pelvic floor muscles during 

abdominal maneuvers. Arch Phys Med Rehabil. 2001;82(8):1081-1088. 

doi:10.1053/apmr.2001.24297. 

https://doi.org/10.1016/j.pmrj.2009.01.003
https://doi.org/10.1002/nau.22679
https://doi.org/10.1111/j.1747-4949.2009.00404.x


 

141 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

105. Schulz KF, Altman DG, Moher D. CONSORT 2010 Statement: updated 

guidelines for reporting parallel group randomised trials. 

BMJ. 2010;  340:c332. https://doi.org/10.1136/bmj.c332. 

106. Sherburn M, Bird M, Carey M, Bø K, Galea MP. Incontinence improves in 

older women after intensive pelvic floor muscle training: an assessor-

blinded randomized controlled trial. Neurourol Urodyn. 2011;30(3):317-

324. doi:10.1002/nau.20968. 

107. Silva VR, Riccetto C, Martinho NM, Marques J, Carvalho LC, Botelho S. 

Training through gametherapy promotes coactivation of the pelvic 

floor and abdominal muscles in young women, nulliparous and 

continents. Int Braz J Urol. 2016;42(4):779-786. doi: 10.1590/S1677-

5538.IBJU.2014.0580. 

108. Silva VR. Comportamento dos músculos do assoalho pélvico e 

transverso do abdômen/oblíquo interno frente a dois programas de 

treinamento abdomino pélvico em mulheres jovens nulíparas, 

continentes. Estudo controlado, randomizado [master’s Thesis]. 

Universidade Estadual de Campinas; 2015. 101p. 

109. Sinclair AJ, Ramsay IN. The psychosocial impact of urinary incontinence 

in women. Obstet Gynecol. 2011;13(3):143–148. 

doi:10.1576/toag.13.3.143.27665. 

110. Sjöström M, Lindholm L, Samuelsson E. Mobile App for Treatment of Stress 

Urinary Incontinence: A Cost-Effectiveness Analysis. J Med Internet Res. 

2017;19(5):e154. doi:10.2196/jmir.7383. 

111. Sjöström M, Umefjord G, Stenlund H, Carlbring P, Andersson G, 

Samuelsson E. Internet-based treatment of stress urinary incontinence: 

a randomised controlled study with focus on pelvic floor muscle 

training. BJU Int. 2013;112(3):362-372. doi:10.1111/j.1464-

410X.2012.11713.x. 

112. Sluijs EM, Knibbe JJ. Patient compliance with exercises: different 

theoretical Approaches to short-term and long-term compliance. 

https://doi.org/10.1136/bmj.c332
https://doi.org/10.1576/toag.13.3.143.27665


 

142 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

Patient Educ Couns. 1991;17(3):191-204. https://doi.org/10.1016/0738-

3991(91)90060-I. 

113. Spring B, Pellegrini CA, Pfammatter A, Duncan JM, Pictor A, McFadden 

HG, Siddique J, Hedeker D. Effects of an abbreviated obesity 

intervention supported by mobile technology: The ENGAGED 

randomized clinical trial. Obesity (Silver Spring). 2017;25(7):1191-1198. 

doi:10.1002/oby.21842. 

114. Steenstrup B, Giralte F, Bakker E, Grise P. Evaluation of the 

electromyography activity of pelvic floor muscle during postural 

exercises using the Wii Fit Plus©. Analysis and perspectives in 

rehabilitation. Prog Urol. 2014;24(17):1099-1105. 

doi:10.1016/j.purol.2014.09.046. 

115. Tamanini JT, Dambros M, D’ancona CAL, Palma PCR, Rodrigues Netto 

JN. Validation of the “International Consultation on Incontinence 

Questionnaire – Short Form” (ICIQ-SF) of Portuguese. Rev Saude Publ. 

2004; 38(3):438-444. http://dx.doi.org/10.1590/S0034-

89102004000300015. 

116. The Joanna Briggs Institute. The Joanna Briggs Institute Critical Appraisal 

tools for use in JBI Systematic Reviews Checklist for Randomized 

Controlled Trials. Available at: 

<https://joannabriggs.org/sites/default/files/2019-

05/JBI_RCTs_Appraisal_tool2017_0.pdf> Access on July 2, 2019. 

117. Tyrała-Seweryn K, Seweryn M, Krysta K. Analysis of Urinary Incontinence 

and Depression among Young Women. Psychiatr Danub. 2017;29(Suppl 

3):565-567. 

118. Venegas M, Carrasco B, Casas‐Cordero R.  Factors influencing long‐

term adherence to pelvic floor exercises in women with urinary 

incontinence. Neurourol Urodyn. 2018; 37:1120–1127. 

https://doi.org/10.1002/nau.23432 

https://doi.org/10.1016/0738-3991(91)90060-I
https://doi.org/10.1016/0738-3991(91)90060-I
http://dx.doi.org/10.1590/S0034-89102004000300015
http://dx.doi.org/10.1590/S0034-89102004000300015
https://doi.org/10.1002/nau.23432


 

143 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

119. Villot A, Deffieux X, Billecocq S, Auclair L, Amarenco G, Thubert T. 

Influence of cognitive rehabilitation on pelvic floor muscle contraction: 

A randomized controlled trial. Neurourol Urodyn. 2017;36(6):1636-1644. 

doi:10.1002/nau.23169. 

120. Whitehead L, Seaton P. The Effectiveness of Self-Management Mobile 

Phone and Tablet Apps in Long-term Condition Management: A 

Systematic Review. J Med Internet Res. 2016;18(5):e97. 

doi:10.2196/jmir.4883. 

121. World Health Organization. From innovation to implementation eHealth 

in the WHO European Region. https://www.euro.who.int/__data/assets/ 

pdf_file/0012/302331/From-Innovation-to-Implementation-eHealth-

Report-EU.pdf. 2016, 2nd Edition, ISBN 978 92 890 5137 8. Accessed on 2 

July 2019. 

122. Wu JM, Hundley AF, Fulton RG, Myers ER. Forecasting the prevalence of 

pelvic floor disorders in U.S. Women: 2010 to 2050. Obstet Gynecol. 

2009;114(6):1278-1283. doi:10.1097/AOG.0b013e3181c2ce96. 

123. Wu JM, Vaughan CP, Goode PS, Redden DT, Burgio KL, Richter HE, 

Markland AD. Prevalence and trends of symptomatic pelvic floor 

disorders in U.S. women. Obstet Gynecol. 2014;123(1):141-148. 

doi:10.1097/AOG.0000000000000057. 

