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RESUMO 

INTRODUÇÃO: Essa dissertação é um requisito obrigatório para obtenção do título de Mestre 

em Desenvolvimento Humano e Tecnologias, pós-graduação oferecida pelo Instituto de 

Biociências – Universidade Estadual Paulista “Júlio de Mesquita Filho” – UNESP. Serão 

apresentados, separadamente, dois artigos. O primeiro artigo produzido foi um protocolo de 

estudo, que visa instruir metodologicamente novos estudos com eletroterapia na incontinência 

urinária por urgência. O segundo artigo redigido foi um Ensaio Controlado Aleatorizado, onde a 

metodologia foi baseada no primeiro artigo e no Consort. OBJETIVOS: Comparar os efeitos da 

aplicação de correntes de baixa frequência e média frequência e verificar qual corrente é mais 

eficaz para reduzir os sintomas e aumentar qualidade de vida durante o tratamento de mulheres 

com incontinência urinária por urgência. METODOLOGIA: Este é um ensaio clínico 

randomizado, avaliador e estatístico cego. Todas as 105 participantes foram submetidas a um 

protocolo de anamnese que incluiu coleta de dados pessoais e clínicos, aplicação de questionários 

específicos para incontinência urinária e qualidade de vida e avaliação física do assoalho pélvico. 

O protocolo foi realizado em três diferentes momentos: antes da intervenção, durante e na última 

sessão. As participantes foram alocadas em um dos 5 grupos (Transcutaneous Tibial Nerve 

Stimulation – Low Frequency, Transcutaneous Tibial Nerve Stimulation – High Frequency, 

Aussie Medium Frequency, Interferential Medium Frequency e High Voltage Stimulation) de 

maneira aleatorizada. Todos os grupos receberam a intervenção elétrica transcutânea para 

estimulação do nervo tibial por 30 minutos, por meio de um canal com dois eletrodos, um 

posicionado posteriormente ao maléolo medial e o outro 10 cm acima dele, por 20 sessões de 2 a 

3 vezes por semana. RESULTADOS: Este estudo demonstrou que todas as cinco correntes 

utilizadas foram capazes de reduzir a gravidade da incontinência urinária e aumentar a qualidade 

de vida, com maiores ganhos observados entre a primeira e segunda avaliação. Não houve 

diferença significativa entre a segunda e a terceira avaliação (p > 0,005). Também não houve 

diferença significativa em relação à comparação entre os grupos (p > 0,005). CONCLUSÃO: O 

tratamento com correntes de baixa frequência obteve resultados similares aos da média frequência 

para a redução da severidade da incontinência urinária por urgência e aumento da qualidade de 

vida. Nenhuma modalidade de corrente foi superior para o tratamento da incontinência 

urinária por urgência. 

 

 

 

Palavras chave: Bexiga Hiperativa, Reabilitação, Estimulação Elétrica Nervosa Transcutânea, 

Ensaio Clínico.  
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ABSTRACT 

INTRODUCTION: This dissertation is a mandatory requirement to obtain the title of Master in 

Human Development and Technologies, postgraduate offered by the Institute of Biosciences - 

Universidade Estadual Paulista “Júlio de Mesquita Filho” - UNESP. Two articles will be 

presented separately. The first article produced was a study protocol, which aims to 

methodologically instruct new studies with electrotherapy in urinary incontinence by urgency. 

The second article written was a Randomized Controlled Trial, where the methodology was based 

on the first article and the Consort. OBJECTIVES: To compare the effects of applying low 

frequency and medium frequency currents and to see which current is most effective in reducing 

symptoms and increasing quality of life during the treatment of women with urinary incontinence. 

METHODOLOGY: This is a randomized clinical trial, evaluator and blind statistic. All 105 

participants underwent an anamnesis protocol that included collection of personal and clinical 

data, application of specific questionnaires for urinary incontinence and quality of life and 

physical assessment of the pelvic floor. The protocol was performed at three different times: 

before the intervention, during and in the last session. The participants were randomly allocated to 

one of the 5 groups (Transcutaneous Tibial Nerve Stimulation - Low Frequency, Transcutaneous 

Tibial Nerve Stimulation - High Frequency, Aussie Medium Frequency, Interferential Medium 

Frequency and High Voltage Stimulation). All groups received transcutaneous electrical 

intervention to stimulate the tibial nerve for 30 minutes, through a channel with two electrodes, 

one positioned posteriorly to the medial malleolus and the other 10 cm above it, for 20 sessions 2 

to 3 times a week. RESULTS: This study demonstrated that all five streams used were able to 

reduce the severity of urinary incontinence and increase quality of life, with greater gains 

observed between the first and the second assessment. There was no significant difference 

between the second and third assessments (p> 0.005). There was also no significant difference in 

comparison between groups (p> 0.005). CONCLUSION: Treatment with low frequency currents 

obtained results similar to those of medium frequency for reducing the severity of urinary 

incontinence due to urgency and increasing quality of life. No current modality was superior for 

the treatment of urinary incontinence by urgency. 

 

 

 

 

 

Keywords: Overactive Bladder, Rehabilitation, Transcutaneous Electric Nerve Stimulation, 

Clinical Trial. 
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1. CONTEXTUALIZAÇÃO  

Essa dissertação é um requisito obrigatório para obtenção do título de Mestre em 

Desenvolvimento Humano e Tecnologias, pós-graduação oferecida pelo Instituto de 

Biociências – Universidade Estadual Paulista “Júlio de Mesquita Filho” – UNESP. 

Inicialmente apresentarei minha Trajetória Acadêmica, com o intuito de evidenciar os 

trabalhos realizados durante a realização do Mestrado Acadêmico. Posteriormente, 

traremos a Revisão de Literatura para contextualizar os leitores sobre os temas que serão 

abordados em seguida.  

Também serão apresentados, separadamente, dois artigos redigidos em inglês para 

posteriormente publicá-los em revistas internacionais. O primeiro artigo produzido foi um 

protocolo de estudo, que visa instruir metodologicamente novos estudos com eletroterapia 

na incontinência urinária por urgência. Protocolos de estudo estão se demonstrando muito 

interessantes para a construção e aplicabilidade de metodologias eficientes, minimizando 

vieses.  

O segundo artigo redigido foi um Ensaio Controlado Aleatorizado, onde a 

metodologia foi baseada no primeiro artigo e no Consort (Padrões consolidados de 

relatórios). Nesse tipo de estudo, os grupos devem ser separados aleatoriamente, o 

avaliador não pode ter contato com a intervenção de tratamento e as variáveis são 

controlados para diminuir efeitos externos associados ao tratamento. Assim, estudos deste 

tipo são bastante eficazes para resultados terapêuticos e apresenta bastante fidedignidade 

clínica. Os resultados do estudo serão encontrados nesse artigo, assim como a conclusão. 

 

2. TRAJETÓRIA ACADÊMICA 

Ingressei no curso de fisioterapia na UNESP – Faculdade de Filosofia e Ciências, 

Campus Marília, em 2014, e desde então fui cativada por essa profissão. Durante os anos de 
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graduação, conheci e aprendi sobre diversas áreas de atuação fisioterapêutica, sendo a Saúde 

da Mulher a que me despertou maior interesse.  

No ano de 2018, em contato com a Profa. Dra. Angélica Mércia Pascon Barbosa, 

desenvolvi atividades de captação e avaliação física de gestantes junto ao Grupo de Estudos 

em Fisioterapia em Saúde da Mulher e participei do Projeto do Núcleo de Ensino “Prevenção 

de Problemas Uroginecológicos: Vivência e Capacitação Prática de Exercícios Pélvicos”.  A 

expertise da Profa. Angélica nesta área de concentração foi muito importante para que eu 

compreendesse melhor meu desejo pela busca de conhecimento na fisioterapia da mulher.  

