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Abstract 

Of the 13 million individuals affected with urinary incontinence (UI), 85% of these are women 

of various ages (Smith, 2009). UI is a multifaceted disorder, resulting in an increase in 

psychosocial consequences including but not limited to: depression, social isolation, decreased 

self esteem, sexual dysfunction, and problems within the occupational environment. And, while 

the costs continue to climb in regards to supplies to assist in “management” of UI, an estimated 

$1825 per person in 2009 compared to $900 per person nine years prior (Smith, 2009; Subak, 

2006), there is hope on the horizon for physically treating UI through the use of electrical 

stimulation.  

Keywords: urinary incontinence, treatment, electrical stimulation 

  



EFFECTIVENESS OF ELECTRICAL STIMULATION 3 
 

Effectiveness of Electrical Stimulation and its Management of Urge and Stress Urinary 

Incontinence 

Within the United States, an estimated 13 million people are afflicted and burdened by 

urinary incontinence episodes. Of these 13 million individuals, 85% are female and an estimated 

35% are those 65 years of age and older (Agency for health care research and quality, 2010). 

Annually, urinary incontinence can cost consumers an estimated $23.6 billion, creating a 

financial burden on those who already have limited incomes to purchase incontinence products 

(Hingle, nd, p. 2).  Urinary incontinence does not have to be associated with increased age, nor 

does it have to interfere with everyday activities of daily living, rather, thanks in part to 

advancements in the fields of pharmaceuticals, medicine and medical technology, urinary 

incontinence has a better chance being managed versus being a hindrance.  While there are new 

medications being developed every day, there is a modality that has been around for almost 30 

years to help manage urinary incontinence of various types.  This modality is called electrical 

stimulation (or e-stim for short).  This report will touch on the various types of urinary 

incontinence and go over the effectiveness of e-stim on these types as well as discuss cure and 

improvement rates.  

Description of Four Research Articles 

Article One  

 When standard treatments fail to improve the symptoms of urinary urgency and 

frequency, both women and their health care providers can become frustrated; incontinence can 

even lead to body image issues and decreased quality of life in some women (Howard & Stegall, 

2010).  In their research study Bendaña et al. conducted a retrospective chart review of 52 

women presenting to a urology clinic with symptoms of urinary urgency and frequency 
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associated with pelvic floor spasm.  The purpose of the study was to evaluate the role of 

transvaginal biofeedback and electrical stimulation in the treatment of women with urinary 

urgency and frequency associated with pelvic floor spasm. 

Article Two  

 This article, as our text describes, is a systematic review;  a rigorous scientific approach 

which combines results from a group of original research studies and looks at the studies as a 

whole (Nieswiadomy, 2008).  This research article was a review of other randomized control 

trials (RCT’s) for the effectiveness of Sacral Nerve Stimulation (SNS) in the treatment of 

refractory urinary incontinence (UI).  The author of this review, Maria Fitzpatrick, is a Specialist 

Nurse in Stroke Management at King’s College Hospital in Denmark Hill, London.  “The goal of 

this review was to critique existing literature to ascertain the validity and reliability of the 

findings and suggest recommendations to inform nursing practice on novel and innovative 

clinical approaches in dealing with patients with refractory urge incontinence” (Fitzpatrick, 

2008, p. 364).  The author used two RCT’s for her critique and presented the findings in a 

comparative review, showing that SNS can improve patient outcomes through nursing 

interventions and counseling.  She also conducted a meta-analysis of six selected studies to 

support her findings (Fitzpatrick, 2008).   

Article Three   

Stress urinary incontinence (SUI) is a significant problem for women.  According to 

Imamura, Abrams, Bain, Buckley, Cardizo, Cody, Cook, Eustice, Glazener, Grant, Hay-Smith, 

Hislop, Jenkinson, Kilonzo, Nabi, N’Dow, Pickard, Ternent, Wallace, Wardle, Zhu, and Vale 

(2010) “30% of women aged  40 years and older have SUI” (p. ix).  There are options of surgical 

and non-surgical treatments for SUI.  “This study aimed to assess the clinical effectiveness and 
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cost-effectiveness of non-surgical treatments for women with SUI” (Imamura et al., 2010, p. ix).  

The authors focused on three elements for the study: 

(1)A survey of 188 women with SUI to identify outcomes of importance to them 

(activities of daily living; sex, hygiene and lifestyle issues; emotional health; and the 

availability of services).  (2) A systematic review and meta-analysis of non-surgical 

treatments for SUI to find out which are most effective by comparing results of trials and 

by modeling results.  A total of 88 randomized control trials (RCTs) and quasi-RCTs 

reporting data from 9721 women were identified, considering five generic interventions 

[pelvic floor muscle training (PFMT), electrical stimulation (ES), vaginal cones (VCs), 

bladder training (BT), and serotonin-noradrenaline reuptake inhibitor (SNRI)], in many 

variations and combinations.  (3) Economic modeling, using a Markov model, to find out 

which combinations of treatments (treatment pathways) are most cost-effective for SUI. 