124. Yang DS, Dalton JE.  A Unified Approach to Measuring the Effect Size 

Between Two Groups Using SAS. SAS Global Forum 2012. 

https://www.lerner.ccf.org/qhs/software/lib/stddiff.pdf. 

125. Zivkovic D, Kojovic V, Franic D. Urinary Incontinence: An 

Update. Biomed Res Int. 2019;2019:5707659. Published 2019 Jul 1. 

doi:10.1155/2019/5707659. 

  

https://www.euro.who.int/__data/assets/%20pdf_file/0012/302331/From-Innovation-to-Implementation-eHealth-Report-EU.pdf
https://www.euro.who.int/__data/assets/%20pdf_file/0012/302331/From-Innovation-to-Implementation-eHealth-Report-EU.pdf
https://www.euro.who.int/__data/assets/%20pdf_file/0012/302331/From-Innovation-to-Implementation-eHealth-Report-EU.pdf
https://www.lerner.ccf.org/qhs/software/lib/stddiff.pdf


 

144 

 

Tese de Doutorado – Programa de Pós-Graduação em Ciências da Cirurgia FCM/UNICAMP 

 

8. APÊNDICES 

 

Apêndice 1 (Artigo1): Appendix 1 - Strategies for database search. 
Database Search Strategy (June, 2019) Results 

PubMed 

http://www.ncbi.nlm.nih.gov/pubmed 

(“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]) AND 

(“Woman”[All Fields] OR “Women”[All Fields] OR “Girl”[All Fields] 

OR “Female”[All Fields]) AND (“Mobile”[All Fields] OR 

“Portable”[All Fields] OR “Eletronic”[All Fields] OR “eHealth”[All 

Fields] OR “mHealth”[All Fields] OR “app”[All Fields] OR 

“Software”[All Fields] OR “Reminder Therapy”[All Fields] OR 

“Programme”[All Fields] OR “Program”[All Fields] OR “System”[All 

Fields]) 

3.858 

SciELO 

http://www.scielo.org/ 

 (“Urinary Incontinence”) AND (“app” OR “Software” OR 

“Programme” OR “Program” OR “System”) 

120 

(“Pelvic Floor Exercises”) AND (“app” OR “Software” OR 

“Programme” OR “Program” OR “System”) 

0 

(“Urinary Stress Incontinence”) AND (“app” OR “Software” OR 

“Programme” OR “Program” OR “System”) 

56 

(“Pelvic Floor Training”) AND (“app” OR “Software” OR 

“Programme” OR “Program” OR “System”) 

6 

LILACS 

http://lilacs.bvsalud.org/ 

(“Urinary Incontinence”) AND (“Mobile” OR “Portable” OR 

“Eletronic” OR “eHealth” OR “mHealth” OR “app” OR “Software” 

OR “Reminder Therapy” OR “Programme” OR “Program” OR 

“System”)   

0 

tw:((“urinary incontinence”) AND (“app” OR “software” OR 

“programme” OR “program” OR “system”)) AND (instance: 

“regional”) AND ( db: (“LILACS”)) 

148 

(“Urinary Stress Incontinence”) AND (“Mobile” OR  “Portable” OR 

“Eletronic” OR “eHealth” OR “mHealth” OR “app” OR “Software” 

OR “Reminder Therapy” OR “Programme” OR “Program” OR 

“System”)   

0 

tw:((“Pelvic Floor”) AND (“app” OR “software” OR “programme” 

OR “program” OR “system”)) AND (instance: “regional”) AND ( 

db: (“LILACS”)) 

60 

Web of Science 

http://apps.webofknowledge.com/ 

((“Urinary Incontinence” OR “Urinary Stress Incontinence” OR 

“Pelvic Floor” OR “Pelvic Floor Muscle” OR “Pelvic Floor Training”) 

AND (“Woman” OR “Women” OR “Girl” OR “Female”) AND 

(“Mobile” OR  “Portable” OR “Eletronic” OR “eHealth” OR 

“mHealth” OR “app” OR “Software” OR “Reminder Therapy” OR 

“programme” OR “program” OR “System”))   

2.082 

Embase 

http://www.embase.com 

('urinary incontinence' OR 'urinary stress incontinence' OR 'pelvic 

floor' OR 'pelvic floor muscle' OR 'pelvic floor training') AND 

('woman' OR 'women' OR 'girl' OR 'female') AND ('mobile' OR 

'portable' OR 'eletronic' OR 'ehealth' OR 'mhealth' OR 'app' OR 

'software' OR 'reminder therapy' OR 'programme' OR 'program' 

OR 'system') 

 

8.944 

  

OpenGrey 

http://www.opengrey.eu/ 

(“Urinary Incontinence” OR “Urinary Stress Incontinence” OR 

“Pelvic Floor” OR “Pelvic Floor Muscle” OR “Pelvic Floor Training”) 

AND (“Woman” OR “Women” OR “Girl” OR “Female”) AND 

(“Mobile” OR  “Portable” OR “Eletronic” OR “eHealth” OR 

“mHealth” OR “app” OR “Software” OR ”Reminder Therapy” OR 

“Programme” OR “Program” OR “System”)   

7 

OpenThesis 

http://www.openthesis.org/ 

(“Urinary Incontinence”) AND (“Mobile” OR  “Portable” OR 

“Eletronic” OR “eHealth” OR “mHealth” OR “app” OR “Software” 

OR “Reminder Therapy” OR “programme” OR “program” OR 

“System”)   

3 

OATD 

https://oatd.org/ 

(“Urinary Incontinence” OR “Urinary Stress Incontinence”) AND 

(“Woman” OR “Women” OR “Girl” OR “Female”) AND (“Mobile” 

OR  “Portable” OR “Eletronic” OR “eHealth” OR “mHealth” OR 

“app” OR “Software” OR “programme” OR “program” OR 

“System”)   

0 

TOTAL 15.284 

 

 
 

https://oatd.org/
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Apêndice 2 (Artigo 1): Appendix 2 – Studies excluded in the reading of the full 

texts and the reasons for exclusion (n=7). 
 Study excluded Reason for exclusion 

1. Wilson et al., 1998 Not related to apps. 

2. Ahlund et al., 2013 Not related to apps. 

3. Hirakawa et al., 2013 Not related to apps. 

4. Alves et al., 2015 Not related to apps. 

5. Andrade et al., 2015 Not related to apps. 

6. Starr et al., 2016 Not a randomized clinical trial. 

7. Grimes et al., 2019 Not focus in pelvic floor muscle training. 
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Apêndice 3 (Artigo 1): Appendix 3 - Risk of bias assessed by the Joanna Briggs 

Institute Critical Appraisal Tools for use in JBI Systematic Reviews for 

Randomized Controlled Trials20.  

