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Presentation Overview:
Urinary Incontinence

•Definitions

•Prevalence

•Effect on quality of life

•Economic burden

•Conservative treatment
• Pelvic floor muscle training



Presentation Objectives

At the end of this presentation, participants 
will be able to:

1. Discuss the types of urinary incontinence and 
associated symptoms. 

2. Describe how to perform pelvic floor muscle 
exercises correctly and how to use the muscles 
functionally to decrease urinary incontinence.



Urinary Incontinence:
Definitions

•Urinary Incontinence: 
• Complaint of involuntary loss of urine 

• Stress (urinary) incontinence:  
• Complaint of involuntary loss of urine on effort or 

physical exertion or on sneezing or coughing 

•Urgency (Urinary) Incontinence:
• Complaint of involuntary loss of urine associated 

with urgency

(Haylen BT, de Ridder D, Freeman RM, et al. 2010)



Urinary Incontinence: 
Symptoms
• Stress (urinary) incontinence

•Urgency (urinary) incontinence

•Mixed (urinary) incontinence

• Postural (urinary) incontinence (NEW)

•Nocturnal enuresis

•Continuous (urinary) incontinence

• Insensible (urinary) incontinence (NEW)

•Coital incontinence (NEW)

(Haylen BT, de Ridder D, Freeman RM, et al. 2010)



•Common Triggers:
• Key in door

• Change in position, movement 

• Sudden exposure to cold temperature 

• Sound of water running 

• Coughing or laughing 

• Coitus

Urgency Urinary Incontinence



Urinary Incontinence: 
Definitions

•Overactive Bladder (OAB, 
Urgency) Syndrome: 
• Urinary urgency, usually 

accompanied by frequency 
and nocturia, with or without 
urgency urinary incontinence 

• In the absence of urinary tract 
infection or other obvious 
pathology

(Haylen BT, de Ridder D, Freeman RM, et al. 2010)

(Abrams P Urology, 2003)



Urgency Urinary Incontinence: 
Prevalence in Individuals > 40 Years 

•United Kingdom: 
• 11.7% for men and 29.0% for women

• Sweden: 
• 10.9% for men and 30.5% for women

•United States: 
• 14.2% for men and 30.8% for women

•Overall: 
• 13.3% for men and 30.3% for women

(Coyne, Kvasz, Ireland et al. 2012)



Urgency Urinary Incontinence in Women:
Prevalence by Age and Severity



Urinary Incontinence: 
Treatment Seeking

•Men
• Urgency: 22.5%

• Stress: 14.8%

• Mixed: 43.3%

•Women
• Urgency: 14.6%

• Stress: 8.8%

• Mixed: 23.2%

(Coyne, Kvasz, Ireland, et al. 2012)

(Verywell.com)



Neurologic Disease and 
Bladder Dysfunction



Neurologic Disease and Lower 
Urinary Tract Dysfunction

•Parkinson’s Disease:
• Nocturia 86%

• Frequency 71%

• Urgency 68%

• Urgency incontinence 44%

(Winge, Stau, Stimpel et al. 2006)

By William Richard Gowers (1845–1915)



Neurologic Disease and Lower 
Urinary Tract Dysfunction

•Post-Stroke Urinary Incontinence:
• At 3 months: 44%

• At 12 months: 38%
• Urgency urinary incontinence was 

most prevalent

(Williams, Shrikanth, Bird et al. 2012)



Neurologic Disease and Lower 
Urinary Tract Dysfunction

•Multiple Sclerosis:
• Urgency 65%

• Frequency 44%

• Urgency urinary incontinence 42%

(Nakipoglu, Kaya, Orhan et al. 2009)



Urinary Incontinence: 
Quality of Life

•Contributes to inactivity

• Individuals may avoid social and physical 
activities

• Impairment in sexual and interpersonal 
relationships

(Bartoli, Aguzzi & Tarricone 2010)