Após minha titulação acadêmica, com muito prazer recebi o convite concomitante da 

Profa. Angélica Barbosa e Profa. Dra. Cristiane Rodrigues Pedroni para participar de um 

projeto de pesquisa sobre eletroterapia e incontinência urinária de urgência. Futuramente, que 

futuramente desenvolveu-se como meu projeto de mestrado, com ingressão em 2019 no 

programa de Desenvolvimento Humano e Tecnologias, UNESP – Instituto de Biociências, 

Campus Rio Claro.   

Durante a Pós-Graduação, tive a oportunidade de assistir aulas presenciais e online, 

tanto teóricas quanto práticas, que foram extremamente importantes para minha formação 

tanto profissional quanto acadêmica. Também realizei dois estágios docência onde pude 

aprender mais sobre ensinar. Dentro da sala de aula, no Estágio Docência em Fisioterapia em 

Ortopedia, a experiência de acompanhar e ministrar aulas foi enriquecedora. Já no Estágio 

Supervisionado em Saúde Coletiva (Anexo 3), pude acompanhar e participar da supervisão de 

Estágio em Saúde da Mulher, ajudando na organização de setor, assim como avaliação e 

tratamento das pacientes, obtendo maior contato com a prática clínica dessa área incrível, 

além de auxiliar na aprendizagem dos estagiários. 

Pude participar da elaboração, como coautora, de 1 artigo científico, além de participar 

como ouvinte de 5 eventos científicos, 1 congresso nacional e 1 congresso internacional. Estes 

me geraram novos conhecimentos e atualizações sobre a fisioterapia em geral. No VIII 

Congresso de Fisioterapia da Unesp de Marília, obtive uma publicação em anais como autora 

e quatro como coautora, e realizei apresentação em banner.  Pude também apresentar 

oralmente em formato de banner na IV Semana Acadêmica de Fisioterapia – FAIP. No 5º 

Congresso ALLAP, tive autoria em trabalho apresentado por minha orientadora Profa. 

Cristiane. As considerações levantadas durante esse evento foram muito importantes para que 

pudéssemos abranger a discussão sobre o assunto.  

Ainda como pós-graduanda, também procurei me atualizar na teoria e na prática de 

maneira mais ampla e geral, finalizando 10 cursos de curta duração, sendo 2 presenciais.  
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Em 2019, carinhosamente recebi o convite da Profa. Angélica para integrar o Projeto 

Temático Diamater-FAPESP, FMB-UNESP, como bolsista de Treinamento Técnico. Neste 

grupo, são realizadas pesquisas multidisciplinares, experimentais, clínicas e revisões 

sistemáticas. O projeto temático é referência internacional no debate na pesquisa sobre a 

tríade incontinência urinária, hiperglicemia gestacional e miopatia diabética. Os 

conhecimentos adquiridos vão desde a parte prática - com captação de voluntárias, avalição, 

tabulação de dados e manutenção de vínculo entre terapeuta e paciente - até a teórica, por 

encontros científicos semanais para discussão de artigos relacionados ao projeto de extensão, 

aulas e palestras com convidados especiais. Utilizamos as ferramentas Eletromiógrafo, 

Ultrassom, Palpação Digital e Questionários para efetuar as avaliações. Assim, tive a 

oportunidade de realizar uma capacitação sobre ultrassonografia funcional 3D muscular e um 

minicurso online de ultrassonografia na reabilitação da diástase abdominal. 

 Em 2020, participei de encontros acadêmicos através do Laboratório de Pesquisa em 

Ortopedia e Recursos Terapêuticos na FFC – UNESP, onde pude acompanhar revisões, 

discussões e atualizações sobre as áreas de Ortopedia e Desportiva, com extrema importância 

para a aplicação acadêmica e na prática clínica.  

 Por fim, vale ressaltar que as atividades da pós-graduação me ensinaram a pesquisar e 

discernir informações, mas principalmente me contemplou com experiência. As coletas de 

dados deste projeto duraram cerca de 12 meses, onde tive contato diário com mais de 100 

mulheres. Durante as coletas, então, criamos importante vínculo entre terapeuta e 

voluntárias/pacientes e também entre o grupo como um todo, o que possibilitou uma troca 

incrível de experiências. O entrosamento entre o grupo com certeza influenciou para que a 

adesão ao tratamento ocorresse de maneira tão espontânea. A rotina diária com essas 

mulheres me ensinou inúmeras lições, entre elas o cuidado e o amor ao próximo. Serei grata 

eternamente pela oportunidade de ter conhecido e convivido com mulheres tão fortes e de ter 

auxiliado para a melhora da qualidade de vida delas.   
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3. REVISÃO DE LITERATURA   

A eletroterapia é uma opção terapêutica que modifica a atividade neuromuscular, 

amplamente utilizada como tratamento para dor, artrite reumatoide, dor lombar ou dor crônica 

em geral e atualmente na síndrome da dor miofascial(1,2). Dentre suas modalidades podemos 

citar a Estimulação Elétrica Nervosa Transcutânea (TENS) e Estimulação Elétrica Nervosa 

Percutânea (PENS) que se comportam de maneira parecida, com o diferencial de que a TENS 

utiliza como meio de aplicação eletrodos na superfície da pele e não agulhas como a PENS 

(3). As duas também apresentam resultados similares na prática clínica, com a vantagem de 

que a TENS é um procedimento não-invasivo, de fácil aplicação e garante maior conforto 

durante sua aplicação (4). 

Existe variedade de correntes que apresentam diferentes forma de aplicação e 

comprovações científicas. A escolha do melhor recurso pode levar ao sucesso do tratamento e, 

a depender do contexto, a variedade entre as correntes pode ser relevante também ao paciente 

(1). A corrente bifásica simétrica e pulsada também leva o nome de TENS, apesar de ser um 

meio de estimulação dentro da técnica utilizada. É normalmente utilizada com frequência 

entre 100 e 150 Hz e comprimento de onda de 100 ms (5). Outras correntes que também são 

frequentemente utilizadas para tratamento de diversas alterações sensoriais e motoras são a 

Correntes Australiana, também conhecida como Aussie(5,6), Corrente Interferencial (CI) 

(5,7)e Eletroestimulação de Alta Voltagem (EAV) (8,9)Mesmo que estas tenham aplicações 

semelhantes, apresentam características bastante distintas.  

A Corrente Aussie utiliza frequência carreadora de 1 ou 4 kHz; burst de curta duração, 

2 ou 4 milissegundos; frequência de modulação dos Bursts de 100 a 120Hz para analgesia e 

intensidade que pode variar de 1 a 180 mA, conforme a sensibilidade do paciente (10). Trata-

se de corrente pouco descrita na literatura da fisioterapia, entretanto, tem sido apontada para a 

sua utilização como uma forma de se conseguir diminuição de dor, bem como aumentar o 

aporte sanguíneo na musculatura (6,10) 

A Corrente Interferencial é forma de estimulação elétrica nervosa transcutânea que 

tem como princípio a produção de duas correntes de média frequência que interferem entre si 

e produzem frequência denominada de frequência modulada pela amplitude (AMF). É 

comumente utilizada na faixa de 100 Hz e estudos apontam que um de seus principais efeitos, 

assim como as correntes de baixas frequências, é a redução da dor pelo aumento significativo 

do limiar álgico (7,11,12). 
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A Corrente Alta Voltagem é corrente monofásica e pulsada, com pico duplo 

(9)Também é forma de estimulação elétrica transcutânea, com duração de pulso que pode 

variar entre 5 a 10 microssegundos, elevada amplitude de pico e voltagem acima de 100 V, 

que é considerada alta. Esta corrente atinge fibras nervosas sensoriais, motoras e também 

aquelas responsáveis pelos impulsos nociceptivos, e possibilita sensação agradável durante a 

eletroestimulação (9). 