(p. iii) 

Article Four   

While urinary incontinence (UI) continues to be an ongoing problem, methods to assist in 

the management thereof, such as neuromodulation of pelvic floor muscles, have been shown to 

cure up to 50% and improve up to 90% of cases among those afflicted with UI of various types 

(Yamanishi, Kamai, & Yoshida, 2008, p. 665).  Neuromodulation is a modality in which 

electrodes (either implantable or external), are placed near the perineum, allowing for the 

contraction of pelvic floor muscles to occur once a specific threshold has been reached.  It is the 

frequent contraction of these muscles via electrical stimulation therapy (e-stim) which enable for 

subsequent strengthening to occur, resulting in the decreased episodes of UI.  Once the therapy 
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has been completed, effects have been shown to vary greatly depending on the type of 

incontinence the e-stim was used for in managing.  

 A vast majority of the data presented in the article, “Neuromodulation for the treatment 

of urinary incontinence,” written by Yamanishi et al. (2008), was noted to be obtained from other 

investigations pertaining to e-stim on numerous types of UI.  Nieswiadomy (2008) classifies and 

defines this type of research secondary sourced as the studies presented were written by someone 

other than the author of the research article.  It was also noted all the studies completed were not 

the equivalent in nature, therefore, data surrounding both cure and improvement rates varied 

greatly for the differing types of UI.  This article focuses on not only the various types of urinary 

incontinence, but also the means of management or non-management and why these occurrences 

are the case.  

Critical Appraisal of the Evidence 

Article One 

 Purpose/Problem statement.  Nieswiadomy (2008), states that a purpose/problem 

statement should “delineate the study area clearly and state the research problem concisely” (p. 

74).  In the purpose section of their article Bendaña et al. clearly identify the purpose of their 

study as “investigating the role of transvaginal biofeedback and electrical stim in the treatment of 

women with urinary urgency and frequency associated with pelvic floor spasm” (2009, p. 172). 

Literature review.  Multiple reasons for conducting a literature review exist, these 

include (a) determining what is already known about the topic (b) locating a conceptual or 

theoretical framework to guide the study and (c) planning study methodology (Nieswiadomy, 

2008).  There is not a section of the Bendaña et al. article specifically addressing the literature 

review.  In examining the references of the study it appears that a comprehensive and concise 
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literature review was conducted.  All sources seem relevant, dating from 2009 (current) to 1963 

(classic) and the references appear to be free of citation errors.   

Study framework.  Bendaña et al. do not identify a theoretical or conceptual framework 

that was used in their research study.  According to Nieswiadomy (2009) a researcher may or 

may not choose to use a conceptual or theoretical framework.  

Hypotheses and research questions.  The hypothesis of Bendaña et al. is that 

transvaginal biofeedback and electrical stimulation will improve symptoms of urinary urgency 

and frequency in women with associated pelvic floor muscle spasm.  The hypothesis is clear and 

concise, directly tied to the study problem, identifies the population that will be studied, lists the 

variables, and can be empirically tested.   

Research design.  Each woman underwent a one-hour weekly session of biofeedback 

rehabilitation and electrical stimulation for six weeks.  Study participants completed an AUA 

Symptom Score before and after treatment.  At 6-week follow-up examinations, AUA-SS scores 

as well as visual analog scale scores demonstrated significant improvement.  Nurses collected 

data at each treatment session to track behavior and urinary symptoms; data was then tabulated 

to assess the effect of biofeedback and electrical stimulation on frequency, urgency and nocturia.   

 Although Bendaña et al. state what instruments were used for data-collection they do not 

have a section of the research article dedicated to thoroughly describing the instruments.  

Researchers fail to state if the 10-item visual analog scale they used was something designed 

specifically for the study they conducted or if it had been used previously.  The researchers do 

not state in the article if any type of validity and reliability tests were performed on the 

instruments prior to their use in the research study.  Bendaña et al. does however say “the AUA 

symptom score has not been validated as a data collection tool in women” (2009, p. 175), 
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Bendaña et al. does not state if they attempted to do any validity tests prior to implementation of 

the AUA-SS into their study.   

Sample procedure.  Participants were selected after conducting a chart review of female 

patients at a urology clinic.  Inclusion criteria for the study were urinary urgency and frequency 

in the presence of painful pelvic floor spasm in women between the ages of 18 and 80.  Male 

patients and those with positive urine cultures two or more times in the past 12 months were 

excluded.  Women were also excluded if they had post-void residuals of greater than 150mL, 

prior debilitating pelvic surgery, pelvic floor trauma, or neurologic disease such as multiple 

sclerosis (Bendaña et al., 2009). 

 Bendaña et al. did not identify in the research article what specific sampling method was 

used (i.e. simple random, convenience, cluster, snowball, etc…).  No potential sampling biases 

are identified by Bendaña et al. and subject dropout was not discussed by the authors. 