Costs of Overactive Bladder
with Urgency Urinary Incontinence

•2007 Estimated Total National Cost:
• $65.9 billion

•2015 Projected Cost:
• $76.2 billion

•2020 Projected Cost:
• $82.6 billion

(Coyne, Wein, Nicholson, et al. 2014)



• Urgency urinary incontinence increased risk of falls by 26% 
and risk of fracture by 34%
• Prospective study of 6049 community-dwelling women 65 years 

and older
(Brown, Vittinghoff, Wyman et al. 2000)

• Urinary incontinence increased the probability of falling by 
almost 6 times in patients with idiopathic Parkinson’s 
disease 
(Balash, Peretz, Leibovich, et al. 2005; Sakushima K, Yamazaki S Fukuma S, et al. 
2016)

Urinary Incontinence and Falls



Risk Factors for Falls:
Urinary Incontinence

Odds Ratios:

•Urgency UI: 1.54
• (95% CI 1.41 to 1.69)

•Mixed UI: 1.92
• (95% CI 1.69 to 2.18)

(Chiarelli et al. 2009)



Summary of 
Neurophysiology of Micturition
• Neurologic control of urinary bladder function is complex 

and not completely understood

• Bladder and urethra are primarily innervated by 
autonomic nervous system

• Pelvic floor and external urethral sphincter are innervated 
by somatic nerves

• Control of urinary continence relies on interplay between 
autonomic and somatic nervous systems and is 
coordinated by centers in the brain and spinal cord 



Bladder Function: Storage Phase

(Chappel, Neurourology and Urodynamics 33:S6–S13, 2014)



Bladder Function: Voiding Phase

(Chappel, Neurourology and Urodynamics 33:S6–S13, 2014)



Storage Symptoms
•Urinary frequency

•Nocturia

•Urinary urgency

•Overactive bladder

•Hesitancy

• Straining to void

•Difficulty starting

•Diminished stream

• Incomplete emptying

•Urinary retention

Lower Urinary Tract Symptoms (LUTS)

Emptying Symptoms

(Chaikin, Blavias 2001; Haylen, de Ritter, Freeman et al. 2010)



Urgency Urinary Incontinence

•Pathophysiology:
• Symptoms due to involuntary 

detrusor contractions occur during 
bladder filling

• Detrusor contractions are mediated 
by acetylcholine-induced 
stimulation of bladder muscarinic 
receptors

(Robinson, Cardozo 2012)



Pathophysiology of Overactive Bladder

(Meng, Lin, Lee, Chuang 2012)



Urgency Urinary Incontinence:
Conservative Treatment

• Lifestyle interventions

•Behavioral and physical therapies
• Pelvic floor muscle (Kegel) exercises

• Bladder training

• Electrical stimulation 

(Nygaard 2010)



• Weight loss in obese and morbidly obese individuals 
should be considered a first‐line treatment to reduce UI 
prevalence (Grade of Recommendation: A) 

• Moderate exercise may help to decrease the incidence 
of UI; however, this effect may be mediated by weight 
control (Grade of Recommendation: C) 

• A minor decrease in fluid intake (25%) may alleviate UI 
provided that the individual's baseline consumption is not 
below 30 ml/kg a day (Grade of Recommendation: B) 

• Caffeine reduction may help alleviate incontinence 
(Grade of Recommendation: B)

Urinary Incontinence:
Lifestyle Intervention Recommendations

(Dumoulin, Hunter, Moore et al. 2016) 



• Strengthens:
• Levator ani muscles 

• Striated sphincter muscles
• External urethral

• External anal

• Perineal muscles

Pelvic Floor Muscle Training



Kegel Perineometer

Arnold Kegel, MD



Pelvic Floor Muscles



Levator Ani Function



Pelvic Floor Muscles



Pelvic Floor Muscles



•Variables To Consider:
• Number of contractions

• Duration of contractions

• Type of contractions

• Intensity of contractions

• Body position (supine, sitting, standing)

• Duration of program

Pelvic Floor Muscle Exercise:
Exercise Prescription



Pelvic Floor Muscle Exercise

• Typical Instructions:
• Do 3 sets of 10-15 contractions per day

• Begin holding contractions for 2 seconds
• Over several weeks, build up to holding 

contractions for 10 seconds

(Nygaard 2010; Arnold, McLeod, Thani-Gasalam, et al. 2012; 

Lukasc, Santiago-Lastra, Albo, et al. 2017)



Comparisons of approaches to pelvic floor muscle training for urinary 
incontinence in women: an abridged Cochrane systematic review

“Supervision and content of PFMT 
programmes is highly variable. The most 
effective approach to training is not known.”