Embora não haja consenso sobre sua recomendação nem aplicação, a TENS se 

demonstra mais eficaz em comparação com a corrente interferencial em relação a dor lombar 

(13); já as correntes interferencial, Aussie e TENS quando comparadas se demonstram 

eficazes para redução do limiar doloroso e garantem hipoalgesia segmentar, sem diferença 

significativa entre elas (14). A estimulação elétrica de alta voltagem, por sua vez, aumenta o 

fluxo sanguíneo o que pode ser uma alternativa importante para a diminuição da dor 

muscular, é bastante utilizada no tratamento para Disfunção Temporomandibular (8). 

Alguns meios de eletroestimulação têm sido utilizados na prática clínica relacionadas 

ao tratamento da IUU, sendo a corrente TENS atualmente a mais utilizada (4). Normalmente é 

aplicada em baixa frequência (10Hz) e alto comprimento de onda (200us) e é considerada 

como primeira linha de tratamento para a IUU (15). Apesar de correntes de baixa frequência 

poderem estar relacionados com efeitos desagradáveis, como dor e irritação da pele (16), é um 

recurso que apresenta poucas contraindicações, além de ser seguro, de fácil aplicação e de 

baixo custo (17).  

Em geral, a aplicação da eletroterapia para tratamento da IUU é realizada através do 

nervo tibial, com raízes nervosas em L5-S3 onde também se originam fibras do sistema 

nervoso parassimpático que inervam a bexiga (18,19), cujo objetivo é a reorganização do 

sistema nervoso central e inibição do músculo detrusor por meio da eletroestimulação do 

nervo tibial (20,21), já que a IUU caracteriza-se por contrações involuntárias da bexiga 

durante sua fase de enchimento junto ao aumento de pressão, com perda involuntária de urina 

associada à urgência miccional, policiúria e nocturia (22). 

 Sabe-se que a eletroestimulação deste nervo ativa reflexos inibitórios pelos aferentes 

dos nervos pudendos, onde ocorre ativação das fibras simpáticas nos gânglios pélvicos e no 

músculo detrusor, também gera inibição central de eferentes motores para a bexiga e de 

aferentes pélvicos e pudendos provenientes da bexiga (23). Portanto, os efeitos são 

decorrentes do estabelecimento de mecanismos inibitórios, e a atividade vesical fica inibida 

por meio da despolarização somática das fibras aferentes sacral e lombar, via nervo tibial, 
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considerado nervo misto que projeta-se na mesma região sacral medular do centro sacral da 

micção, que é proveniente de ramificação do nervo isquiático (21,23). 

Apesar dos resultados favoráveis da eletrotrapia como tratamento para IUU, as 

evidências não apontam se a melhora dos sintomas são relacionados com o tipo de corrente, 

forma de aplicação ou com os parâmetros adotados. A hipótese deste estudo é que as 

correntes de media frequência podem ser mais efetivas (considerando os paãmetros adotados) 

já que estas podem reduzir a impedância da pele e atingir tecidos mais profundos. Além disso, 

o objetivo do nosso estudo será comparar o efeito das correntes de baixa e media frequência 

em relação à melhora de qualidade de vida e severidade da IUU.  
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ABSTRACT 

Aims: Urgent urinary incontinence (UUI) is characterized by involuntary urine loss 

associated with urinary urgency. Electrostimulation has been considered as the first line of 

treatment for UUI although there is still no consensus on which parameters are more efficient 

in electrical stimulation. Therefore, the objective of the study will be to compare the effects of 

applying low frequency versus medium frequency currents on urinary incontinence severity 

and quality of life at baseline and after treatment, at 10, 14 and 22 weeks in women with UUI. 

Methods: It will be a randomized controlled trial with 5 arms, assessor and statistician will be 

blind. This randomized trial was designed following the standard protocol items for 

randomized interventional trials. Results will be reported consistent with the consolidated 

standards of reporting trials guidelines. One hundred and five participants will be randomized 

to receive transcutaneous tibial nerve stimulation - low frequency, transcutaneous tibial nerve 

stimulation - high frequency, aussie median frequency, interferencial median frequency and 

high voltage stimulation. Conclusion: There is still no consensus on which parameters are 

more efficient in 

electrical stimulation due to the fact that studies present heterogeneity in interventions. This 

study will help determine which parameters are more efficient in electrical stimulation for the 

improvement of UUI. 

 

 

 

Keywords: Urinary Incontinence; Therapeutics; Transcutaneous Electric Nerve 

Stimulation; Quality of Life 
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INTRODUCTION 

Female urinary incontinence (UI) is a public health problem and affects millions of 

women worldwide (1). Defined as involuntary loss of urine (2) urinary incontinence can have 

a negative impact on the social, economic, familiar and sexual life of these women (3,4). 

Urgent urinary incontinence (UUI) is characterized by involuntary urine loss associated with 

urinary urgency (2) and, in addition to the negative impacts already mentioned, it also causes 

embarrassment (4). The prevalence of UUI varies between 5 to 50% of the world population, 

and may increase in elderly women (1,5). 

Electrostimulation has been considered as the first line of treatment for UUI (1). One 

of the therapeutic modalities mentioned in the literature is neuromodulation delivered by 

transcutaneous electric nerve stimulation (TENS), which is widely used for being efficient, 

easy to handle, good acceptance and with minimal contraindications (5, 8, 10). TENS can be 

performed by placing electrodes in the suprapubic, perineal, tibial or sacral region, however 

the application in the region of the tibial nerve is undoubtedly the most used (5,8). 

Commonly, the parameters used in TENS are low pulse width (200 µs) and low frequency (10 

Hz) (7). 

There is still no consensus on which parameters are more efficient in electrical 

stimulation due to the fact that studies present heterogeneity in interventions, such as duration 

and frequency, work cycle, current, form of administration and type of electrodes, which has 

different effects due to different mechanisms, although some therapeutic possibilities have 

scientific proof of their beneficial effects (11,12). Medium frequency currents, such as Aussie 

and Interferential, are modulated to offer the effect of low frequency current with the benefit 

of not being associated with unpleasant effects, such as pain or skin irritation (13–16).  

The Aussie current has been suggested as an option due to its comfort during 

application, as well as reducing the impedance of the skin and thus ensuring that the pulse of 

the current reaches the deeper tissues (17). The Interferential current is based on the 
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production of two medium frequency currents that interfere with each other and produce a 

frequency called amplitude modulated frequency. Its main effects are the significant increase 

in the pain threshold, which can make the current more pleasant (18–20) and allow the current 

to reach deeper tissues by the generation of (21). The High Voltage current is also single-

phase and pulsed, with double peak and reaches sensory, motor nerve fibers and also those 

responsible for nociceptive impulses, in addition, it allows a pleasant sensation during low 

frequency modulated application (22), although not very used for this purpose.  

Despite the electrostimulation options described in the literature for improving UUI, 

the evidence is not overwhelming, it is unknown whether the improvement in symptoms 

occurs due to the application of a specific type of electric current or if the parameters applied 

are responsible for the improvement. Therefore, the objective of the study will be to compare 

the effects of applying low frequency currents versus medium frequency currents on quality 

of life at baseline and after treatment, at 10, 14 and 22 weeks in women with UUI. Our 

hypothesis is that medium frequency currents may be more effective in the treatment of UUI 

when compared to low frequency currents, considering that higher frequencies allow to 

reduce the skin's impedance for the passage of electric current and, thus, could reach deeper 

tissues 

 

 

METHODS 

It will be a randomized controlled trial with 5 arms, assessor and statistician will be 

blind. The study is registered in the Brazilian Registry of Clinical Trials as RBR-8bkkp6 and 

has the universal number U1111-1233-2201. 

