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. Ob.iective: To describe the causes, evaluation, and
management of urinary incontinence in the elderly
population.

. Design: We reviewed pertinent articles in the
medical l i terature and summarized the types of incon-
tinence and contributing factors.

o Results: Urinary incontinence is common in el-
derly patients and often has a major role in determin-
ing whether a person can remain independent in the
cornmunit-y or requires nursing home placement. Uri-
nary incontinence is not a single entity but rather
several different conditions, each with specific symp-
toms, findings on examination, and recommended
treatment. Thus, accurate classification is important
for appropriate management. Because of the com-

Urinary incontinence (UI) is a common but poorly under-
stood problem in the elderly population.r An estimated l57o
of community-dwell ing elderly persons and 50Vo of institu-
tionalized elderly persons have severe urinary inconti-
nence.2.s As the degree of functional dependence increases,
the frequency of incontinence inc-reases as well. The preva-
lence of incontinence may be appreciably underestimated
because physicians rarely ask patients about the problem,
and patients seldom init iate discussions about incontinence
with their physician.6 Older patients may assume that UI is a
normal consequence of aging. Some patients may be embar-
rassed by their incontinence or may fear invasive testing and
thus avoid evaluation.

UI cornmonly results in medical, social. and economic
consequences.Ts Incontinence is a common reason for insti-
futionalization among elderly persons. The care of inconti-
nent nursing home residents is considerably more expensive
than of continent residents and necessitates more nursing
time and tiequent linen and clothing changes.e
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plexity of urinary incontinence, many physicians are
uncomfor table wi th undertak ing assessment  and
treatment. Hence, many patients are not asked about
incontinence, and the condition remains untreated
and often considered a natural consequence of the
aging process. Urinary incontinence can be treated
and either cured or alleviated with treatment.

c Conclusion: Elderly patients should be asked
about symptoms of urinary incontinence because ap-
propriate assessment and treatment can usually pro-
vide relief.

(Mayo Clin Proc 1996; 7I:93-I0l)

BPH = benign prostal ic  hyperplasia;  UI  = ur inary incont inence

Ul can result in skin irritation and can contribute to skin
breakdown or pressure sores. The social consequences in-
clude guilt and isolation; some elderly persons are afraid to
leave their homes.r" Absorbent undergarments may reduce
this fear but are expensive and can delay evaluatton.

In this article, we wil l review the pathophysiologic fea-
tures and evaluation of UI and discuss management issues.
Older adults need to be assured that, for most patients, diag-
nosis and t reatment  opt ions are incxpensive.  noninvasivc.
and successful.

URINARY ANATOMIC AND
PHYSIOLOGIC FEATURES
For a better understanding of urinary incontinence in elderly
persons, one needs to appreciate the anatomic and physi-

ologic changes that result from aging." The urinary bladder
is a muscular reservoir with two functions. When the mus-

cular wall (detrusor) relaxes. urine stora,ee results: when it

contracts, micturit ion occurs. The wall of the bladder is

composed of interlacing bundles of smooth muscle, which

allows the detrusor to expand and contract and thereby facili-

tate both urine storage and emptying.
Sensory stretch receptors located within the bladder wall

help to assess the degree of bladder fullness. This informa-

tion is transrnitted up the spinal cord through the spino-

thalamic tracts to the central nervous system. The brain
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sends inhibitory signals when detrusor relaxation is desired
and excitatory signals when detrusor conffaction is desired.

This information from the brain is transmitted down the

spinal cord to the urinary bladder through the dorsal columns

and corticospinal tracts. The bladder has somatic, parasym-

pathetic, and sympathelic innervation (Fig. 1).