Data-collection procedures and methods.  The research study conducted by Bendaña et 

al. utilized several different data-collection instruments.  The American Urological Association 

Symptom Score (AUA-SS) was used to assess symptom severity as well as a 10-point visual 

analog scale to assess the effect on daily life; these scores were obtained at the initial visit before 

the start of treatment and again at three months once the treatment was completed.   

 Face-to-face interviews were conducted by nurses conducting the sessions regarding 

patient behavior and urinary symptoms.  Data was collected in the urology clinic at once-weekly 

sessions for six weeks, then three months after completion of the treatment.  Bendaña et al. does 

not describe in the article what, if any, training the nurses were given before conducting the 

interviews.  The researchers do state in their comments section face-to-face interviews 

introduced the possibility of the patient trying to “please the treatment team” (2009, p. 176).  
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Bendaña et al. goes on further to explain that while all subjects were treated the same, asked the 

same questions, evaluated the same, it was not always the same nurse evaluating the same 

patient. 

Results.  3-months post-treatment the mean frequency (hours between voids) increased 

from 1.8 hours pre-treatment to 3.0 hours post-treatment, urge intensity (rated 0-5) pre-treatment 

mean was 3.64, post-test mean was not  available, and nocturia (voids/night) decreased from 

2.23/night pre-treatment to 1.21/night post-treatment. 

Conclusion.  Bendaña et al. concluded that while their study was small, and further 

research was needed, it had demonstrated “clinically and statistically significant improvement” 

in urinary symptoms (2009, p. 175).  Researchers conceded that study limitations included it 

being a longitudinal study of a small group, the patient’s desires to please the researchers was 

also offered as another limitation as all of the data was collected in face-to-face interviews.  

Bendaña et al. felt further research was needed but initial findings were promising for the use of 

biofeedback and electrical stimulation in urinary urgency and frequency associated with pelvic 

floor muscle spasm. 

Article Two  

 Review of literature.  In this review, which was written in 2008, showed a review of 

literature beyond the five year recommendation of our text, but the author does set an inclusion 

and exclusion criteria for the search to limit studies in the decade (1997-2007).  The author lists 

other criteria to ensure relativity to the review.  An error was found in the body of this article in 

reference to the citation for one of the selected CRT’s.  In the review it was noted to be a 2002 

source, but in the reference list, it was dated 2000.  According to our text, references should be 
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accurate and free of citation errors, “but it is not uncommon for journal article reference lists to 

have errors” (Nieswiadomy, 2008, p.101).   

 Study framework.  This review was a comparison critique of two RCT’s.  The 

framework for research-based or best practice solutions were used through-out this review for 

nursing and other health professionals (Fitzpatrick, 2008).  A meta-analysis was also conducted, 

that included the two aforementioned RCT’s and an additional four that were selected. 

 Research questions.  Fitzpatrick (2008) identifies three research questions in this review: 

whether SNS is effective in the treatment of refractory urge incontinence; if so, whether it is a 

safe and compliant procedure; and what are the long term effects of this treatment?  In addition 

to the CRT critique, Fitzpatrick also selected to do a meta-analysis on six selected studies to help 

answer the research questions.  She stated, “A meta-analysis was selected to answer these 

questions because the small sample size of the individual reviewed studies was inadequate to 

support robust conclusions” (Fitzpatrick, 2008, p. 323).  The author pooled the data from all 

qualifying studies that met the criteria of sample selections to help identify SNS effectiveness 

(Fitzpatrick, 2008).  According to Nieswiadomy, research questions are appropriate if they 

further delineate the question at hand.  Therefore, the questions listed above are deemed to be 

appropriate.  

 Research design.  Fitzpatrick (2008) identifies the aim of this review is to evaluate the 

effectiveness of SNS in the treatment of refractory UI.  Existing literature was utilized to 

ascertain the validity and reliability of the findings and suggests recommendations to nursing and 

clinical approaches to patient treatments (Fitzpatrick, 2008).  A critique of two CRT’s plus a 

meta-analysis of four other studies were performed to support her research questions.   
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 Data collection.  The author chose a systematic review that started with identification of 

a focused clinical question, then breaking this down by conducting a PICO analysis.  The PICO 

was listed in a table format with definitions for each.  P is for population; patients with refractory 

UI.  I is for intervention; sacral neuromodulation.  C is for comparison; pharmacology, 

biofeedback, and behavioral therapy.  O is for outcome; improvement in the symptoms of UI.  

All of the studies chosen for the critique and meta-analysis fulfilled the criteria for inclusion in 

this review.  Fitzpatrick (2008) described the criteria as: 

At least one group with a sacral stimulation protocol, alone or together with other 

adjunctive therapies, compared with either a control group of ‘no treatment’ or ‘usual 

treatment’ or a different sacral stimulation protocol, alone or together with other 

adjunctive therapies (biofeedback, pelvic muscle exercises, pharmacotherapy or vaginal 

weights).  Studies without a control group but with a sacral stimulation protocol, alone or 

together with other adjunctive therapies were also included.  Studies or arms of studies 

which did not have a sacral nerve stimulation protocol and retrospective analyses or 

audits were excluded (p. 323). 