 

Ethical approval and consent 
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The study was approved by the Research Ethics Committee of São Paulo State 

University, Faculty of Philosophy and Sciences - Campus of Marília (CAAE: nº 

40418215.8.3001.5406). All participants will be informed about the research and will sign a 

consent form. 

 

 Participants 

Women from the sector of Specialized Center for Women’s Health Rehabilitation of 

the Faculty of Philosophy and Sciences who meet the study's inclusion criteria will be 

automatically referred for physical therapy evaluation. Inclusion criteria will be: women aged 

between 18 and 80 years and complaint of IUU. Non-inclusion criteria: cognitive impairment, 

psychiatric disorders, pregnancy, diagnosis of neurogenic bladder, pelvic organ prolapse 

above grade II, ongoing urinary tract infections (diagnosis by excluding signs and symptoms) 

and use of anticholinergic drugs, antagonist calcium, beta-antagonists and dopamine 

antagonists; and the exclusion criterion will be women who leave the treatment, do not obtain 

minimum results in the questionnaires and do not sign the consent form. 

 

Physiotherapeutic evaluation 

The protocol will include anamnesis and physical assessment, lasting a total of 30 

minutes. The physical examination will be performed by a physiotherapist with 8 years of 

experience in the urogynecological area (CBP), and supervised by a physiotherapist with 32 

years of experience in the urogynecological area (AMPB). The pelvic floor muscles (PFM) 

will be assessed through the digital palpation exam in the PERFECT scheme (23). Data 

collection will take place between September/2019 and December/2020 and will happen in a 

clean, reserved and adequate room. Before starting the first treatment session, the participants 

will be randomized, will receive the voiding diary, along with the appropriate instructions to 
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complete at home. In addition, they will answer the questionnaires related to UI, among them 

the International Consultation on Incontinence Questionnaire - short form (ICIQ-SF) (24), 

Overactive Bladder Questionnaire (OAB-V8) (25), International Consultation on Incontinence 

Questionnaire Overactive Bladder (ICIQ-OAB) (26) and the Incontinence Severity Index 

(ISI) (27). 

 

Sample size and power analysis 

A priori sample size calculation was performed using the G * Power software. Power 

of 0.80 was used, α error probability of 0.05, effect size of 0.3, which estimated the 

recruitment of 105 participants, 21 per group. 

 

Randomization, allocation and blinding 

The participants who met all inclusion criteria and the presence of IUU is defined will 

be randomly assigned to receive: 1) Transcutaneous Tibial Nerve Stimulation - Low 

Frequency (TTNS – LF), 2) Transcutaneous Tibial Nerve Stimulation - High Frequency 

(TTNS – HF), 3) Aussie Median Frequency (AMF), 4) Interferencial Median Frequency 

(IMF) and 5) High Voltage Stimulation (HVS). Participants will be allocated to each group 

according to block randomization to ensure homogeneous distribution between groups. The 

randomization sequence will be done through the website www.sealedenvelope.com through 

an author unrelated to the treatment or data collection. Participants will be informed about 

which group they will be allocated by one of the authors not involved in the evaluation 

process, but the difference between the groups won’t be mentioned. At this point, the 

participants will sign the consent form and be able to resolve all doubts regarding the project. 

 

Currents 
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TTNS-LF: Symmetrical biphasic pulsed current with 10Hz frequency, pulse width of 

200μs (7). Neurodyn Portable Ibramed® equipment will be used. 

TTNS-HF: Symmetrical biphasic pulsed current with 150Hz frequency, 100μs pulse 

width (21). Neurodyn Portable Ibramed® equipment will be used. 

  AMF: Medium frequency sinusoidal alternating current, with 4kHz carrier frequency 

and 4ms bursts with 100Hz frequency (28,29). Aussie Sport Ibramed® equipment will be 

used. 

IMF: Biphasic pulsed current of medium frequency, with 4kHz with modulated 

frequency of 100Hz and with sweep of 10Hz (21). Neurovector Ibramed® equipment will be 

used. 

HVS: Single-phase pulsed current, with triangular (exponential) twin pulses, 

frequency of 100Hz (22). For this study, cathodic stimulation (negative pole) will be used and 

the equipment used will be Neurodyn Portable Ibramed®. 

 

Electrode placement 

For all groups, the current will be applied through a channel with two electrodes, one 

positioned posterior to the medial malleolus and the other 10 cm above. Uniform and 

rectangular silicone-carbon electrodes with 6x4.5 centimeters will be used. In addition, gel 

will be used to interface with skin (16).  

All groups will receive transcutaneous electrical stimulation through the tibial nerve 

for 30 minutes, however the high voltage group will have a third, dispersive, 13x9 centimeters 

electrode, which will be positioned above the popliteal fossa to ensure that the current remains 

in the tibial nerve path that relates to the path of the sciatic nerve. Before placing the 

electrodes, the skin will be cleaned with 70% alcohol.  
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Primary outcome measure 

The primary outcome that will be assessed: 1) quality of life.  

1) The ICIQ-SF is a questionnaire that assesses quality of life, ensures agility in the 

assessment, can be self-administered and qualifies urinary loss. It consists of questions about 

frequency, severity and impact of UI, including self-diagnosis questions about their 

perceptions of involvement. The higher the score obtained, the greater the involvement by the 

UUI (24).  

1) The OAB-V8 will be used to assess the impact on quality of life, it is a 

questionnaire composed of 8 questions about the discomfort caused by the participants' 

symptoms. The responses range from 0 to 5 points and the result of the sum of all responses, 

when greater than or equal to 8, will be considered as a probable diagnosis for UUI (25). 

1) The ICIQ-OAB questionnaire provides an assessment measure for urinary 

frequency, urgency, nocturia and UI. It makes use of six specific questions about voiding 

symptoms correlating with quality of life, and the higher the score the greater the impairment 

(26).  

 

Secondary outcome measure 

The study will have 2 secondary outcomes: 1) Assessment of PFM strength and 2) UI 

severity. 

1) For assessment of the PFM, the bladder will be empty, and then the participants will 

be instructed to put on the apron, undress below the waist and position themselves in the 

supine position, with the lower limbs flexed and the feet on the stretcher (23). The Digital 

Palpation will be performed, explaining the sequence of the PERFECT evaluation scheme, 

described by Laycock e Jerwood (2001), which consists of an acronym of all the letters that 

form the word to evaluate four items related to the contraction of the pelvic floor muscles. 
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Data on the evaluation of Power (P) will be collected, measured from the Modified Oxford 

scale (30), that evaluates the maximum voluntary contraction and classifies the muscular 

response as opposed to the unidigital touch of the examiner as 0 = absence of muscle 

contraction, 1 = outline of tremulous contraction (not sustained), 2 = weak contraction (which 

is sustained with little intensity), 3 = moderate (compresses the examiner's fingers in a cranial 

direction), 4 = satisfactory (elevation of the vaginal wall with compression of the examiner's 

fingers towards to the pubic symphysis) and 5 = strong (firm compression of the examiner's 

fingers towards the pubic symphysis) (31). Endurance (E), referring to muscle resistance and 

the duration of contraction support in a maximum of 10 seconds and Fast (F) which, within a 

maximum of 10 repetitions, will evaluate the number of rapid contractions obtained by the 

participants (32). The letter R of Repetitions, related to the ability to repeat the maximum 

sustained contraction in a maximum of 10 repetitions with an interval of four seconds 

between them, will not be performed. Finally, the letters ECT (Every Contraction Timed) will 

serve as a reminder to the assessor (23). The scores will be recorded according to the 

performance of the participants in each item (33). A stopwatch will be used to measure the 

contraction time. 