The pudendal nerve is the somatic component of bladder

innervation and innervates the external sphincter. When

stimulated, it produces contraction of the extemal urethral

sphincter. The extemal sphincter has an infrequent role in

maintaining continence because it is able to remain tightly

contracted for only a brief period. This sphincter normally

contracts during transient increases in intra-abdominal pres-

sure, such as occur with coughing, sneezing, and laughing'
The parasympathetic nerve fibers arise from the second

through the fourth segments of the sacral spinal cord and

innervate the detrusor muscle. Stimulation occurs when

micturition is desired. When stimulated, the detrusor con-

tracts; the result is increased intravesicular pressure.
The intemal urinary sphincter is innervated by the sympa-

thetic nervous system. These nerves originate from the

lower thoracic and upper lumbar segments of the spinal cord-

When these nerves are stimulated, the intemal sphincter

relaxes.
The physiologic details of micturition are complex; how-

ever, a basic understanding is necessary to appreciate the

causes and treatment of incontinehce.r2 As urine fills the

bladder through the ureters, the detrusor stretches and allows
the bladder to expand. As the bladder fills, stretch receptors
within the bladder wall are stimulated, and the brain is given
information about the amount of urine within the bladder.

Approximately 300 mL of urine must be in the bladder
before the intravesical pressure increases enough for the
brain to recognize a sense of bladder fullness. With low
bladder volumes, the sympathetic nervous system is stimu-
lated and the parasympathetic system is inhibited; thus, the
intemal sphincter contracts and the detrusor relaxes. When
the bladder is full and micturition is desired, the inhibitory
signals from the brain are replaced by impulses that stimu-
late the parasympathetic system (and result in detrusor con-
traction) and that inhibit the sympathetic system (and cause
intemal sphincter relaxation). The intravesical pressure then
increases to a point at which it exceeds the resistance within
the urethra. and urine flows out of the bladder.

Once the bladder has emptied, the brain again sends
impulses that result in parasympathetic inhibition and sym-
pathetic stimulation; hence, detrusor relaxation and intemal
sphincter contraction occur. The urinary bladder is again
ready to be filled with urine.

CAUSES OF INCONTINENCE
Although the anatomic and physiologic changes in the uri-
nary tract that result from normal aging do not cause UI, they
do create a situation that allows incontinence to occur more
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Fig. 1. Diagram showing innervation of urinary bladder.
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easily. Advancing age is associated with decreased size of
the urinary bladder and decreased bladder volume: therefore,
more frequent bladder emptying (urinary frequency) is com-
mon in the geriatric population. Many elderly persons expe-
rience early detrusor contractions, even at low bladder vol-
umes, and have diff iculty suppressing such contracrions.
The outcome is a sense of urgency to empty the bladder.

In addition to these changes of normal aging. many dis-
ease states commonly experienced by elderly persons can
contribute to the problem of UI. Urinary tract infections,
prostatism, immobility. pelvic floor dysfunction, and fecal
impactions are typical examples. Although age-related
changes can contribute to incontinence and thelefore need to
be considered in the evaluation, one must never assume that
UI in an elderly patient is due to aging alone. For appropriate
assessment, classification by history, examination, and re-
sults of testing is important.

TYPES OF INCONTINENCE
Established UI can usually be divided into one of fbur
types-detrusor oreractivi4, (urge incor.rtinence), ot'etJlou,
incontitte rtce. stress it l(otlt inence (outleL incompetence), or
functional incontinenc'e. Patients with these disorders often
have classic histories or typical physical f indings. Unfortu-
nately, elderly patients may have more rhan one type of UI;
accordingly, the history and physical f indings may be diff i-
cult to interpret.

D etr u s o r O v e ractiv ity (U rg e I nc o nti ne nc e ).-Detrusor
overactivity is a common cause of UI in the elderly popula-
tton, occurring in 40 to 70Vc of cases. This type of inconti-
nence is  a lso known as detrusor  instabi l i ty ,  detrusor
hyperreflexia, or uninhibited bladder. Patients with derrusor
overactivity have early, forceful detrusor contractions, well
before the bladder is full. This situation creales a state of
urinary urgency and frequency. Patients with detrusor
overactivity tend to lose small to lnoderate volumes of urine.
If the detrusor contraction is strong enough to overcome the
urethral resistance, inconlinence occurs.