“Existing evidence is insufficient to make any 
strong recommendations about the best 
approach to PFMT.”

(Hay-Smith, et al. 2012)

Electrical stimulation with non-implanted electrodes for

urinary incontinence in men (Review)

BerghmansB, HendriksE, BernardsA, deBieR, Omar MI

Thisisareprint of aCochranereview, prepared and maintained byTheCochraneCollaboration and published in TheCochraneLibrary
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• “Tighten the muscles you use to stop flow of 
urine”
• Functional stop test 

• “Squeeze the muscles at your anus as if you are 
trying to hold back gas or a bowel movement”

•Men: “Shorten the penis”

•Words & Phrases: “Squeeze, tighten, hold, pull up 
and in”

Pelvic Floor Muscle Exercise Instruction:
Verbal Cues



•Key in door

•Change in position, movement 

• Sudden exposure to cold temperature 

• Sound of water running 

•Coughing or laughing 

•Coitus

Urgency Urinary Incontinence:
Common Triggers



Rationale for Pelvic Floor Muscle 
Exercises to treat Urgency UI

•Hypotheses:
• An intentional contraction of the PFM during 

urgency and holding of the contraction until the 
urge to void disappears can stop urgency and 
prevent urgency incontinence

• Strength training of the pelvic floor may make 
permanent morphological changes to the pelvic 
floor, which may stabilize neurogenic activity 
and urethral pressure 

(Bo K, Fernandes A, Duarte T, et al. 2020) 



Urgency Urinary Incontinence:
“Mind Over Bladder”

•Urgency Suppression 
“Freeze and squeeze”

• Sit or stand still

• Contract pelvic floor muscles

• Positive affirmations

• Diaphragmatic breathing

• Mental distraction

(Burgio, Locher, Goode, Hardin et al. 1998; Newman, Wein 2013)



•Effect of exercise is not immediate

•Adherence to exercise program is crucial

•Many people do them wrong:
• Bump et al. (1991): 51% did exercises  incorrectly 

after brief verbal instruction

• Bo et al. (1990): 30% did exercises incorrectly

• Kandadai, O’Dell, Saini (2015): 23% of women 
currently doing them performed incorrectly

Pelvic Floor Muscle Exercises: 
Limitations



•Contraction of hip adductor muscles

•Contraction of gluteal muscles

•Contraction of abdominal muscles
• Deep inspiration to ”lift” pelvic floor

• Straining

• Abdominal contraction

•Holding breath

(Bo, Morkved 2015)

Pelvic Floor Muscle Exercises:
Common Errors



“Kegel exercise programs given in the office 
consisting of a 30 second discussion with 
follow up in 6 months or a year are worthless.”

“This is like telling someone to run around the 
block a few times a week, and to come back 
for the Olympic trials in 6 months.”

Pelvic Floor Muscle Exercises

(Practical Urogynecology, Wall, Norton & DeLancey, 1993)  



•Cochrane Review:

“Based on the data available, we can be 
confident that PFMT can cure or improve 
symptoms of SUI and all other types of UI. 

The findings of the review suggest that PFMT 
could be included in first‐line conservative 
management programmes for women with 
UI.”