 
Q.1) Was true randomization used for assignment of 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 assignment? Q.5) Were those delivering treatment blind to treatment assignment? Q.6) Were outcomes assessors 

blind to treatment assignment? Q.7) Were treatment groups treated identically other than the intervention of interest? Q.8) Was follow up complete and if not, were differences 

between groups in terms of their follow up adequately described and analysed? Q.9) Were participants analysed in the groups to which they were randomized? Q.10) Were 

outcomes measured in the same way for treatment groups? Q.11)  Were outcomes measured in a reliable way? Q.12) Was appropriate statistical analysis used? Q.13) Was 

the trial design appropriate, and any deviations from the standard RCT design (individual randomization, parallel groups) accounted for in the conduct and analysis of the 

trial? √ - Yes; -- - No; U – Unclear; NA - Not Applicable. 

 

 

 

 

 

 

 

Appendix 3 - Risk of bias assessed by the Joanna Briggs Institute Critical Appraisal Tools for use in JBI Systematic Reviews 

for Randomized Controlled Trials20.  

 

Authors Q.1 Q.2 Q.3 Q.4 Q.5 Q.6 Q.7 Q.8 Q.9 Q.10 Q.11 Q.12 Q.13 % yes/  risk 
Sjöstrom, et a l., 201322 

√ -- √ NA -- -- -- √ √ √ √ √ √ 
  61,53% yes 

(moderate risk of bias) 

Asklund , et a l., 201623 
√ √ √ NA -- -- -- √ √ √ √ √ √ 

69,23% yes 

(moderate risk of bias) 

Araujo, et a l., 201913 
√ √ √ NA -- -- √ √ √ √ √ √ √ 

76,92% yes 

(low risk of bias) 

 

 

Q.1) Was true randomization used for assignment of 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 assignment? Q.5) Were those delivering treatment blind 

to treatment assignment? Q.6) Were outcomes assessors blind to treatment assignment? Q.7) Were treatment groups treated identically other than 

the intervention of interest? Q.8) Was follow up complete and if not, were differences between groups in terms of their follow up adequately 

described and analysed? Q.9) Were participants analysed in the groups to which they were randomized? Q.10) Were outcomes measured in the 

same way for treatment groups? Q.11)  Were outcomes measured in a reliable way? Q.12) Was appropriate statistical analysis used? Q.13) Was 

the trial design appropriate, and any deviations from the standard RCT design (individual randomization, parallel groups) accounted for in the 

conduct and analysis of the trial? √ - Yes; -- - No; U – Unclear; NA - Not applicable. 
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Cornelius%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27281866
https://www.ncbi.nlm.nih.gov/pubmed/27281866
https://www.ncbi.nlm.nih.gov/pubmed/?term=Antosh%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=30889034
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliphant%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30889034
https://www.ncbi.nlm.nih.gov/pubmed/?term=Correlation+of+Electronic+(Web-Based+and+Smartphone)+Administration+of+Measures+of+Pelvic+Floor+Dysfunction%3A+A+Randomized+Controlled+Trial
https://www.ncbi.nlm.nih.gov/pubmed/?term=Correlation+of+Electronic+(Web-Based+and+Smartphone)+Administration+of+Measures+of+Pelvic+Floor+Dysfunction%3A+A+Randomized+Controlled+Trial
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Apêndice 4 (Artigo 2): Appendix 1 - Strategies for database search. 
Database Search strategy (March, 2020) Results 

PubMed 

http://www.ncbi.nlm.nih.gov/pubmed 

("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]) 

22 

Scopus 

www.scopus.com 

("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”) 

40 

SciELO 

http://www.scielo.org/ 

“pelvic muscle” AND “Virtual reality” 1 

“Urinary incontinence” AND “Virtual reality” 0 

“Pelvic muscle” AND “videogame” 0 

“Pelvic Floor Training” AND "Virtual reality” 1 

LILACS 

http://lilacs.bvsalud.org/ 

tw:(“pelvic muscle” AND “Virtual reality”) AND 

(instance:"regional") AND (db:("LILACS")) 

2 

tw:(“Urinary incontinence” AND “Virtual reality”) AND 

(instance:"regional") AND (db:("LILACS")) 

1 

tw:(“Pelvic muscle” AND “videogame”) AND 

(instance:"regional") AND (db:("LILACS")) 

0 

tw:(“Pelvic floor” AND “virtual reality”) AND 

(instance:"regional") AND (db:("LILACS")) 

2 

Web of Science 

http://apps.webofknowledge.com/ 

(("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”)) 

30 

Embase 

http://www.embase.com 

('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') 

 

48 

  

Cochrane Library 

https://www.cochranelibrary.com/ 

("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”) 

14 

LIVIVO 

https://www.livivo.de/ 

(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) 

58 

OpenGrey 

http://www.opengrey.eu/ 

("Urinary Incontinence" OR "Urinary Stress Incontinence" 

OR "Pelvic Floor" OR "Pelvic Floor Muscle" OR "Pelvic Floor 

Training") AND ("Virtual reality") 

0 

OpenThesis 

http://www.openthesis.org/ 

("Urinary Incontinence" OR "Urinary Stress Incontinence" 

OR "Pelvic Floor" OR "Pelvic Floor Muscle" OR "Pelvic Floor 

Training") AND ("Virtual reality") 

6 

OATD 

https://oatd.org/ 

("Urinary Incontinence" OR "Urinary Stress Incontinence" 

OR "Pelvic Floor" OR "Pelvic Floor Muscle" OR "Pelvic Floor 

Training") AND ("Virtual reality") 

2 

TOTAL 227 
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Apêndice 5 (Artigo 2): Appendix 2 – Studies excluded in the full-text analysis 

and the reasons for exclusion. 
Author, year Reason for exclusion 

Steenstrup et al., 201428 Outside the objective 

Botelho et al., 201515 Included healthy patients 

Silva, 201536 Thesis with results from a published study 

Martinho et al., 201633 Included healthy patients 

Silva et al., 201629 Included healthy patients 

Villot et al., 201637 Outside the objective 

 

 

Apêndice 6 (Artigo 2): Appendix 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. 
Author, year Q.1 Q.2 Q.3 Q.4 Q.5 Q.6 Q.7 Q.8 % of yes/risk 

Elliott et al., 201512 √ √ √ √ U U √ √ 75% yes/low risk 

Fraser et al., 201413 √ √ √ √ U U √ √ 75% yes/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 

the exposure measured in a valid and reliable way?; Q.4: Were objective and standard criteria used for measuring the condition?; Q.5: 

Were confounding factors identified?; Q.6: Were strategies to deal with confounding factors stated?; Q.7: Were the outcomes measured 

in a valid and reliable way?; Q.8: Was there an appropriate statistical analysis?; √: yes; --: No. 