The author used a search for all relevant studies to use in the meta-analysis.  Her strategy 

comprised of searches with MEDLINE, CINAHL, The Cochrane Library, PubMed, and many 

others that are also mentioned in our text.  The terms used were ‘neurostimulation’ or 

‘neuromodulation’ with ‘sacral nerve’ with ‘refractory’, ‘urge incontinence’ or ‘overactive 

bladder’ (Fitzpatrick, 2008). 

Sampling method.  The author narrowed the search by applying the inclusion and  
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exclusion criteria and all articles were finally selected.  The two selected for the critique and an 

additional four were compiled for the meta-analysis.  “The evaluation and critical review of the 

two selected RCT’s were undertaken using a research appraisal checklist (Fitzpatrick, 2008). 

Data analysis/results.  Again, since this was a review, and the author did a comparison  

study as well as a meta-analysis, the research findings were conducted by other sources.  

Fitzpatrick (2008) simply used the documented information as a means to answer her own 

research questions and found: 

Aggregation of the findings from the literature was done by content analysis.  The 

reviewer of this study carried out a content analysis of the findings from the nominal 

papers by looking at relationships among ideas or concepts, reality and language.  

Categorization of common themes was performed.  The literature review presented in this 

paper is mainly content analysis and also interpretive based on meta-analysis.  The 

studies were considered in terms of the validity and generalizability of findings and the 

rigor, trustworthiness and significance of the results of the studies (p. 323). 

Discussion.  The discussion by Fitzpatrick provided a comprehensive comparison of the 

two RCT’s that she chose.  She compared the research questions as well the designs for each 

study.  She concluded both studies fulfilled the research questions at hand, stating, “The use of 

RCT’s was appropriate to answer the questions as both studies were designed to be a parallel 

group comparison, both groups were entered at the same time and a comparison was made” 

(Fitzpatrick, 2008, p. 324).   

Validity and generalizability of findings.  The author points out both RCT studies in 

the critique dealt with refractory UI and both studies used SNS for the treatment.  Also noted was 
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the interchangeable use of terms, such as ‘SNS’ and ‘neuromodulation’, these two terms have the 

same clinical interpretation (Fitzpatrick, 2008).   

Results.  The author concludes both RCT’s were underpowered as too few participants 

were included to indicate a significant statistical difference between the effects of stimulation 

therapy and conservative or medical therapy (Fitzpatrick, 2008).  This is why she chose to report 

a meta-analysis including four other studies, subsequently supporting the conclusion that SNS is 

an effective and safe treatment for refractory incontinence (Fitzpatrick, 2008).  

Limitations.  The author notes the meta-analysis has many weaknesses.  No statistical 

significance tests were done to establish the cause and effect correlations between the 

independent and dependent variables.  Concrete conclusions could not be made because there 

were not enough valid and reliable measurements for the variables as far as associated factors 

such as age, sex, and other confounding factors were concerned (Fitzpatrick, 2008). 

Conclusion/summary.  Whatever knowledge is assimilated in the review should be 

clinically applied to the knowledge regarding SNS in patients with refractory urge UI.  It 

improves their physical, emotional and quality of life factors.  It decreases the financial burden 

encountered as a result of urge incontinence.  The quality of life can be improved, the duration of 

hospital stay can be decreased, and complications occurring as a result of both medications and 

catheterizations can be avoided (National Collaborating Centre for Women’s and Children’s 

Health, 2006).  

The author also concluded by saying how important nursing intervention and 

management is to the patient suffering from UI.  The ideas of assessing, counseling and 

educating on UI and its available treatment options cannot be over stressed.  Nurses have the 

opportunity to help make a difference; which is one of the messages the author was delivering. 
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Analysis of the Evidence.  In the studies the reviewer chose, rigor is maintained because 

there is consistency in the definitions of the studied treatment and condition, and  in the 

measurement of the outcomes.  The quality of data and the confidence of data display were 

gauged based on trustworthiness.  There is no scope for flawed data in the study.  For the RCT’s, 

multivariate analysis was used and for others chi-squared test was used.  The studies analyzed 

the results appropriately (Fitzpatrick, 2008).   

According to our text, Nieswiadomy (2008) states that multivariate analysis examines the 

difference between the mean scores of two or more groups on two or more dependent variables 

that are examined at the same time.  The other statistical test used was chi-squared; this is a 

nonparametric inferential technique appropriate for comparing sets of data that are in the form of 

nominal data such as frequencies or percentages (p. 310).   

As an amateur in research critique, I would have to conclude that the appropriate analysis 

techniques were conducted in this review. 