Electrical stimulation with non-implanted electrodes for

urinary incontinence in men (Review)

BerghmansB, HendriksE, BernardsA, deBieR, Omar MI
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Pelvic Floor Muscle Training (PFMT):
Evidence

(Dumoulin, Cacciari, Hay-Smith 2018)



•Cochrane Review:

• Women with any type of urinary incontinence 
were more satisfied with the active treatment, 
while women in the control groups were more 
likely to seek further treatment

• Women treated with PFMT leaked urine less 
often, lost smaller amounts on the short office-
based pad test, and emptied their bladders less 
often during the day 

Electrical stimulation with non-implanted electrodes for

urinary incontinence in men (Review)
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Pelvic Floor Muscle Training:
Evidence

(Dumoulin, Cacciari, Hay-Smith 2018)



National Institute for Health and Care 
Excellence (NICE) Clinical Guideline 2019

Pelvic Floor Muscle Training for UI: 

•“Undertake routine digital assessment to 
confirm pelvic floor muscle contraction 
before the use of supervised pelvic floor 
muscle training for the treatment of UI.” 

•“Offer a trial of supervised pelvic floor muscle 
training of at least 3 months' duration as first-
line treatment to women with stress or mixed 
UI.” 



5th International Consultation on 
Incontinence - Recommendations

• Supervised PFMT should be offered as a first-
line conservative therapy to those with stress, 
urge, or mixed UI
• Grade of Recommendation: A

•PFMT can improve prolapse symptoms and 
reduce the severity 
• Grade of Recommendation: A

(Dumoulin, Hunter, Moore et al. Neurourol Urodyn. 2016 Jan;35(1):15-20) 



European Association of Urology:
2018 Guidelines on Urinary Incontinence

•Offer supervised PFMT, lasting at least 3 
months, as a first-line therapy to all women 
with SUI or MUI (including the elderly and 
postnatal)

•PFMT programmes should be as intensive as 
possible

(Nambiar K, Bosch R, Cruz R, et al. 2018) 



Pelvic Floor Muscle Exercise 
and Urgency Urinary Incontinence

•Men and women with idiopathic 
Parkinson’s disease (N=20)
• Decreased weekly urinary incontinence 

episodes from 9 (4-11) to 1 (0-3)

• Quality of life scores improved

(Vaughan, Juncos, Burgio, et al. Neurology, 2011)



Pelvic Floor Muscle Exercise 
and Urgency Urinary Incontinence

•Women with UI following ischemic 
stroke decreased UI by 75%
• Randomized controlled trial

(Tibaek, Gard & Jensen 2005)

•Women with multiple sclerosis and UI 
decreased UI by 86% 
• Randomized pilot study

(McClurg, Ashe, Marshall & Lowe-Strong 2006)



Surface EMG Biofeedback Graphs:
Resting Baseline Evaluation

EMG A _____ Pelvic floor muscles

EMG B _____ Abdominal wall muscles



Surface EMG Biofeedback Graphs:
Phasic Evaluation

EMG A _____ Pelvic floor muscles

EMG B _____ Abdominal wall muscles



Surface EMG Biofeedback Graphs:
Tonic Evaluation

EMG A _____ Pelvic floor muscles

EMG B _____ Abdominal wall muscles



Feedback or biofeedback to augment pelvic 
floor muscle training for urinary incontinence 
in women

•Cochrane Review:
•Women who received biofeedback 
were significantly more likely to report 
that their urinary incontinence was 
cured or improved compared to those 
who received PFMT alone

Electrical stimulation with non-implanted electrodes for

urinary incontinence in men (Review)

BerghmansB, HendriksE, BernardsA, deBieR, Omar MI
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•Cochrane Review:
• Feedback or biofeedback may provide benefit 

in addition to pelvic floor muscle training in 
women with urinary incontinence. 

• However, further research is needed to 
differentiate whether it is the feedback or 
biofeedback that causes the beneficial effect or 
some other difference between the trial arms.