 
 

Apêndice 7 (Artigo 2): Appendix 4 - Risk of bias assessed by the Joanna Briggs 

Institute Critical Appraisal tools for use in JBI systematic reviews - checklist for 

randomized clinical trials 
Author, year Q.1 Q.2 Q.3 Q.4 Q.5 Q.6 Q.7 Q.8 Q.9 Q.10 Q.11 Q.12 Q.13 % of yes/risk 

Bezerra, 201820 √ √ √ -- -- U √ √ √ √ √ √ √ 
77% yes/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 assignment?; Q.5: Were 

those delivering treatment blind to treatment assignment?; Q.6: Were outcome assessors blind to treatment assignment?; Q.7: Were 

treatment groups treated identically other than the intervention of interest?; Q.: Was follow-up complete and, if not, were differences 

between groups in terms of their follow-up adequately described and analyzed?; Q.9: Were participants analyzed in the groups to 

which they were randomized?; Q.10: Were outcomes measured in the same way for treatment groups?; Q.11: Were outcomes 

measured in a reliable way?; 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) accounted for in the conduct and analysis of the 

trial?; √: yes; --: No; U: Unclear. 
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Apêndice 8 (Artigo 4): Appendix 1 – Comparison of urinary symptoms in both 

groups, pre- and post-intervention, using the ICIQ UI-SF and ICIQ-OAB 

questionnaires, by Per-Protocol analysis. 

 

 

Apêndice 9 (Artigo 4): Appendix 2 – Investigation of PFM function in both pre- 

and post-intervention groups, through digital palpation, transperineal 

ultrasound (4D TLUS), and sEMG, by Per-Protocol analysis. 
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9. ANEXOS 

 

Anexo 1: Parecer do Consubstanciado CEP 
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Anexo 2: Parecer do Comissão de Pesquisa DTG/CAISM 
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Anexo 3: Ficha de Avaliação Uroginecológica 
 

 

 

SM_V1 atualizado: fevereiro/2017                             	 																									LABORATORIO DE UroFisioterapia

   

ANEXO 3 - AVALIAÇÃO UROGINECOLÓGICA 
FISIOTERAPIA – UROLOGIA FEMININA 

 
DATA: __ __ / __ __ / __ __                                                                                                                                                       HC __ __ __ __ __ __ __ __ 

Nome: ___________________________________________________________________________________________________________________ 

Endereço:_________________________________________________________________________________________________ nº __ __ __ __ __ 

Bairro:_______________________________________Cidade:_______________________________________ Estado: ________________________ 

Telefone fixo: (___) ________ - ________ Telefone Celular: (___) _________ - ________ E-mail:______________________@___________________ 

Sexo:   Masculino    Feminino     Cor da pele:   Branca    Preta    Outra       Estado Civil:   Solteiro    Casado   Divorciado    Viúvo    Outro  

Data Nascimento: __ __ / __ __ / __ __  Idade: __ __ anos  Escolaridade (completo/incompleto):   não alfabetizado    1º grau    2º grau    3º grau  

Profissão: __________________________ Renda familiar:   1-2 SM    3-4 SM    +4 SM (salário mínimo) Peso: __ __, __ kg     Altura: __, __ __m 

ANAMNESE: 

QP:_____________________________________________________________________________________________________________________ 

HMA:____________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________ 

HP:____________________________________________________________________________________________________________________ 

Doenças associadas:   N1      S:   cardiovascular1 (  HAS)     respiratória2 (  tosse crônica)     neurológica3  (  miopatia)      endócrina4  

(  diabetes)     digestiva5     urológica6     ginecológica7       psiquiátrica7       ortopédica8       reumato9 

Medicamentos:___________________________________________________________________________________________________________ 

ANTECEDENTES: 

  OBSTETRICOS: 

 

Gestações:__ __  Partos vaginais: __ __  Cesáreas: __ __  Abortos: __ __ Partos domiciliares:   N1      S2    Fórceps:   N1      S2    

Episiotomia: __ __    ˃peso RN: __ __ Kg.   ˃aumento de peso gestacional: __ __ Kg. Data do último parto: __ __ / __ __ / __ __ 

  CIRURGICOS: No cirurgias previas para IUE:__ __     Histerectomia:   N1      S2    Outras cirurgias prévias: ______________________________ 

   HORMONAIS: Menopausa:   N1      S:   <1 ano2      1-5 anos3       5-10 anos4        >10 anos5     Data da ultima menstruação: __ __ / __ __ / __ __ 

Reposição Hormonal:   N1      S2    Uso de Anticoncepcional:   N1      S2    Durante quanto tempo: __ __ anos 

HÁBITOS: 

 

ATIVIDADE FÍSICA: Pratica AF:   N1      S2    Tempo: __ __ (meses) Frequência: __ __ (semanal) Especificar:______________ 

Treinamento MAP:   N1      S2    Frequência: __ __ (semanal)    Treinamento Abdome:   N1      S2    Frequência: __ __ (semanal) 

SINTOMAS: Tipo de queixa:   Miciconal1    Intestinal2    Sexual3    Dor Pelvica4    Prolapso genital5    Outra6               Duração: __ __ meses 

MICCIONAIS: Perda de Urina:   Nunca apresentei1       Já apresentei anteriormente2      Apresento atualmente3 

 Início da perda de urina:   Nunca apresentei1     Desde a gestação2:  1ª   2ª   3ª   4ª ou mais    Durante o climatério3       Não me lembro4 

Tipo de perda urinária:    Aos esforços1        Situações de urgência2       Mista3  

Outros sintomas: Enurese:   N1      S2    Infecção urinária:   N1      S:   Recorrente2        Atual3 

Uso de protetores para conter a perda urinária:   Não utiliza1       Utiliza2        Nº protetores/dia: __ __ 

 Tratamento para incontinência urinária:   Nunca realizado1       Medicamentoso2       Cirúrgico3      Fisioterapêutico4  

Exame Urodinâmico:   N1      S2 >> Anexar à ficha                     Diário Miccional:   N1      S2 >> Anexar à ficha 

Os dois próximos questionários avaliam os sintomas da bexiga durante AS ÚLTIMAS 4 SEMANAS. 