Article Three   

Purpose/problem statement.  Nieswiadomy (2008) states that a purpose/problem 

statement should “indicate that the study would be ethical” (p. 85).  In the report put together by 

Imamura et al. (2010), there is not a written problem statement.  However, they do include a 

chapter in the article that focuses on the “definition of the decision problem” (Imamura et al., 

2010).  This section summarizes how there are multiple options for the treatment of SUI and the 

authors “sought to identify plausible treatment strategies comprising sequences of surgical and 

non-surgical interventions” (p. 17). 

Literature review.  According to Nieswiadomy (2008), “the most important [purpose for 

reviewing the literature before conducting a research study] is to determine what is already 
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known about the topic…” (p. 89).  Imamura et al. (2010) did an extensive article and study 

search to determine what information and treatment options are available for SUI.  They used 

inclusion criteria to narrow their initial search results down from 7013 to 179 reports (88 

studies).  They then used these studies to compile their report that includes strategies for the 

treatment of SUI and the effectiveness and cost-effectiveness of the treatment options (Imamura 

et al., 2010, p. 42).  

Study framework.  Imamura et al. (2010) utilize the Markov model to determine the 

most cost-effective treatment strategies for SUI.  According to Sonnenberg & Beck (1993), the 

“Markov models are most useful when a decision problem involves risk that is continuous over 

time, when the timing of events is important, and when important events may happen more than 

once” (p. 322).  Each of the treatment strategies has their own risks and potential side effects, 

especially those pertaining to surgical options.  Therefore, it is significant that the authors chose 

to use a model that would include those risks.  

Hypotheses and research questions.  The report by Imamura et al. (2010) does not 

include a hypothesis however they do list the objectives of the study for which their research was 

focused. The objectives were to: 

 Develop a series of management pathway that describe potential sequences of  

non-surgical and surgical treatments for SUI, determine the clinical effectiveness of the 

different individual treatments for SUI, determine the safety in terms of the magnitude of 

any risk or side effects of treatments for SUI, estimate the cost-effectiveness of the 

alternative management pathways, and identify areas for future research (p. 15). 

These statements are more detailed and provide specifics about the definition of the decision 

problem.  
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Research design.  The research design utilized by Imamura et al. (2010) was divided into 

three sections to answer the proposed objectives of the report. The authors first used a 

questionnaire to “identify areas of importance to women who suffer from SUI” (2010, p. 23).  A 

systematic review of clinical effectiveness was then completed, based on the 88 studies they 

found after utilizing inclusion and exclusion criteria.  Finally, the authors utilized the Markov 

model to estimate “cost, effectiveness, and cost-effectiveness” (Imamura et al., 2010, p. 109).  

Sample procedure.  Imamura et al. (2010) started by doing a search for articles 

pertaining to SUI and treatment options using CINAHL, EMBASE, BIOSIS, and Science 

Citation Index (p. 37).  The results were narrowed down using inclusion and exclusion criteria 

previously mentioned.  The result was “88 studies, which covered 37 distinct treatments and 68 

treatment comparisons” (Imamura et al., 2010, p. 37).  “The sample size ranged from 11 to 683, 

with a total of 9721 participants… [And] included 9163 non-childbearing women and 558 

childbearing women.  A majority of included studies involved PFMT as part of their 

intervention” (Imamura et al., 2010, p. 39).  The studies also looked at the use of PFMT along 

with other treatment options such as ES, VCs, BT, and SNRI in different combinations.  

 Imamura et al. did identify risk of bias in the included studies.  The authors discussed that 

they found a majority of the studies did not adequately “describe the methods used in sufficient 

detail to assess proneness to selection bias related to random allocation sequence generation and 

concealment” (Imamura et al., 2010, p. 37).  Also “the majority of the studies did not clearly 

stipulate whether participants, health-care providers or outcome assessors were ‘blinded’ to 

participants’ treatment status” (Imamura et al., 2010, p. 37).   

Data-collection procedures and methods.  The research study conducted by Imamura et 

al. (2010) utilized several different data-collection instruments.  “A Patient Generated Index 
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(PGI) [questionnaire] was used to allow respondents to state and evaluate the areas of their life 

affected by SUI.  In addition to the PGI, the questionnaire included the King’s Health 

Questionnaire, the EQ-5D, and questions relating to socioeconomic and demographic 

information” (Imamura et al., 2010, p. 23).  The questionnaire was completed in three stages. “In 

the first stage, participants were asked to identify up to five areas of their life that are affected by 

their SUI” (Imamura et al., 2010, p. 23).  In stage two, participants then scored the areas listed 

using a scale of 0-6; 0 meaning the effect on their life was a bad as it could be and 6 meaning the 

effect was as good as it could be (Imamura et al., 2010, p. 24).  In the final stage of the 

questionnaire participants used points to indicate which areas were the most and least 

importance.  Those with the most importance were given the higher amount of points.  

 A second portion of the study by Imamura et al. (2010) did a “systematic review of 

clinical effectiveness [of the treatments for SUI].  This included the review methods, 

characteristics of the included studies, direct head-to-head comparisons, followed by [mixed 

treatment comparisons] MTC models” (p. 31).  