Electrical stimulation with non-implanted electrodes for

urinary incontinence in men (Review)
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Feedback or biofeedback to augment pelvic 
floor muscle training for urinary incontinence 
in women

(Herderschee, Hay-Smith, Herbison et al. 2011)



5th International Consultation on 
Incontinence - Recommendations

•Although studies are inconsistent, there does 
not appear to be a clear benefit of adding 
clinic (Grade of Recommendation: A) or 
home based biofeedback (Grade of 
Recommendation: B) to a PFMT program

(Dumoulin, Hunter, Moore et al. Neuroruol Urodyn. 2016 Jan;35(1):15-20) 



Urgency Urinary Incontinence
Behavioral Therapies

•Bladder Training:
• Void according to the clock, not urge

• Aim is to increase bladder capacity by gradually 
increasing interval between voids
• 30 minute increases in interval

• Initial voiding interval determined using 
information from patient’s voiding diary

• Goal is to increase interval to 2-3 hours



Voiding Diary

(National Kidney and Urologic Diseases Information Clearinghouse)



5th International Consultation on 
Incontinence - Recommendations

•Bladder training (BT) may be an appropriate 
first-line treatment for UI
• Grade of Recommendation A

• For women with UUI or MUI, PFMT and BT are 
recommended effective first-line 
conservative therapies
• Grade of Recommendation: B

(Dumoulin, Hunter, Moore et al. Neuroruol Urodyn. 2016 Jan;35(1):15-20) 



European Association of Urology:
2018 Guidelines on Urinary Incontinence

•Offer bladder training as a first-line therapy to 
adults with UUI or MUI

(Nambiar K, Bosch R, Cruz R, et al. 2018) 



Pelvic Floor Muscle 
Electrical Stimulation

• Treatment for urgency and stress urinary 
incontinence

•Produces involuntary contraction of: 
• Levator ani muscles

• Striated sphincters 

• Perineal muscles



Pelvic Floor Muscle 
Electrical Stimulation



Pelvic Floor Muscle 
Electrical Stimulation

•Clinical Practice:
• Internal stimulation

• Vaginal or anal electrode 

• External stimulation
• TENS

• Percutaneous



Pelvic Floor Muscle 
Electrical Stimulation

•Urgency UI 
• Depresses or eliminates uninhibited detrusor 

contractions

• Low frequency stimulation (5-20 Hz)



5th International Consultation on 
Incontinence - Recommendations

•Electrical stimulation may be better than no 
treatment in improving symptoms. Some 
cannot use it due to contraindications or 
because they dislike it or experience 
difficulties in using it
• Grade of Recommendation: B

(Dumoulin, Hunter, Moore et al. Neuroruol Urodyn. 2016 Jan;35(1):15-20) 



• Stimulation of afferent fibers 
of the posterior tibial nerve 
(L4-S3)

•34-gauge needle inserted 3-5 
cm superior to medial 
malleolus

(Gaziev et al. BMC Urology 2013)

Percutaneous 
Posterior Tibial Nerve Stimulation



•Received FDA approval in 2000 as an 
office therapy for treating OAB

•Evidence of significant improvement in 
OAB symptoms with short-term use
• Comparable to the effect of medications 

but better side effect profile

• Long-term data and health economic 
analysis are needed

Percutaneous 
Posterior Tibial Nerve Stimulation

(Burton, Sajja, Latthe 2012)



European Association of Urology:
2018 Guidelines on Urinary Incontinence

•Consider PTNS as an option for improvement 
of Urgency UI in women who have not 
benefited from antimuscarinic medication

(Nambiar K, Bosch R, Cruz R, et al. 2018) 



Appropriate Candidates for
Pelvic Floor Muscle Training

•Patient screened by physician, physician’s 
assistant, or nurse practitioner
• Rule out urinary tract infection

• Measure post-void residual

•Patient has no major cognitive impairment

•Patient is motivated to participate



Urinary Incontinence:
Common Myths

•Nothing can be done for UI

•UI is a normal part of aging

• Surgery is only treatment for UI

•Voiding should not be postponed

•An indwelling catheter will solve UI



Conclusions
• Urinary incontinence affects millions of Americans

• “First choice of treatment should be the least 
invasive with the fewest potential adverse 
complications.” (AHCPR Clinical Guideline)

• Behavioral treatment methods are effective in the 
treatment of most types of UI

• “The greatest obstacle to progress is the belief that 
no progress is possible.” (Sir Francis Bacon)