INTERNATIONAL CONSULTATION ON INCONTINENCE QUESTIONNAIRE URINARY INCONTINENCE – SHORT FORM (ICIQ-UI-SF) 

 
(1) Com que frequência você perde urina? (0) nunca  (1) 1x/semana  (2) 2-3x/semana  (3) 1x/dia  (4) diversas vezes/dia  (5) o tempo todo 

(2) Quantidade de urina perdida: (0) nenhuma  (4) moderada  (2) pequena  (6) grande 

(3) Quanto que perder urina interfere em sua vida diária?  (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 
0 (não interfere)                                                                               10 (interfere muito) 

ICIQ UI – SF (3+4+5) = __ __ (variação de zero a 21) Tamanini et al., 2004 

Quando você perde urina? (0) nunca  (1) Antes de chegar ao banheiro  (2) Tosse ou espirro  (3) Dormindo  (4) Atividades Físicas  (5) Terminou de urinar e está se vestindo  
   (6) Sem razão óbvia  (7) O tempo todo  
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ANEXO 3 - AVALIAÇÃO UROGINECOLÓGICA 
FISIOTERAPIA – UROLOGIA FEMININA 

 
 
DATA: __ __ / __ __ / __ __          Nome: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

INTERNATIONAL CONSULTATION ON INCONTINENCE  QUESTIONNAIRE OVERACTIVE BLADDER (ICIQ-OAB) 

(3) Quantas vezes você urina durante o dia? (0) 1-6 vezes     (1) 7-8 vezes    (2) 9-10 vezes      (3) 11-12 vezes     (4) 13 vezes ou mais 

 O quanto isso incomoda você? 

(0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

 

(4) Durante a noite, quantas vezes, em média, você tem 

que se levantar para urinar? 

(0) Nenhuma vez     (1) 1vez     (2) 2 vezes     (3) 3 vezes     (4) 4 vezes ou mais 

 O quanto isso incomoda você? 

(0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

(5) Você precisa se apressar para chegar ao banheiro para 

urinar? 

(0) Nunca     (1) Poucas vezes     (2) Às vezes     (3) Na maioria das vezes     (4) Sempre 

 O quanto isso incomoda você? 

(0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

(6) Você perde urina antes de chegar ao banheiro? (0) Nunca     (1) Poucas vezes     (2) Às vezes     (3) Na maioria das vezes     (4) Sempre 

 O quanto isso incomoda você? 

(0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

 ICIQ-OAB (3+4+5+6) = __ __(variação de zero a 16) Pereira et al., 2009 

Pad Test 
Data  Número de 

absorventes 
Peso Inicial (grs.) Peso Final (grs.) Peso real de perda 

1ª sessão __ __ / __ __ / __ __ __ __ __ __ __,__ __ __ __ __,__ __ __ __ __,__ __ 

10ª sessão __ __ / __ __ / __ __ __ __ __ __ __,__ __ __ __ __,__ __ __ __ __,__ __ 

20ª sessão __ __ / __ __ / __ __ __ __ __ __ __,__ __ __ __ __,__ __ __ __ __,__ __ 

30ª sessão __ __ / __ __ / __ __ __ __ __ __ __,__ __ __ __ __,__ __ __ __ __,__ __ 

SINTOMAS INTESTINAIS: Frequência evacuatória:   >3x/semana1          <3x/semana2 

   Sensação de esvaziamento incompleto1       Presença de hemorróidas2        Incontinência fecal3 (aplicar Fecal Incontinence Quality of Life – FIQL) 

  Outras4     Especificar:_________________________________________________________________________________________________ 

  The Bristol Stool Chart 

 

  Tipo 1 Bolinhas duras, difíceis de passar, separadas como nozes. Tipos 1 e 2 

Considerar constipação aguda ou crônica e impactação 

fecal. 

 
  Tipo 2 Formato de linguiça, untuosas e irregulares, formadas por bolinhas duras. 

 
  Tipo 3 Formado de linguiça com rachaduras na superfície. 

Tipos 3, 4 e 5 

Considerar consistência como normal.  
  Tipo 4 Formato de linguiça, consistência pastosa. 

 
  Tipo 5 Formato mole, com pontas bem definidas, fácil de passar. 

 
  Tipo 6 Pedaços macios com pontas ásperas. 

Tipos 6 e 7 

Considerar a impactação fecal com perdas diarreicas. 

 

  Tipo 7 Aquosa, sem pedaços sólidos, totalmente líquidas. 

Martinez &Azevedo, 2012 

Dor:   N1      S2  

 

  Disúria1       Dismenorreia2       Dispaureunia3 

 

Local da dor:     ausente1     abdominal2    vaginal3    perineal4    uretral5 

  outra6     Especificar:______________________________________________                                   

SINTOMAS SEXUAIS:     Atividade sexual:   N1      S2 Frequência:   semanal1       mensal2       esporádica3 

 Queixa sexual:   Nunca apresentei1       Já apresentei anteriormente2      Apresento atualmente3 Especificar:_____________________________ 
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ANEXO 3 - AVALIAÇÃO UROGINECOLÓGICA 
FISIOTERAPIA – UROLOGIA FEMININA 

 
 
DATA: __ __ / __ __ / __ __          Nome: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

O próximo questionário avalia os sintomas vaginais durante AS ÚLTIMAS 4 SEMANAS. 

INTERNATIONAL CONSULTATION ON INCONTINENCE – VAGINAL SYMPTOMS ICIQ-VS 

1a) Você percebe uma dor em pressão ou peso no seu abdome inferior (pé da barriga)? 

 (0) nunca  (1) ocasionalmente (2) às vezes (3) Na maior parte do tempo (4) O tempo todo 

1b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

2a) Você percebe que a sua vagina está dolorida? 

 (0) nunca (1) ocasionalmente (2) às vezes (3) Na maior parte do tempo (4) O tempo todo 

2b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

3a) Você sente que tem um redução de sensibilidade ou amortecimento na sua vagina ou em volta dela? 