 Finally, Imamura et al. (2010) utilized the Markov model to determine cost-effectiveness 

for the treatment options for SUI (p. 109).   

Results.  There were three areas of results in the study done by Imamura et al. (2010). 

The first area focused on the results obtained from the PGI questionnaire.  “The five most 

frequently reported [areas of life affected by SUI] were: going out or socializing, personal 

hygiene, sleep, shopping and depression” (Imamura et al., 2010, p. 155).  The second area of 

results focused on the systematic review of effectiveness.  The authors found that: 

PFMT with or without [biofeedback] BF appeared to be more effective than no treatment 

both in terms of cure or improvement.  ES, SNRI, BT and PFMT plus ES had, on 
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average, higher odds of cure and improvement compared with no treatment.  VCs, and 

PFMT plus SNRI had higher odds of improvement compared with no treatment (p. 155-

156). 

The final area of the results focused on the cost-effectiveness of the interventions.  “The 

economic model present in this report compared eight different management strategies” 

(Imamura et al., 2010, p. 156).  Using this model, the authors found that the most cost-effective 

strategy based on cure rates were “lifestyle interventions, followed by PFMT with extra sessions 

and then surgery if necessary. In the model based on improvement rates, the least costly strategy 

was lifestyle changes, followed by PFMT basic, PFMT with extra sessions, and then surgery” 

(Imamura et al., 2010, p. 156).  

Conclusion.  Imamura et al. concluded (2010, p. 165): 

The available data suggests that non-surgical treatments for SUI in women are effective 

and could potentially be cost-effective, but a judgement is required as to whether the 

benefits are worth the cost.  Also, evidence from a small number of trials suggests other 

non-surgical treatments may also be effective (PFMT plus BT and BF; PFMT plus ES 

and BF; PFMT plus VCs and BF). 

 The authors felt many of the other non-surgical treatment options results were limited by 

a number or small trials or only a single trial comparison.  For these reasons, Imamura et al. 

(2010) feel further research needs to be done to evaluate both the clinical and cost-effectiveness 

of these strategies (p. 166). 

 In summary, the authors were able to identify PFMT is the most efficient and cost 

effective treatment option for SUI.  They also found PFMT along with ES and other treatment 

modalities such as VCs, BT and/or SNRI are also effective strategies for the improvement of 
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SUI.  They do however mention future larger studies should be performed in to gain better data 

and prove effectiveness of different treatment strategies.   Another point to consider is this study 

was based on interventions which are cost effective and feasible for the National Health System 

(NHS).  The data could therefore be interpreted differently for individuals in the United States 

where health care is covered individually rather than by the government. 

Article Four   

Conceptual/theoretical framework.   Nieswiadomy (2008), states that theoretical 

frameworks “are a valuable part in the scientific research process.”  Given the following 

information, it is noted the article composed by Yamanishi et al. (2008) lacks a theoretical 

framework.  If anything, the article is more conceptual in nature as it takes various thoughts and 

places them within the context of one journal article.  The study itself wasn’t necessarily an 

investigation per se-it was more or less an interpretation of the authors’ thoughts on the various 

methods surrounding the management of urinary incontinence.  

Types of urinary incontinence and effects of e-stimulation.  In random studies 

performed by Berghmans et al., e-stim was found to be no more effective in management of this 

subtype of incontinence than pelvic floor muscle training (PFMT) alone or in conjunction with e-

stim (Yamanishi et al., 2008).  Pelvic floor muscle training is defined as a non-invasive means to 

help strengthen the muscles located within the perineum, which in turn helps reduce the 

incidence of UI (World Health Organization, 2011).  Cure and improvement rates for SUI with 

e-stim noted to be between 30-50% and 60-90% 

Limitations surrounding the studies on e-stimulation and SUI.  Randomized control 

studies were noted to be very difficult to conduct as the non-functioning modulator used as a 

control is too easy for the patient to perceive, resulting in potentially biased outcomes 



EFFECTIVENESS OF ELECTRICAL STIMULATION 20 
 

(Yamanishi et al., 2008).  Placebo testing has primarily been done in men who are status post 

prostatectomy; therefore, the efficacy among women suffering from SUI is little tested.  In 

research conducted with men following prostate surgery, there was noted to be no statistical 

significance among those who were in the PFMT, PFMT and e-stim and the e-stim plus 

biofeedback group in regards to SUI.  

Urge urinary incontinence (UUI).  A vast majority of the UUI incontinence studies 

performed have been placebo controlled, all of which have demonstrated improvement for this 

type of incontinence through the use of e-stim.  Yamanishi et al. (2008) reports in their placebo 

controlled random study, UUI improvement rates in those who had received the e-stimulation 

treatment were at 81% while those women who received placebo, only improved to 32%.  Cure 

and improvement rates for e-stim on UUI range from 20-45% and 55-91% respectively 

(Yamanishi et al., 2008).  Another researcher, Brubaker, conducted research on active 

stimulation with placebo stimulation on those women afflicted with urodynamic stress 

incontinence, detrusor over-activity or both.  Brubaker was able to conclude detrusor over 

activity became stable in 49% of the group receiving active treatment (Yamanishi et al., 2008).  