Detrusor overactivity can be found in conditions ofdefec-
tive centlal nervous system inhibition or increased afferent
sensory stimulation fronr the bladder. Examples of disorders
that impair the ability of the central nervous system to send
inhibitory signals are strokes, masses (tumor, aneurysm,
hemorrhage), demyelinating disease (multiple sclerosis),
and Parkinson's disease. Increased afferent stimulation from
the bladder can result from lower urinary tract infections.
atrophic urethritis, fecal impaction, uterine prolapse, or be-
nign prostaric hyperplasia (BPH).

The diagnosis of detrusor overacriviry is primarily based
on the history. Patients have no pathognomonic findings on
physical examination, although a careful pelvic and rectal
examination and neurologic screening can occasionally re-

veal anatomic abnormalities (for example, uterine prolapse
or fecal impaction) or evidence of neurologic disease. The
clinician should carefully assess the symptoms of patients
with BPH. Many patients wil l describe both obstructive
symptoms (such as weak urinary stream or incomplete blad,
der emptying) from the enlarged prostate and the irritative
symptoms (urgency or  f requency)  f rom the detrusor
overactivity. Although surgical treatment alleviates the ob-
structive symptoms, it often has no effect on relieving the
irritative symptoms.

Overflow Incontinence.-Overflow incontinence is less
common than detrusor overactivity; it is estimated to occur
in 7 to l l7o of incontinent elderly parients. Patients with
overflow incontinence commonly have symptoms of sub-
stantially reduced urinary stream, incomplete or unsuccess-
ful voiding, and fiequent or even continuous urinary drib-
bling. Overflow incontinence is generally due to a bladder
with contracti le dysfunction (hypotonic or atonic bladder) or
obstructed urinary outflow. In either case, large bladder
volumes result in an intravesicular pressure that exceeds the
intraurethral resistance and ultimately in symptoms of uri-
nary dribbling.

Overflow incontinence secondary to an atonic bladder is
often transient after general or regional anesthesia. after
bladder instrumentation, or with the use of various medica-
tions such as narcotics. Contracti le dysfunction of the blad-
der can be caused by disease of the peripheral nervgr-1ot
example, diabetic peripheral neuropathy---or sacral nerve
roots. Bladder outlet obstruction in men is usually attribut-
able to an enlarged prostate from BPH. It may also be caused
by pelvic neoplasm or fecal impaction. Physical examrna-
tion often reveals a distended bladder, and measurement of
urine volume after voiding reveals an increased residual
volume. Patients also have low urinary flow rates on uro-
dynamic tests.

Stress Incontinence (Outlet Incompetence).-Urinary
stress incontinence, also known as outlet incompetence, is
common in women. Patients describe losses of small vol-
umes of urine with activities that transiently increase the
intra-abdominal pressure (such as coughing, sneezing, run-
ning, or laughing). Loss of urine can result from a reduced
tone of the internal and the extemal urinary sphincter. Al-
though this type of incontinence can occur in men, it is
usually limited to those who have had intemal sphincter
damage from urologic procedures.

In women, the cause of urinary stress incontinence is
usually pelvic relaxation as a result of childbirth and the
aging process. These changes become more pronounced
after menopause, when estrogen deficiency allows atrophy
of the genitourinary tissues. Pelvic relaxation, including
uterine prolapse and cystocele. allows descent of the normal
urethrovesical angle (Fig. 2). This anatomic distortion al-

:
i;
i.l

:
I
i
I
L-



URINARY INCONTINENCE IN ELDERLY PERSONS

Fig. 2. Dagrams depicting posterior urethrovesical angle. A, Normal relationship. B, With pelvic relaxation (from aging, childbirth' a

other factors), angle is increased.

lows the urethral sphincter to be more vulnerable to in-

creased intravesical pressure from any activity that results in

increased intra-abdominal pressirre. Loss of urine then re-

sults. Other less common causes include cauda equina le-

sions or peripheral neuropathy, Physical examination may

reveal evidence of pelvic relaxation, such as cystocele,

rectocele, or uterine prolapse. Loss of urine can usually be

demonstrated by having the patient cough while in the su-

pine position.
F unc tio nal I n c ontin e n c e.-Patients with functional in-

continence are those who would otherwise be continent but,

because ofphysical or cognitive problems or use ofvarious

medications, are unable to reach the toilet facilities in time.