 (0) nunca (1) ocasionalmente (2) às vezes (3) Na maior parte do tempo (4) O tempo todo 

3b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

Prolapso (bexiga caída) é um problema comum que afeta a sustentação normal dos órgãos pélvicos, e que resulta na descida ou “queda” das paredes vaginais ou dos 

próprios órgãos pélvicos. Isto pode incluir a bexiga, o intestino e o útero. Os sintomas são geralmente piores em pé ou fazendo força (por exemplo: carregar peso, tossir, fazer 

exercícios) e geralmente melhoram ao deitar e relaxar. 

O prolapso pode causar vários problemas. Nós estamos tentando descobrir quantas pessoas apresentam prolapso e quanto isso as incomoda. Ficaríamos agradecidos 

se você pudesse responder as seguintes perguntas, pensando em como você tem passado, em média, nas ÚLTIMAS QUATRO SEMANAS 

4a) Você sente a sua vagina muito frouxa ou larga? 

 (0) nunca (1) ocasionalmente (2) às vezes (3) Na maior parte do tempo (4) O tempo todo 

4b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

5a) Você percebe um “caroço” ou “bola” descendo na sua vagina? 

 (0) nunca (1) ocasionalmente (2) às vezes (3) Na maior parte do tempo (4) O tempo todo 

5b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

6a) Você sente um “caroço ou bola” sair da sua vagina, de modo que você pode sentir isso do lado de fora ou vê-lo do lado de fora? 

 (0) nunca (1) ocasionalmente (2) às vezes (3) Na maior parte do tempo (4) O tempo todo 

6b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

7a) Você sente que a sua vagina é muito seca? 

 (0) nunca (1) ocasionalmente (2) às vezes (3) Na maior parte do tempo (4) O tempo todo 

7b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

8a) Você tem que colocar o dedo na vagina para ajudar a evacuar (fazer cocô)? 

 (0) nunca (1) ocasionalmente (2) às vezes (3) Na maior parte do tempo (4) O tempo todo 

8b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

9a) Você sente que a sua vagina é muito apertada? 

 (0) nunca (1) ocasionalmente (2) às vezes (3) Na maior parte do tempo (4) O tempo todo 

9b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

QUESTÕES SEXUAIS 

10) Atualmente você tem vida sexual? 

(0) sim (1) Não, por causa dos meus sintomas vaginais (2) Não, por outros motivos 

 Se NÃO, vá para a questão 14. 

 

11a) Seu problema de vagina interfere na sua vida sexual? 

 (0) de jeito nenhum (1) muito pouco (2) moderadamente (3) muito 

11b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

12a) Você sente que seu relacionamento com seu parceiro é afetado pelos sintomas vaginais? 

 (0) de jeito nenhum (1) muito pouco (2) moderadamente (3) muito 

12b) O quanto isso incomoda você?          (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

13) Quanto você acha que sua vida sexual tem sido prejudicada pelos seus sintomas vaginais? 

  (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 

14) Em geral, quanto seus sintomas vaginais interferem na sua vida diária? 

  (0)     (1)      (2)      (3)       (4)     (5)      (6)      (7)     (8)      (9)       (10) 

 Tamanini et al., 2008 
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ÍNDICE DE FUNÇÃO SEXUAL FEMININA – IFSF 

1) Durante as últimas 4 semanas, com que frequência você sentiu desejo ou interesse sexual? 

   Sempre ou quase sempre5   Muitas vezes (mais da metade do tempo)4 

   Às vezes (aproximadamente a metade do tempo)3   Poucas vezes (menos do que a metade do tempo)2 

   Nunca ou quase nunca1  

 

2) Durante as últimas 4 semanas, como você classificaria seu nível (grau) de desejo ou interesse sexual? 

   Muito Alto5   Alto4   Moderado3   Baixo2   Muito baixo ou nenhum1 

Desejo: (x 0,6) ________________________________________________________________________  

 

3) Durante as últimas 4 semanas, com que frequência você se sentiu excitada durante o ato ou atividade sexual? 

   Sem atividade sexual0   Sempre ou quase sempre5 

   Muitas vezes (mais da metade do tempo)4   Algumas vezes (aproximadamente metade do tempo)3 

   Poucas vezes (menos do que a metade do tempo)2   Nunca ou quase nunca1 

 

4) Durante as últimas 4 semanas, como você classificaria seu nível (grau) de excitação sexual durante a atividade sexual? 

   Sem atividade sexual0   Muito Alto5   Alto4   Moderado3   Baixo2   Muito baixo ou nenhum1 

 

5) Durante as últimas 4 semanas, qual foi seu grau de confiança sobre sentir-se excitada durante a atividade sexual? 

   Sem atividade sexual0   Altíssima confiança5   Alta confiança4 

   Moderada confiança3   Baixa confiança2   Baixíssima ou nenhuma confiança1 

 

6) Durante as últimas 4 semanas, com que frequência você ficou satisfeita com seu nível (grau) de excitação durante a atividade sexual? 

   Sem atividade sexual0   Sempre ou quase sempre5 

   Muitas vezes (mais da metade do tempo)4   Algumas vezes (aproximadamente metade do tempo)3 

   Poucas vezes (menos do que a metade do tempo)2   Nunca ou quase nunca1 

Excitação: (x 0,3) ________________________________________________________________________ 

 

7) Durante as últimas 4 semanas, com que frequência você ficou lubrificada (“molhada”) durante a atividade sexual? 

   Sem atividade sexual0   Sempre ou quase sempre5 

   Muitas vezes (mais da metade do tempo)4   Algumas vezes (aproximadamente metade do tempo)3 

   Poucas vezes (menos do que a metade do tempo)2   Nunca ou quase nunca1 

 

8) Durante as últimas 4 semanas, qual foi o grau de dificuldade para ficar lubrificada (“molhada”) durante a atividade sexual? 

   Sem atividade sexual0   Extremamente difícil ou impossível1   Muito difícil2 

   Difícil3   Pouco difícil4   Nada difícil5 

 

9) Durante as últimas 4 semanas, com que frequência você manteve sua lubrificação até o final da atividade sexual? 

   Sem atividade sexual0   Sempre ou quase sempre5 

   Muitas vezes (mais da metade do tempo)4   Algumas vezes (aproximadamente metade do tempo)3 

   Poucas vezes (menos do que a metade do tempo)2   Nunca ou quase nunca1 

 

10) Durante as últimas 4 semanas, qual foi o grau de dificuldade para manter sua lubrificação até terminar a atividade sexual? 