It is the placebo-controlled studies that offer the conclusion e-stim is more effective for 

management of UUI than for other types of UI.  

Limitations surrounding the studies on e-stimulation and UUI.  There are very few 

limitations surrounding the placebo-controlled studies the authors mention and its effects on 

UUI.  Placebo-controlled studies are the optimal types of research to be conducted in that 

typically, neither the person doing the research or the participants know who is receiving the 

therapy, therefore, decreasing the likelihood of bias and skewed results.  Interestingly, the only 

specific limitation mentioned by Yamanishi et al. (2008) regarding e-stim and UUI was where 
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the therapy was administered, citing on an outpatient basis, the improvement rate was 54% over 

the course of a four year period while the cure rate was 5%.  The authors did not elaborate as to 

why location of where patients received therapy had any impact on both improvement and cure 

percentages, allowing for the reader to guess as to why this may be the case.  As professionals, 

assumptions can prove to be erroneous.  

Post stimulation effects.  Essentially, these were studies conducted to assess how long 

the effects of e-stim treatment would last once the therapy had been completed.  Most research 

surrounding this aspect of e-stim was conducted in questionnaire form at various intervals.  

According to Yamanishi et al. (2008), the survey conducted by Kulseng-Hanssen et al., noted 

that at three months following the completion of e-stim received for UUI, there was no 

significant difference in incontinent episodes.  However, at a nine month interval, 33% of 

patients receiving e-stim for UUI found UUI to be less of a hindrance.  In another study 

conducted by Bratt et al. (Yamanishi et al., 2008) at ten years following completion of e-stim in 

women with UUI, 22% had a residual effect of the e-stimulation therapy.  Among 27 women 

who had been treated with maximal stimulation due to an overactive detrusor muscle 9-13 years 

prior, 78% still experienced UUI (Yamanishi et al, 2008).  

Limitations on the assessment of post stimulation effects.  While surveys are 

extremely cost effective and are able to provide the researcher with vast amounts of information 

with a small sample size, they are not without their pitfalls.  First, most of the respondents do not 

respond truthfully, rather, they provide socially acceptable answers, compared to what it is they 

feel or believe.  For example, using a hypothetical situation, CBS News asks its viewers: “In 

light of the recent shootings in Arizona, should the US impose stricter gun control laws?” Given 

that particular moment in time, yes, however, it is very unlikely a member of the National Rifle 
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Association (NRA) would respond by stating yes.  Depending on how the questions are worded 

to the audience, select people may only respond, creating biased results.  

Magnetic stimulation.  Magnetic stimulation is a manner in which the central nervous 

system (CNS) is stimulated using a non-invasive manner.  According to Yamanishi et al. (2008), 

this method has been used both “clinically and experimentally to test both the central and 

peripheral nervous systems as well as to study purpose for activating urethral sphincters and to 

suppress neurogenic and idiopathic detrusor activity.”  Magnetic stimulation has the advantage 

over e-stim in that it has the ability to bear its effects to deeper nervous system tissue and has 

little to no impedance (interference of current being transmitted to the tissue).  Because of its 

advantages over e-stim, magnetic stimulation has demonstrated improvement rates of 80-90% in 

SUI and 50-85% in UUI.  

Limitations of the studies on assessing the effectiveness of magnetic stimulation.  

Most of the studies regarding magnetic stimulation per Yamanishi et al. (2008), were controlled 

random studies, and there again, surveys or questionnaires were sent to the participants at a ten 

week interval to assess the efficacy of this therapy.  Please refer to the aforementioned section 

regarding the limitations of surveys and questionnaires.  Also, in order to prevent future episodes 

of UI, it is recommended the therapy not be discontinued, making the long term assessment and 

efficacy of this therapy unknown.  

Sacral nerve stimulation.  Sacral nerve stimulation is a type of modality in which 

stimulation device is implanted within the sacrum to continuously provide mild electrical 

impulses, resulting in the contraction and strengthening of muscles within the lower urinary tract.  

This particular therapy has been used with numerous types of UI, however, has had most success 

in those individuals affected by refractory urge urinary incontinence.  At an 18 month interval, 
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per a study conducted by Weil et al, 52.8% of patients were found to have had a success rate in 

remaining dry.  In another study conducted by Van Kerrebroek et al. at a five year interval, 68% 

of patients with UUI had successful outcomes (Yamanishi et al, 2008).  

Limitations on assessing the efficacy of sacral nerve stimulation.  Unfortunately, the 

author does not mention how the data for this group of patients was collected.  Was it 

longitudinal as there is mention of information gathered at 18 months and at five years?  Was it 

qualitative?  Without knowing how the data was gathered, it is not possible to critique the 

limitations as one cannot assume a particular method was used.  

Conclusion.  Given the various types of urinary incontinence studied, it is noted that e-

stim has the greatest effects on those women afflicted with urge urinary incontinence.  It is 

unclear why this modality is most effective in management for this type of incontinence.  