This result may be ascribed to decreased mobility due to

severe arthritis, weakness (from strokes or deconditioning),

contractures, or the use of physical restraints. Functional

incontinence may also be caused by medications, impaired

cognition (for example, from delirium or dementia), or ex-

cessive distance of the patient from the toilet facilities. Pa-

tients with peripheral edema from any cause often have fluid

shifts at night from recumbency, resulting in nocturia. This

situation can exacerbate UI of any cause or can contribute to

its development when present in combination with cognitive

impairment, immobility, or the effect of various medica-

tions. Generally, patients with functional incontinence have

normally functioning urinary systems, and the incontinence

is a result of some external factor. Consequently, no typical

findings will be noted on physical examination. Finally,

some medications can affect urinary continence (Table l

either as a result of urine production (diuretics) or by dire

effects on the detrusor muscle (anticholinergics) or interr

sphincter (sympathetic agonists or antagonists).1r

EVALUATION OF INCONTINENCE
Assessment of the patient with established UI involves elir

tation of a thorough medical history and performance ol

physical examination. Occasionally, various simple labor

tory tests are necessary. More elaborate tests, includi

urodynamic studies, are sometimes needed to determine t

type of incontinence that is present.
History.-The history is the most irnportant part of t

evaluation of UI. Patients should be asked how frequen

incontinence is a problem and how much urine is lost w

each episode of incontinence. Small volumes of urine i

lost in overflow incontinence and outlet incornpetenr

whereas moderate volumes are lost in detrusor overactivi

Patients should be asked what activities produce an episo

of incontinence. Precipitating factors such as coughing

sneezing are highly suggestive of outlet incompetence, I

these activities may also trigger premature detrusor contri

tions. Patients should be questioned about whether and

what degree their incontinence limits their lifestyle ar

specifically, whether any degree of social isolation has

sulted because of the incontinence. Other important qu'

tions include whether they use protective absorbent und

garments or pads, and how frequently they need to char
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Tatrlc l .-Medications That Can Affect Continence

T1,pe Lrl  drug Potent ia l  act ion

Drureltc s

Ant icho l inerg ics
Sedative or h1'Pnotics

Narcotic s
g-Adreut-rg ic agonists
g-Adrenerg tc antagonlsts

Calcrunr chlrtnel Lrlockers

Cause brisk f i l l i r tg of bladder
Impair detrusor contraction
Cause confusiotr
Impair detrusor contf act ion
Increase tone of intental sphincter
Decrease tone of intemal sphincter
Decrease r lett  usol '  conlract ion

their clothes because of lcakage of ul ' ine. The nurnber of

episodes of nocturia should be recorded, as well as whether

noctumal i nctlt-tt inence occurs.
Syrnpir>nrs of urinary urgency should suggest the pres-

ence of dr-trusor overactivlty. Increased urinary frequency is

often no(ed irr patients with overflclw incontinence and

detrusor oleractivity. Patietlts who describe dil ' f iculty init i-

ating urinlt ion. straining to void, or a decreased force of their

urinary strL-ant may have a bladder outlet obstruction. The

frequencl' and scverity of loss of' urine can be lrlolc accu-

rately docuntcnted by having tlre patient complete a weekly

diary ol krg. ir-r which lhe alnounts and types of l luids con-

sumed. the l iequency and volunles of voidings, and the

frequenc-r- nnd cstinratcd voluntes of inconlinent episodes are

recordecl. C)l 'ten withirr only a week or two, a pattem of the

type of L)l enrerges.
The duration that thc incontinence has been present and

the progression of symptoms nray provide some clues about

the l ikelihootl clf reversibil i ty. The patient's functiona|a and

cognitive slatus should be dctermirled. Severe constipation,

diarrhea, or l 'ecal iucontinence nlay suggest neurologic or

autonomic dysfunctiotr or a fecal impaction.
The past rnedical history should also be reviewed. The