   Sem atividade sexual0   Extremamente difícil ou impossível1   Muito difícil2 

   Difícil3   Pouco difícil4   Nada difícil5 

Lubrificação: (x0,3) ________________________________________________________________________  

 

11) Durante as últimas 4 semanas, na atividade sexual ou quando sexualmente estimulada, com que frequência você atingiu o orgasmo (clímax)? 

   Sem atividade sexual0   Sempre ou quase sempre5 

   Muitas vezes (mais da metade do tempo)4   Algumas vezes (aproximadamente metade do tempo)3 

   Poucas vezes (menos do que a metade do tempo)2   Nunca ou quase nunca1 

 

12) Durante as últimas 4 semanas, na atividade sexual ou quando sexualmente estimulada,qual foi o grau de dificuldade para atingir o orgasmo (clímax)? 

   Sem atividade sexual0   Extremamente difícil ou impossível1   Muito difícil2 

   Difícil3   Pouco difícil4   Nada difícil5 

 

13)  Durante as últimas 4 semanas, qual foi o grau de satisfação com sua habilidade de chegar ao orgasmo (clímax) durante a atividade sexual? 

   Sem atividade sexual0   Muito satisfeita5   Moderadamente satisfeita4 

   Indiferente3   Moderadamente insatisfeita2   Muito insatisfeita1 

Orgasmo: (x 0,4) ________________________________________________________________________ 
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14) Durante as últimas 4 semanas, qual foi o grau de satisfação com a quantidade de envolvimento emocional entre você e seu parceiro durante a atividade sexual? 

   Sem atividade sexual0   Muito satisfeita5   Moderadamente satisfeita4 

   Indiferente3   Moderadamente insatisfeita2   Muito insatisfeita1 

 

15) Durante as últimas 4 semanas, qual foi o grau de satisfação na relação sexual com seu parceiro? 

   Sem atividade sexual0   Muito satisfeita5   Moderadamente satisfeita4 

   Indiferente3   Moderadamente insatisfeita2   Muito insatisfeita1 

 

16) Durante as últimas 4 semanas, de forma geral, qual foi o grau de satisfação com sua vida sexual? 

   Sem atividade sexual0   Muito satisfeita5   Moderadamente satisfeita4 

   Indiferente3   Moderadamente insatisfeita2   Muito insatisfeita1 

Satisfação: (x 0,4) ________________________________________________________________________  

 

17) Durante as últimas 4 semanas, com que frequência você sentiu desconforto ou dor durante a penetração vaginal? 

   Não houve tentativa de penetração0   Sempre ou quase sempre1 

   Muitas vezes (mais da metade do tempo)2   Algumas vezes (aproximadamente metade do tempo)3 

   Poucas vezes (menos do que a metade do tempo)4   Nunca ou quase nunca5 

 

18) Durante as últimas 4 semanas, com que frequência você sentiu desconforto ou dor após a penetração vaginal? 

   Sem atividade sexual0   Sempre ou quase sempre1 

   Muitas vezes (mais da metade do tempo)2   Algumas vezes (aproximadamente metade do tempo)3 

   Poucas vezes (menos do que a metade do tempo)4   Nunca ou quase nunca5 

 

19) Durante as últimas 4 semanas,como você classificaria seu nível (grau) de desconforto ou dor durante ou após a penetração vaginal? 

   Não houve tentativa de penetração0   Altíssimo1   Alto2 

   Moderado3   Baixo4   Baixíssimo ou nenhum5 

Dor: (x 0,4) ________________________________________________________________________    Hentschel et al., 2007 

 

REAV EXAME FISICO:    

 HALF WAY SYSTEM  

 PROLAPSO ANTERIOR:   0      1     2      3      4 PROLAPSO POSTERIOR:   0      1     2      3      4 

 PROLAPSO APICAL:         0      1     2      3      4 ROTURA PERINEAL:           0      1     2      3      4 

 POP-Q     12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12 

 Aa Ba C  Aa                          

     Ba                          

 Gh Pb TVL  C                          

     D                          

 Ap Bp D  Bp                          

     Ap                          

 
EXAME DO ABDÔMEN: 

Circunferência abdominal: __ __ cm      Diástase do Reto Abdome: __ __ cm     Cicatriz   N1    S2      Fibrose   N1    S2 Localização: _______________ 

Circunferência quadril: __ __ cm 

 

INSPEÇÃO 

Coloração:   Sem alterações     Rosa pálido      Avermelhada    Assaduras                                       Secreção:   Ausente     Transparente     Leitosa     Escurecida 

Odor:   Ausente     Urina     Fétido                              Sensibilidade:   Presente     Ausente         Corpo perineal:   Sem alterações     Abaulado  

Intróito vaginal:   Sem alterações     Estreito     Aumentado     Prolapso evidente     Labiações     Trauma 

Esfíncter anal:   Sem alterações     Labiações     Fístula     Hemorroida  

Contração voluntária:   Presente    Ausente          Uso de musculatura acessória:   N1    S2    Glúteos    Adutores    Abdominais    Apneia inspiratória 

Teste de Esforço:   positivo1    negativo2     não realizado3     inconclusivo4    Posição:   Dec. Dorsal       Ortostática 

PALPAÇÃO 

Cicatriz   N1    S2 Localização: __________________________________________Fibrose    N1    S2 Localização: __________________________________________ 

Tonicidade: 

Posterior 

 Hipertônica    Normotônica    Hipotônica 

 

Lateral Direita 

 Hipertônica    Normotônica    Hipotônica 

 

Lateral Esquerda 

 Hipertônica    Normotônica    Hipotônica 

Contratilidade: 

Global: 

  Presente      Deficitária      Ausente 

 

Seletiva: 

  Presente      Deficitária      Ausente 

 

Escala Modificada de Oxford: 

 0       1       2       3       4       5 

      Coordenação:   Presente      Deficitária      Ausente  Contração Reflexa:   Presente      Deficitária      Ausente                P___E___R___F___ 
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ANEXO 4 – TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

Treinamento dos músculos do assoalho pélvico feminino 
por meio de terapia de exposição à realidade virtual nos sintomas miccionais de IUE e IUM 