2) Voiding diary is a self-assessment of voiding habit and allows participants to be 

active in treatment (34). It can be performed as a 24-hour or three-day test, the biggest 

difference between them is in relation to adherence, since it is lower in the three-day 

evaluation, although this is more effective for possible evaluative interpretations (3). It is a 

device where the participants will fill for three full days, in the morning, afternoon, night and 

dawn, if there is activity. The time of each activity will be indicated, any fluid intake 

(quantity), interval, urinary frequency and urine volume with each urination, involuntary loss 

of urine and pads changes (34). 
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2) ISI makes it possible to classify, according to the score obtained, into mild (one to 

two points), moderate (three to six points), severe (eight to nine) or very severe (total of 12 

points) by multiplying two simple and brief questions about frequency and volume of urinary 

loss (27). 

All outcomes will be evaluated at baseline and after the treatment weeks, on the 10th, 

14th and 22th weeks. 

 

Interventions 

All interventions will last 10 weeks, with 2 weekly meetings, in groups of a maximum 

of 5 participants, totaling 20 sessions lasting 45 minutes. All participants will carry out the 

treatments in an air-conditioned environment suitable for the procedures and will remain 

seated comfortably throughout the treatment. All participants will have their tibial nerve 

stimulated, with the intensity adjusted to the highest possible sensory level, modified 

according to their habituation to the current, without reaching the motor threshold or causing 

pain (16). 

   

STATISTICAL ANALYSIS 

Statistical processing will be performed using SPSS software, version 17.0 (SPSS Inc, 

Chicago, IL). The data will be presented in means and 95% confidence interval for each 

variable. The Shapiro-Wilk test will be used to analyze the normality of the data. For normal 

distribution, parametric tests will be used to compare means, if not, their respective non-

parametric tests will be used. 
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DISCUSSION 

This study was designed to compare the use of low and medium frequency currents by 

transcutaneous electrical nerve stimulation for the treatment of UUI. The use of TTNS – LF 

current is well known in the literature and used in clinical practice for the treatment of UUI 

(8), although its mechanism is not yet widely known. In addition, studies are limited to a 

certain current modulation to achieve tibial nerve neuromodulation (7,10). Thus, it is 

necessary to study with other current options, such as medium frequency, for greater 

knowledge about which is the best treatment option. Medium frequency currents have the 

advantage of producing smaller pulses in a given time and thus reducing the impedance of the 

skin, which can generate greater current absorption in deeper tissues, in addition to being 

more comfortable (35).  

The currents that will be used in the study were chosen due to their wide use in clinical 

practice in several areas of physical therapy, due to the characteristics of the currents (16) and 

the fact that they have similar results in other clinical situations (21,36). The TTNS-LF, which 

will be used with another modulation, may be more advantageous than the TTNS-HF, since 

the difference adopted between frequency and pulse width may guarantee greater intensity of 

current application (37). The AMF has the burst option, which divides the frequency pulses to 

ensure that the skin can absorb the high frequency offered, and can be an advantage of this 

current over the others (28,38). 

The differential of the IMF is the production of two medium frequency currents that 

interfere with each other, which allows the tissue to absorb more deeply (21) and can be 

beneficial for the stimulation of the tibial nerve. The HVS has a third dispersive electrode and 

modulated at low frequency, thus ensuring greater comfort (22) and generating greater 

absorption (35). 
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Anamnesis and evaluations will be carried out in order to obtain the diagnosis and 

clinical picture of each participant. After the IUU is verified, the evaluation will have four 

questionnaires to assess the quality of life of the participants and also the severity of the 

condition. These questionnaires are widely used in clinical practice both to make the 

diagnosis and to quantify the signs and symptoms (27,39–41).  

In order to maintain the highest level of methodological quality, this randomized 

controlled trial will be conformed to the standards of the consort group (42). Participants will 

be randomized by means of a blind evaluator in any of the five groups and will not receive 

information about the difference between them. The assessor won’t have contact with the 

participants during the intervention period and will not have knowledge about the groups 

during the follow-up. Finally, to ensure the blindness of the study, the data will be analyzed 

by a blind assessor. 

This study arose from the intention to cover the knowledge about electrotherapy at 

UUI. Although stimulation of the tibial nerve with TTNS is a treatment with favorable results, 

little is known whether the therapeutic success is related to the choice of the current used or 

the modulation used for the chosen current (43). The most accepted theory is that 

electrostimulation through the tibial nerve, which has nerve roots where parasympathetic 

fibers of the bladder originate, causes somatic depolarization of afferent fibers and generates 

inhibition of bladder activity (9).  

 

FUNDING 

The study did not receive any type of funding. 
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ABSTRACT:  

INTRODUCTION: Transcutaneous Electric Nerve Stimulation is a modality of 

electrotherapy used to delivery tibial nerve stimulation. Safe and non-invasive, TENS is 

considered a low frequency current and most commonly used for the Urge Urinary 

Incontinence. It is reported by the International Continence Society as involuntary loss of 

urine associated with urgency, usually combined with frequency and nocturia. There is still no 

consensus on the most efficient form of electrostimulation because of the different 

methodologies that cannot be compare. In addition, medium frequency currents are produced 

to perform as low frequencies and used to decrease the impedance of the skin turning the 

treatment more comfortable for the patient. OBJECTIVES: Compare the effects of applying 

low frequency currents with medium frequency currents and the secondary goal is to verify 

which current will be more effective to reduce symptoms and increase quality of life during 

treatment. METHODS: This is a randomized clinical trial with 5 arms, evaluator and blind 

statistician. All 105 participants were informed about the research and signed the consent 

form. The anamnesis protocol included collection of personal and clinical data, application of 

specific questionnaires for urinary incontinence and quality of life and physical assessment of 

the pelvic floor. The protocol was carried out in three different moments: before the 

intervention, during and in the last session. Participants were allocated to one of the 5 groups 

(TTNS-LF, TTNS-HF, AMF, IMF and HVS). All groups received the intervention of 

transcutaneous electrical stimulation on the tibial nerve for 30 minutes, through a channel 

with two electrodes, one positioned posteriorly to the medial malleolus and the other 10 cm 

above it. RESULTS: The variables were described by the mean and 95% confidence interval 

(95% CI). Shapiro-Wilk was used to analyze the normality of the data. Then, repeated 

measures ANOVA with Bonferroni's Post-Hoc was used. In total 105 womens were analysed 

and they showed similarity at anthropometric data and on sample characterization. This study 

demonstrates that all the five currents used were capable to reduce severity of urinary 

incontinence and increase quality of life. Regarding the comparison between the groups, there 

was no significant difference between them. CONCLUSION: Low frequency currents 

obtained results similar to those of medium frequency for reducing the severity of Urge 

Urinary Incontinence and increasing quality of life., All currents were effective for this 

treatment. However, there was no significant difference between them. 

 

Keywords: Overactive Bladder, Rehabilitation, Transcutaneous Electric Nerve Stimulation, 

Clinical Trial. 
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INTRODUCTION 

Electrotherapy is a way of administering electrical impulses, which modify 

neuromuscular activity (1). Neuromodulation can be performed using needles or electrodes 

attached to the skin surface (2). It is widely used as a therapeutic option to various sensory 

and motor modifications, including Urinary Incontinence (1–4). There is a variety of currents 

that presents different mechanisms of action and application that differ clinically so the choice 

of the best resource can lead to successful treatment (1). 

Transcutaneous Electric Nerve Stimulation is a modality of electrotherapy used to 

delivery tibial nerve stimulation. Safe and non-invasive, TENS is considered a low frequency 

current and most commonly used for the UUI as a frequency of 10 Hz and a pulse width of 

200 μs (5). Although at very low frequencies nerve fibers relax muscle fibers, they can cause 

unpleasant effects such as pain (6). As there is still no consensus on the most efficient form of 

electrostimulation because of the different methodologies that cannot be compared, in this 

randomized controlled trial we tested another management of the TENS current, with a 

frequency of 150 Hz and a pulse width of 100 μs.  