Perhaps further research is needed to assess the physiological components as to why this is the 

case.  Interestingly, e-stim has little if any, benefit to those affected by stress incontinence even 

though this is the most common type of UI as it impacts the lives of up to a 1/3 of women in the 

United States (Castro, Arrunda, Zanetti, Santos, Sartori, & Girao, 2008).  E-stim and its ability to 

manage stress incontinence research are in its infancy in regards to how data can be obtained 

without producing biased results.  Urinary incontinence does not have to be a bother; rather, it 

can be an event one is able to live with without experiencing social isolation, depression, 

embarrassment and monetary debt.  

How the Evidence is Affected By Our Experiences  

The first question that comes to mind, being a woman, with a history of UI, is why the 

treatment of neuromodulation or e-stim was not offered to me.  My experience with UI was 

evident after my second child, back in 1993.  Progressively it worsened, and being a young 
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woman, active, and a nurse, it became an interference in my life.  As many of the research 

articles stress, UI becomes a burden to an active lifestyle.  It not only caused me to alter my 

recreational activities, but it caused psychological issues with social functions, and it interfered 

with my career.  For a busy nurse, that has limited time for restroom breaks; I was forced to use a 

“pad” to protect me from embarrassing moments.  After many years of recommended Kegel 

exercises, and a year’s duration of using pharmaceuticals, I was urged to see a specialist.   

The specialist took my history and I do not recall the topic of bladder stimulation being 

an option.  But, as our group has researched, the many articles do stress the treatment approach 

taken depends upon the type of incontinence you have, the causes, and the speculations of the 

physician/surgeon.  I must conclude that my type of UI, my age, my job, and my recreational 

expectations probably influenced the recommended surgical treatment that was presented (the 

sling).    

Prior to this research project, I had not had any experience with bladder stimulation, e-

stim, or neuromodulation treatment modalities for UI.  It is an interesting treatment and I can see 

where many women may choose this over surgery.  It is less invasive and appears to be less 

expensive.  For my experience, at such a young age and being quite active, surgery was probably 

the best option; but knowing what I know now, and with my current age and the likelihood of my 

“sling” not holding up, it is nice to know I have other options.  For me, I would consider bladder 

stimulation, because in 2006 when I underwent my “sling” surgery, it nearly killed me.  

Complications always seem to happen to those of us who are medical people.  As the research on 

bladder stimulation showed, the complication rate and complication severity is quite rare.   

The information on bladder stimulation is something we can help educate other women, 

whether they are fellow nurses or clients in our clinical settings.  We are all in the appropriate 
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field to help bring about an awareness of treatment modalities for many different kinds of 

illnesses and diseases, but as women, we can relate to the UI issues and the stigma that comes 

with it.   

Recommendations 

     After reviewing multiple research articles available and determining the best four articles, 

it is our recommendation electrical stimulation treatment for urge and stress incontinence can be 

an effective treatment option depending on the type of incontinence.  According to the results of 

the study done by Yamanishi et al. (2008), e-stim is most effective for the treatment of urge 

incontinence however it has little effectiveness for the most common type of incontinence: stress.  

Imamura et al.’s (2010) research that focused on stress urinary incontinence found the use of 

multiple management strategies to be the most effective treatment for this type of incontinence.  

The results mentioned pelvic floor muscle training should be included in all forms of treatment 

along with other interventions such as e-stim, bladder training, vaginal cones, and serotonin-

noradrenaline reuptake inhibitor.  There was a common recommendation in all the articles that 

further research on larger groups needs to be done to make a stronger conclusion about the use of 

e-stim for the management of urge and stress urinary incontinence.  Therefore at this time we 

feel that the best recommendation for this type of treatment for urge and stress urinary 

incontinence is to assess, counsel and educate our patients on the various options available.  

Surgery should definitely be a last resort treatment however, e-stim has not proven itself to be 

the gold standard for the treatment of urge and stress urinary incontinence.  

Conclusion 

 Urinary incontinence does not have to a life-long problem nor does it have to be an 

expected finding with increased age or after one has children.  Thanks to the advent of 
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technology within the multidisciplinary fields, urinary incontinence is much more manageable, 

decreasing the potential of increased social isolation, financial burden, disturbed body image, 

decreased risk of sustaining hip fracture (within the hospital setting, an estimated 21% of hip 

fractures are the result of incontinence, while in the skilled nursing facility setting, impaired 

mobility contributed to risk for developing urinary incontinence by 16%; with impaired mobility, 

there runs the risk of having the patient fall) and decreased quality of life (Palmer, Baumgarten, 

Langenberg, & Carson, 2002; Palmer, 2011).  And, while e-stim currently only has documented 

benefits for urge incontinence, further studies are being conducted to assess its efficacy for the 

other types of urinary incontinence as well as effects of this modality on a longitudinal study 

basis, truly making an embarrassing moment less of a hindrance.   
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