Anita Bellotto Leme Nagib 
Número do CAAE: 41304914.9.00005404 

 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Anita Bellotto Leme Nagib 

Pesquisadora 

 
 Você está sendo convidado a participar como voluntário de um estudo. Este documento, chamado Termo de Consentimento Livre e 
Esclarecido, visa assegurar seus direitos como participante e é elaborado em duas vias, uma que deverá ficar com você e outra com o 
pesquisador. Por favor, leia com atenção e calma, aproveitando para esclarecer suas dúvidas. Se houver perguntas antes ou mesmo depois de 
assiná-lo, você poderá esclarecê-las com o pesquisador. Se preferir, pode levar para casa e consultar seus familiares ou outras pessoas antes 
de decidir participar. Se você não quiser participar ou retirar sua autorização, a qualquer momento, não haverá nenhum tipo de penalização ou 
prejuízo. 
Justificativa e objetivos: Os músculos do assoalho pélvico são popularmente conhecidos como períneo. Eles são responsáveis pela 
sustentação dos órgãos pélvicos, como bexiga e útero, além de auxiliar no controle da urina e das fezes, bem como na função sexual da mulher. 
Esta pesquisa tem por finalidade estudar os efeitos do treinamento dos músculos do assoalho pélvico (exercícios físicos) sobre a função dos 
músculos do assoalho pélvico e os sintomas uroginecológicos, como perda de urina, funcionamento do intestino, função sexual e presença de 
distopias genitais (posicionamento da bexiga, útero e de outros órgãos). 
Procedimentos: Participando do estudo você está sendo convidado a preencher um questionário com perguntas sobre sua saúde, além de fazer 
exame para avaliação da contratilidade (força) dos músculos do assoalho pélvico e abdômen e investigação do posicionamento da bexiga e do 
útero para verificar se existe queda desses órgãos. Os exames serão feitos por profissional capacitado e constam de ultrassonografia vaginal, 
palpação vaginal e introdução de uma sonda vaginal manipulada cuidadosamente, que registrará suas condições musculares. Esses dados serão 
armazenados no computador para posterior análise. Após a avaliação, se for de seu interesse, você participará de um programa de 10 sessões 
de treinamento dos músculos do assoalho pélvico, por reabilitação virtual com o console WiiTM (jogo na televisão) e, será reavaliada após o 
término do tratamento. Para isso, haverá necessidade de deslocamento para o laboratório de UroFisioterapia durante todas as sessões, com 
duração total de uma hora para a avaliação (preenchimento do questionário e realização dos exames) ou para a realização dos exercícios. O 
tratamento será realizado durante cinco semanas consecutivas, com frequência de duas vezes por semana. 
Desconfortos e riscos: Você não deve participar deste estudo se tiver a pressão arterial descontrolada (pressão alta sem controle médico ou 
alguma limitação física que impossibilite a execução dos exercícios). Para realização do exame perineal, será colocado uma geléia antialérgica 
para evitar o desconforto gerado pelo exame de palpação e introdução da sonda vaginal. 
Benefícios: Você receberá avaliação e acompanhamento gratuito, instruções fisioterapêuticas preventivas sobre possíveis cuidados com o 
assoalho pélvico e desenvolverá atividades de treinamento, com o objetivo de melhorar o controle da bexiga, do intestino, da função sexual e do 
posicionamento dos órgãos pélvicos. Além disso, irá contribuir com o conhecimento cientifico sobre o efeito dos exercícios para a função dos 
músculos do assoalho pélvico feminino. 
Acompanhamento e assistência: Durante as atividades ou após o encerramento da pesquisa nossa instituição continuará a lhe prestar 
assistência à saúde sempre que necessário, por meio de carta de encaminhamento feita pelos pesquisadores responsáveis aos serviços de 
saúde. 
Sigilo e privacidade: Você tem a garantia de que sua identidade será mantida em sigilo e nenhuma informação será dada a outras pessoas que 
não façam parte da equipe de pesquisadores. Na divulgação dos resultados desse estudo, seu nome não será citado. 
Ressarcimento: Não haverá ressarcimento de despesas de transporte, alimentação ou diárias. Se houver necessidade de solicitação de 
transporte junto à secretaria de saúde de seu município ou outro órgão, os pesquisadores poderão justificar a necessidade de sua participação 
por meio de relatório clinico. 
Métodos alternativos: Apos realizar sua avaliação inicial, você recebera orientações preventivas e deverá segui-las por um período de cinco 
semanas (período controle). Logo após, será reavaliada e poderá ser incluída no grupo de tratamento, se for de seu interesse. O grupo de 
tratamento realiza cinco semanas consecutivas de exercícios físicos por reabilitação virtual com o console WiiTM (jogo na televisão). 
Contato: Em caso de dúvidas sobre o estudo, você poderá entrar em contato com a pesquisadora Anita Bellotto Leme Nagib por meio do e-mail 
urofisio.lab@gmail.com, ou no endereço: LabUro - Laboratório de Urodinâmica e Estudos da Incontinência Urinária - Andar térreo do prédio do 
CIPED, Rua Tessália Vieira de Camargo, 126 – Cidade Universitária Zeferino Vaz.  – Campinas. Em caso de denúncias ou reclamações sobre 
sua participação e sobre questões éticas do estudo, você pode entrar em contato com a secretaria do Comitê de Ética em Pesquisa (CEP) da 
UNICAMP: Rua: Tessália Vieira de Camargo, 126; CEP 13083-887 Campinas – SP; telefone (19) 3521-8936; fax (19) 3521-7187; e-mail: 
cep@fcm.unicamp.br 
Consentimento livre e esclarecido: Após ter sido esclarecimento sobre a natureza da pesquisa, seus objetivos, métodos, benefícios previstos, 
potenciais riscos e o incômodo que esta possa acarretar, aceito participar: 
Responsabilidade do Pesquisador: Asseguro ter cumprido as exigências da resolução 466/2012 CNS/MS e complementares na elaboração 
do protocolo e na obtenção deste Termo de Consentimento Livre e Esclarecido. Asseguro, também, ter explicado e fornecido uma cópia deste 
documento ao participante. Informo que o estudo foi aprovado pelo CEP perante o qual o projeto foi apresentado. Comprometo-me a utilizar o 
material e os dados obtidos nesta pesquisa exclusivamente para as finalidades previstas neste documento ou conforme o consentimento dado 
pelo participante. 
 
Nome da participante: __________________________________________________________________________ Data: __ __ / __ __ / __ __ 

RG: __________________________________________________  HC: _________________________________________________ 
Endereço: __________________________________________________________________________________________________________  

 
 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Assinatura da participante 
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