presence crl diabetes mellitus (especially with known neu-
ropathy), BPH. neurologic disease. recun'ent urinary tract
infections. pr-lv ic disease. and postmenopausal gen itourinary
atrophy mar., pr'giisplvse or contribute to incontinence. Prior
pelvic or i i l .rdonrinal operations or radiation treatment should
be documente<1. Hysterectomy, previtlus bladder suspenslon
procedures. iind prostate operatiol'ls can be important histol'i-
cal clues, Women should be asked about their childbirth
experience:s. inasnruch as niult iparity, large babies, and pro-
longed labor rlay predispose to sphincter incompetence or
pelvic floor t lysfunction. Previous attempts at modification
of UI shoLrlcl be reviewed: Was modification ever at-
tempted? Was it successful? Why was it discontinued?

Physico,t Examinatiott -A complete, thorough physical
examinatir-,r should be perforrned on all patients with incon-
tinence. Flr.rinination of the abdomen should attempt to
evaluate hlt ir it ler distention. A clistendecl bladder is otien
palpabie in plt ients witlr overf-low incontinence. Assess-
ment of tht j i irui wink reflex and a rectal examination should

also be done to disclose any neurolo-l ic deficiency. pl 'ostate

abnormalit ies, t-ecal irr.rpaction, or pelvic pathologic condi-

tion. Pelvic exanril iafion may be useful lor detection of

cystocele. uterine prolapse. rcctocele. of atrophic urogenital

t issues. Intenral sphincter weakness can be assessed by

having the patient cough whilc lying supine otl the exatnilrrr-

t ion table. Leakage of urinc in this positit ln is suggestive of

outlet incompetence. A thorough neurolo-Eic e xarninatiott tc'r

assess fcrr evidcnce of central nervous systeln. spitrlt l . t lr

peripheral nerve disease should also be per' lbrmed.

Laboratory Te.sl.r.-selected laboratory tests may be of

use in the evalual ion of  UI .  Resul ts  o l  ur i r . ra lys is  may

suggest infection. inflarnmatiorr. or a malignant lesion. A

urine culture should be obtaincd if the urinalysis shows

evicience ol' infection or if the l i istory suggests the possibil i ty

of urinary tract inf'ection. Although acute ul' i l lary tract inlec-

tions can producc incontinence, no firrn evidence indicates

that  long-standing.  asyr lpto lnat ic  bacter iu l ia  is  associated

w i th  i ncon t i nencc  ( ) r  t l l J l  t r ea t l nen t  o l '  usyn tp l t ) n l a t i c

bacter iur ia  wi l l  a l lev iate i t tcont inence.rs '7  Blood tests

should include a me asure of renal function, stlch as a serum

creatinine or blootl urea nitrogcn. Becausc clf rcduced

rnusclc mass. however, thesc measures can substantially un-

dercslimate the actual renal fut.tctiorr in elder' ly patients. If

the history suggests a polyuric condition, serum calcium and

glucose values should also be dctennincd. A sinrple test that

can yield useful intbrmation is a postvoiding urinary tt 'act

catheterization to record thc resiclual volunre. A urine vol-

ume that cxceeds 50 mL may indicate urinary obstruetion or

a hypotonic bladder.
IJrodynamic Testittg.-The specific cause of Ul in a

pat ient  can usual lv  be establ ished wi thout  torn ia l  uro-

dynamic testing. Although urodynamic studies are fre-

quently performed irr the evaluation of incontinence. l i tt le

information exists about specific indications for testing'

Urodynamic testittg lnust bc performed by traincd personnel

in order to providc valid. reproducible results. Nevertheless'

some elderly persons with UI wil l have nornlal urodynanric

findings, and others without incontinence have abnormal

urodynamic results. Despitc these problems, urodynamtcs

can be helpful in lhe assessrnent of incontinence.rs re They

may be especially useful in patients with r.nore than one type

of incontinence, with a confusing or it ' tconsistent history.

with prior blatlcler or sphincter procedures' ol with no im-

provement fiorn standard treatment. Urodynamic testing

includes cystometry, urinary flow nreasurement. urethral

pressure profi le. and selected irnaging studies.