In addition, medium frequency currents are produced to perform as low frequencies 

and used to decrease the impedance of the skin turning the treatment more comfortable for the 

patient (6). Ward and Lucas-Toumbourou (2009) compared the Australian Medium Current 

(AMF) to TENS and they showed similar results in muscular relaxation and decreasing pain, 

with the advantage that Aussie current was more comfortable (7). Aussie is a medium 

frequency current capable to increase blood supply and decrease pain with short bursts about 

2 a 4 milliseconds and 100 to 120 Hz, carrier frequency of 1 or 4 kHz and a intensity that can 

reach up to 180 mA (8).  

Another option of medium frequency is Interferential Medium Current (IMF). By 

increasing the pain threshold, it is able to decrease pain and also can reach deeper tissues by 

producing medium frequencies currents that interfere with each other to produces a frequency 
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called amplitude modulated frequency. Frequency generally remains between 100Hz (9). 

Silva et. al., (2019) comparing TENS, AMF and IMF demonstrated that the three are capable 

of lowering the pain threshold (10). 

High Voltage Stimulation (HVS) is usually used as a resource for circulatory and 

regenerative action, however there is evidence for the use in pain control too (11). It is a 

single-phase current modulated as low frequency, with double peak and positive or negative 

polarity (11,12). The use of negative polarity (cathodic) is associated with the effect of 

reducing pain and has proven efficacy for the treatment of various conditions (12–14).  

Urge Urinary Incontinence (UUI) is reported by the International Continence Society 

(ICS) as involuntary loss of urine associated with urgency, usually combined with frequency 

and nocturia (15). Its caused from the detrusor overactivity during the bladder relaxing time 

(15). UUI is a world-class problem that affects thousands of women’s, damaging social and 

sexual life, familiar relationship and even domestic finances (16). Also, the patients reports 

UUI as the most bothersome symptom of Overactive Bladder (OB) (2) and affects the quality-

of-life (17). OB occurs between 5 to 50% of the world population and may increase during 

older age (18), which is worrying since we know that in older women’s the Urinary 

Incontinence (UI) increases in 1.5 to 2.3 the possibility of fall (19). 

Although the physiology of this dysfunction is not fully understood, the intention of 

treatment is to improve quality of life by reducing symptoms (20). The recommended 

treatment involves non-invasive methods such pelvic floor muscle training, bladder training 

and medication (21), but physiotherapy have been considered as first line treatment (2). 

Electrical stimulation is commonly used as a treatment because its effectiveness, low cost, 

easy application and few contraindications (5). Despite it can be applied in different ways, 

tibial nerve stimulation for sure is the most accepted (18). The application is carried out 

through the tibial nerve, with nerve roots in L5-S3 were also fibers from the parasympathetic 
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nervous system originate and innervate bladder, so the therapeutic mechanism consists of 

balancing the excitatory and inhibitory impulses that controls  the bladder (18,22).  

Thereby the hypothesis of this study was that medium frequency currents may be more 

beneficial for the treatment of UUI when compared to low frequency currents, since higher 

frequencies can reach deeper tissues and the currents tested here obtain favorable results for 

their use (6,9). Although countless studies have obtained good results from the use of 

electrotherapy in UUI, it is not known exactly which are the best parameters to be used or 

whether the chosen parameters dictate the success of the treatment or whether it is the chosen 

modality. So, the goal of this study is to compare the effects of applying low frequency 

currents with medium frequency currents and the secondary goal is to verify which current 

will be more effective to reduce symptoms during treatment.  

 

METHODS  

This randomized double-blind controlled trial with 5 arms was developed based on a 

study protocol that is in the submission phase. It was registered as RBR-8bkkp6 in the 

Brazilian Registry of Clinical Trials with the universal number U1111-1233-2201 and the 

study was approved by the Research Ethics Committee of São Paulo State University 

(UNESP), Marilia, São Paulo (CAAE: nº 40418215.8.3001.5406). 

All participants were informed about the research and signed the consent form. The 

sample calculation, performed in G*Power, pointed to the number of 105 participants, 21 per 

group. 

The participants were women referred to the Physiotherapy sector of Women's Health 

at UNESP - Marília. After screening of this sector, patients who met the study criteria were 

automatically referred for physical therapy evaluation. Inclusion criteria: women with 

complaints of UUI between 18 to 80 years old. The non-inclusion criteria were: psychiatric 
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disorders or cognitive deficits, pregnancy, diagnosis of neurogenic bladder, ongoing urinary 

tract infections (diagnosis by excluding signs and symptoms), prolapse of pelvic organs above 

grade II, use of drugs anticholinergics, calcium antagonists, beta-antagonists and dopamine 

antagonists. Finally, those who abandoned the treatment, didn’t sign the consent form or 

didn’t reach minimum score on questionnaires were excluded. 

 

Physiotherapeutic Assessment 

The evaluations lasted a total of 30 minutes. Were collected anamnesis, identification 

of signs and symptoms and then ended with a physical examination, which was supervised by 

two physiotherapists (CPB and AMPB) not involved in the intervention. Examination 

consisted of Digital Palpation in the PERFECT scheme (23). 

Data collection took place in a Specialized Rehabilitation Center, between 

September/2019 to December/2020. After scheduling and before starting the first treatment 

session, participants were randomized to receive the following transcutaneous electric 

stimulation currents: 1) TTNS-Low Frequency, 2) TTNS-High Frequency, 3) Aussie, 4) 

Interferential and 5) High Voltage. Then, they will be allocated to each group according to 

block randomization to ensure homogeneous distribution between groups. The randomization 

was carried out through the web site www.sealedenvelope.com by an author unrelated to 

interventions. In another words, a person not involved in intervention (CPB) ran the 

randomization, allocated the participants and communicated them about their respective 

groups, without explaining the difference between them. 

Finally, they responded to UI-related questionnaires, including the International 

Consultation on Incontinence Questionnaire - short form (ICIQ-SF) (24), overactive bladder 

questionnaire (OAB-V8) (25), international consultation on incontinence questionnaire 

overactive bladder (ICIQ-OAB) (26) and the Incontinence Severity Index (ISI) (27). They 
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were applied by another physiotherapist (GTAN) that was also not involved in intervention. 

Then, to start the first session, the participants received the Voiding Diary (28) to fill in at 

home for three days.  

 

Primary Outcome Measures 

One main outcome was adopted: 1) severity of UUI.  

1) ISI makes it possible to classify, according to the score obtained, into mild (one to 

two points), moderate (three to six points), severe (eight to nine) or very severe (total of 12 

points) by multiplying two simple and brief questions about frequency and volume of urinary 

loss (27). In addition to this, the ICIQ-OAB questionnaire provides measures for urinary 

frequency, urgency, nocturia and UI. It makes use of six specific questions about voiding 

symptoms correlating with quality of life, and the higher the score the greater the impairment 

(26). 

Secondary Outcomes Measures 

The study had two secondary outcomes: 1) Quality of Life and 2) Assessment of the 

strength of pelvic floor muscles (PFM). 

 1) Two questionnaires were applied to quantify the interference of UUI in the quality 

of life. The ICIQ-SF is a quality of life assessment questionnaire and qualifies urinary loss. It 

consists of questions about issues of frequency, severity and impact of UUI, including self-

diagnosis questions about their perceptions of involvement. It does not have a cut score, but 

the higher the specified score, the greater the involvement by UUI (24). OAB-V8 consists of 8 

questions about the discomfort caused by the participants' symptoms. The responses range 

from 0 to 5 points and the result of the sum of all responses, when greater than or equal to 8, 

is considered as a probable diagnosis for IUU (25). 
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2) Digital Palpation of pelvic floor muscles was performed, explaining the sequence of 

PERFECT scheme (23). Results were collected on the Power (P) assessment, measured from 

the Modified Oxford scale (29), evaluating the maximum voluntary contraction and 

classifying the muscular response as opposed to the examiner's unidigital touch as 0 = absence 

of muscle contraction, 1 = sketch of tremulous contraction (not sustained), 2 = weak 

contraction (which is sustained with little intensity), 3 = moderate (compresses the examiner's 

fingers cranially), 4 = satisfactory (elevation of the vaginal wall with compression of the 

examiner's fingers towards the pubic symphysis) and 5 = strong (firm compression of the 

examiner's fingers towards the pubic symphysis) (30). Endurance (E), referring to muscle 

resistance and the duration of contraction support in a maximum of 10 seconds and Fast (F) 

which, within a maximum of 10 repetitions, will evaluate the number of rapid contractions 

obtained by the participants (31). The obtained scores were recorded and the duration of 

contraction support was clocked. 

Interventions 

Intervention took place in groups of a maximum of 5 participants in a cozy room, 

where they were comfortably seated. It was done 2-3 times a week, for 20 sessions. The 

session had a maximum duration of 45 minutes, with the application of the current for 30 

minutes. To all Groups, current was applied by tibial nerve through two uniforms and 

rectangular silicone-carbon electrodes (6x4.5 cm) at one channel, being one positioned behind 

the medial malleolus and the other 10 cm above the medial malleolus (6). High Voltage 

Group included a third electrode (dispersive: 13x9) which was placed above popliteal fossa to 

ensure that the current remains in the path of the tibial nerve. 

TTNS-LF and TTNS-HF Groups are symmetrical biphasic pulsed current and used 

Neurodyn Portable Ibramed® equipment. It was also used for the HVS Group, which is a 

single-phase pulsed current, with triangular (exponential) twin pulses. The modulations were 
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respectively with frequencies of 10 Hz and 150 Hz and pulse width of 200 μs and 150 μs 

respectively (9,32), while HVS was modulated with direct current, negative polarity and a 

frequency of 100 Hz (11). The TTNS-LF group was used as a control group, since it is the 

most used and considered as the gold standard for this treatment (4,5,33). 

AMF is a medium frequency sinusoidal alternating current and this group made use of 

Aussie Sport Ibramed® equipment, with 4ms bursts and 4KHz frequency, in continuous mode 

(8,34), whereas the IMF group used Neurovector Ibramed®, with a current frequency of 

4KHz, modulated at 100Hz, with a sweep of 100Hz, in continuous mode (9). It is a biphasic 

pulsed current of medium frequency. Intensity of all equipment was adjusted to the highest 

possible sensory level, modified according to their habituation to the current, without reaching 

the motor threshold or causing pain (6).  

  

Physiotherapeutic Revaluation 

Aiming to compare the results of quality of life and severity of the UUI, the 

questionnaires were applied in three different moments. One before starting the sessions, as 

already mentioned, twice in the tenth and third at last session (twentieth). They were reapplied 

by the same physiotherapist who performed the first application and who was not involved 

during the intervention. However, Voiding Diary (28) was reapplied only once, between the 

17th and 20th session. Digital Palpation in PERFECT scheme (23) also was performed by the 

same physiotherapist who supervised the assessment (CPB) and was not involved at 

interventions. 

 

ANALYSIS STATISTICAL 

Statistical analysis was performed using SPSS software version 24.0 for Windows. 

The variables are described by the mean and 95% confidence interval (95% CI). The 
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distribution of normality was analysed by the Shapiro-Wilk test. To analyse the effect of 

group and currents, ANOVA for repeated measures was performed. The Mauchly's test was 

performed to test the hypothesis of sphericity and when this was violated, the analyses were 

based on the Greenhouse-Geisser test. Peer-to-peer comparisons were performed using the 

Bonferroni Post-Hoc test. The confidence level adopted was 5% (p ≤ 0.05). 

 

RESULTS 

Were assessed 105 womens for eligibility to perform physiotherapeutic evaluation. 

After starting the intervention of treatment, 20 voluntaries left the study. We assessed another 

20 voluntaries to eligibility and then they did the same physiotherapeutic evaluation as the 

others. At the end of study, we completed the total of 105 participants, 21 per group, as shown 

in flow diagram.  

Flow Diagram.   
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In total 105 womens were analysed and they showed similarity at anthropometric data, 

with significant difference only on the variables Smoker (p: 0,001) and Stress Urinary 

Incontinence (p: 0,035), as shown on table 1.  

Table 1. Anthropometric Data of 21 womens per 5 groups. 

Furthermore, they shown similarity on sample characterization too, showing 

significant difference only in the variables Night Urination (p:0,003) and Fast³ (p: 0,039), 

which was measured by digital palpation again at the third moment. This characterization is 

shown on the table below (Table 2).  

Table 2.  Sample Characterization per group. 

Table 1. UUI: Urgency Urinary Incontinence. SUI: Stress Urinary Incontinence. 

Table 2. Power, Endurance and Fast: variables of Digital Palpation, realized before began and after finished intervention. 
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This study demonstrates that all the five currents used were capable to reduce severity 

of urinary incontinence and increase quality of life. In the analysis of the ICIQ-SF (quality of 

life), ICIQ-OAB (quality of life and severity) and OAB-V8 (quality of life) questionnaires, all 

currents showed a significant difference between the first and second moments and between 

the first and third moments. In the OAB-V8, the TTNS-LF and AMF groups were the only 

ones who demonstrated a significant difference between the second and third moments. 

Analyzing only the ISI, we noticed that for all groups, except IMF, there was a significant 

difference again between the first and the second moment, but between the first and the third 

moment, the TTNS-LF and TTNS-HF groups did not reach the significant difference. 

Furthermore, high pGT values suggest that the temporal evolution is similar between groups 

(pGt: ICIQ-SF: 0,334; OAB-V8: 0,058; ICIQ-OAB: 0,396 and ISI: 0,244) Comfort was also 

analyzed during the application of the chain. The volunteers answered from 0 to 10, 0 being 

extremely uncomfortable and 10 being very comfortable. Only 40 volunteers answered the 

question about comfort. TTNS-LF and IMF groups obtained higher scores than other groups, 

with means of 10. The others reached means values of 9,1 (TTNS-HF), 8,2 (AMF) and 9,6 

(HVS).  

Regarding the comparison between the groups, it is important to note that there was no 

significant difference between them (ICIQ-SF¹, ICIQ-SF² and ICIQ-SF³ - p: 0,409, p: 0,622, 

p: 0,299; OAB-V8¹, OAB-V8² and OAB-V8³ - p: 0,101, p; 0,143 and p: 0,299; ICIQ-OAB¹, 

ICIQ-OAB² and ICIQ-OAB³ - p: 0,374, p: 0,506 and p: 0,203; ISI¹, ISI² and ISI³ - p: 0,821, 

p: 0,705 and p: 0,335, respectively). All currents proved to be effective and behaved in a 

similar way both for decreasing the severity of UUI and improving quality of life. This result 

was repeated for the four questionnaires used at the three different times, as we can see in 

detail on table 3.  
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Table 3. Three-moments-evaluation per groups. 

  

These results can also be evidenced through the visualization of the graphs (Figure 1), 

where we can observe the decrease in the average score for the four questionnaires, however 

without significant difference between the results of the different groups. In addition, the 

results pointed to a greater decrease in symptoms during the first 10 sessions. After the tenth, 

the results continue to improve, but less effectively. 

 

 

 

 

 

 

 

 

Table 3. ICIQ-SF: International Consultation on Incontinence Questionnaire - short form, OAB-V8: Overactive Bladder 
Questionnaire, ICIQ-OAB: International Consultation on Incontinence Questionnaire Overactive Bladder, ISI: Incontinence 

Severity Index. The ª and º symbols refer to the statistical difference between the moments of the intragroup questionnaires. 

ª: difference between the first moment; º: difference between the second moment. 
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Figure 1. Graphs of three-moments-evaluation per groups. 

 

 

DISCUSSION 

 The hypothesis of this study was that medium frequency currents that medium 

frequency currents would be effective or may be more beneficial for the treatment of UUI 

when compared to low frequency currents. A significant difference was found between 

groups, but not within groups. Thereby, medium frequency currents are effective, but do not 

guarantee a better result than low frequency currents. 

In general, we observe that all the groups tested obtained good results for the treatment 

of UUI, reducing severity and increasing quality of life. Intragroup results are encouraging. 

The TTNS-LF group obtained similar results to those already found in the literature. The 

Figure 1. Graphical analysis of the results of the questionnaires by group in the three moments. 
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decrease in the results of  ICIQ-SF and ICIQ-OAB questionnaires were also described by 

Souto et. al., (2014), which also noted that TTNS-LF prolongs symptom reduction, and by 

Jacomo et. al., (2020), that also showed the reduction of urgency and urge urinary 

incontinence (18,35). Reviews such as that by Bhide et. al. (2019) also point to the 

effectiveness of treatment for UUI with TTNS-LF when comparing to the use of percutaneous 

tibial nerve stimulation and implantable devices (4). These results are in line with other 

findings where OAB-V8 was also applied and over again demonstrate the reduction in results 

(36,37). The findings of this randomized controlled trial are related to the previous findings 

with the difference that new currents ensured the improvement of the condition.  

 Electrostimulation of the tibial nerve today is the most common form of application 

and also most recommended by the literature (5,38). The best results may be associated with 

the fact that, if properly applied, we can observe a rhythmic motor response of the fingers 

(18). Thus, we can be sure of the correct place of application aiming at the depolarization of 

this nerve. If the correct application can guarantee the best treatment or not, perhaps the 

primordial for the success of the application is the depolarization of the tibial nerve and not 

how it depolarizes it. That is, if the current is able to depolarize the nerve, it may be effective 

in reducing UUI symptoms.  

As we demonstrated in this study, the groups behaved in a very similar way and the 

greatest rate of improvement between the groups occurred until the tenth session. There was 

no significant difference between the groups when comparing the three-moments-

questionnaaires, notwithstanding booth have been effective. The similarity between the results 

already found for these currents also shows similarity between them. 

AMF, IMF and TTNS-HF seem similar to reduce the painful threshold and guarantee 

segmental hypoalgesia, with no significant difference between it (10). In addition, TTNS-LF 

and AMF are also similar for pain reduction and muscle relaxation. The greater difference 
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between them is apparently related to comfort, with AMF being more comfortable (7). The 

TTNS-LF and IMF currents also have similar effects in the control of ischemia-induced pain 

(39) and did not present a significant difference in increasing the pressure pain threshold (40). 

To date, no studies have been found comparing the effect of different types of currents for the 

UUI treatment. 

The IMF produces two currents that interfere with each other, in order to reach deeper 

tissues (9). AMF, on the other hand, divides the frequency pulses so that the skin is able to 

absorb the high frequency offered (41). Within our hypothesis, we believed that these 

characteristics could be effective and beyond that make the electrical stimulation of the tibial 

nerve more effective. Even if the medium frequency currents reach deeper tissues and are 

more comfortable (6), these characteristics did not benefit the results of these currents. They 

also did not benefit from comfort, as pointed out in the results. Even so, the use of medium 

frequency is still an important tool in the variety for clinical use and better patient's 

adaptation.  

High voltage electrical stimulation is also shown to be similar to other currents when 

compared to neuro-muscular applications beacause increases blood flow which can be an 

important alternative for decreasing muscle pain, such as chronic pain, although the IMF 

current obtains more significant results (13). However, this is the current that differs most in 

clinical practice (12) and its greatest clinical application is still for the treatment of wounds. 

For this, the positive polarity is used closest to the wound and the negative polarity, most 

distant (14). In this study, negative polarity was used for local stimulation of the tibial nerve 

and the third electrode was placed above the popliteal fossa, so that the current is not lost and 

follows the path of the tibial nerve. In our view, the third electrode could be an advantage of 

this current, since it could guarantee greater stimulation of the tibial nerve's neural path. 

However, the results showed no difference between currents.  
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The tibial nerve has nerve roots in L5-S3, where originate fibers from the 

parasympatic nervous system that innervate the bladder (4,32). The effects of 

electrostimulation on the tibial nerve are due to the establishment of inhibitory mechanisms 

through the somatic depolarization of the afferent sacral and lumbar fibers (42). As already 

shown in the literature, the application of TTNS-LF is capable of depolarizing the tibial nerve 

(38). There is still no consensus on which tool and how to use it, however in this study we 

were able to demonstrate that other currents were also able to depolarize the tibial nerve 

(19,43). This means that if the current is able to depolarize this nerve, it can be beneficial for 

the treatment of UUI. 

It is worth mentioning that the improvement was greater between the first and tenth 

sessions than between the tenth and twentieth sessions. There is an habituation effect of the 

body to the current (6), which probably explains this decrease in improvement. As most 

studies conducted 8 to 12 sessions, it is important to analyze a larger number of sessions to 

better understand treatment phisiology. These results should draw attention to complementary 

therapies for UUI treatment.  

This randomized controlled trial was designed as standards of the consort groups (44) 

to maintain the highest level of methodological quality. Participants were randomized by a 

blind evaluator and they did not received any information about the difference between the 

groups. Evaluators had no contact with the intervention, only carrying out the evaluations, and 

the data was carried by a blind assessor.  

The evaluation method was a limitation of the study, although specific questionnaires 

were used for UI and UUI and Digital Palpation was also performed as a control factor. The 

questionnaires that were used evaluate through self-perception and the presence of the mixed 

UI may have confused the results of the treatment. As a solution, we point to the inclusion of 

women with the presence of UUI only or to conduct tests such as the Urodynamic Study. We 
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also draw attention to the need for further studies in this regard to better understand the 

mechanisms of electrotherapy as a treatment for UUI.  

 

CONCLUSION   

 All currents tested in this randomized controlled trial were able to depolarize the tibial 

nerve, with a consequent reduction in the severity of symptoms and an increase in quality of 

life. Low frequency currents obtained similar results to those of medium frequency for 

reducing the severity of UUI and increasing quality of life., All currents being effective for 

the treatment of UUI. However, there was no significant difference between them. 
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6. ANEXOS 

6.1 Parecer Consubstanciado do Comitê de Ética em Pesquisa 
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6.2 International consultation on incontinence questionnaire - short form (ICIQ-SF) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



55 
 

 

6.3 Overactive bladder questionnaire (OAB-V8) 
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6.4 International consultation on incontinence questionnaire overactive bladder (ICIQ-

OAB) 
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6.5 Incotinence Severety Index 

ISI 
1- Com que freqüência você experimenta perda urinária?  
0 Nunca  
1 Menos de 1 vez ao mês  
2 Uma ou várias vezes por mês  
3 Uma ou várias vezes por semana  
4 Todo dia/noite  
2- Quanto de urina perde em cada vez?  
0 Nada  
1 Gotas / pouco  
2 Mais  
Escore: escore 1 x escore 2 = escore final:____  
0- seco 1-2 – leve 3-4 – moderado 6-8 – severo  
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