Cystometry. -Cystometry measures pressr l res dul ing

bladder fi i l ing and can detect early detrusor contrrtction\' A

caiheter is inserted into the bladder. and the bladder is i i l led

with saline. The intravesical pressure is measured as the

volume within thc bladder is increased. Of all the uro-
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dynamic studies. cystontetry is probably thc rntlst t lselul ln

the assessment of the patient witl 'r cletrusor overactivity.

Such patients wil l cien.ronstrate detrusor cotitractions and

characteristic pressure increases well before the bladder is

f i l led.  Mul t ichannel  urodynanr ic  test in-s a l lows s inrLr l ta-

neous measurenrents of intravesical, intra-abdominal. and

urethral pressrtres during resting, provocativL- nlaneuvcrs,
and voiding and can distin-euish among various typc's of

incont inence.
Urinary Flow Measurement.-Occasionally. a lnell-

surenrent of urinary flow is used lbr detecting a urirlary
obstruction. The flow pattern wil l be abnormal in patients

with a poorly contracting bladder. Bclth mean ancl peak

urinary flows are nteasured. A mean urinary flow can easily

be determined without elaborate equipment sinrply by mea-
suring the volume of voided urine and clividing by the time of

urination. A norrnal urinary tlow rate should be at Ieast l()

mL/s.
Llrethral Pressure Profi le.-The urethral pressure lro-

[ ' i lc nrcasures the pressure rvithin the urethra ancl its tunc-
tional len-gth. This profi lc indicatcs whether the resistl irtcc is
suf f icient to prevent leakage of urine tiorl the urinary blad-
c ler .  This  test  may be usefu l  lor  cvaluat ion of 'ur inarY st ress

lncont lnence.
Imaging Studies.- lmaging studies for  urodytranl ic

a n a l y s e s  i n c l u d e  t w o  r a c l i o l o g i c  t e s t s - i n t r a v e n o u s
pyelography and voidirrg c1'stourethrography. Intravenotts
pyelography is  occasional ly  usefu l  i t '  s t ructu la l  abnornra l i -
I ies are suspccted.r') Voiding cystourethrography may detcct
hladcler cliverticula, pelvic tloor relaxation, bladder tlutlet

inconrpetence, urinary retlux, or outlet obstruction.
Imaging of the genitourinary tract by ultrasonography

niay be clone to measure residual blaclder volltmc whcn

catheterization cannot be pertbrmed or to assess tor the
presence of hyclronephrosis in patients with high rcsiclual
ur ine volumes.r l  r r

Urologic Evaluation.-Most cases of incorttinencc cltn

be el'f 'ectively evaluated by thc primary-care physician. For

cer ta in pat ients,  however.  a uro logis t ,  gynecologist .  or
physratrist should be consulted (Table 2). Assessment by a

gy nceolor is t  wi th ln  in tcrcst  or  t ra i r t ing in  incont incnec mi . iv

be useful in women with prior bladder suspensiotr 1lt ' t lce-
c lures.  pelv ic  f loor  re laxat ion ( for  example,  cystocele,

rectocele, or uterine prolapse), or pelvic fi lasses. ln sot.ne

rcgions,  physiat r is ts  have specia l ized in  the evaluat ion and

lreatment of Ul. especially tn those patients with functional
( ) r  cL )gn i t i ve  l im i t a t i ons .

TREATMENT OF INCONTINENCE
Most cases of UI can be eff 'ectively treated and the symp-

toms alleviirted. providecl the type of incontinence prescnt i\

determined.

Trb ic  l .  Ind ica t ions  fo r  l - r ro log ic  Consu l ta t ion  in  1 ' . rx ign15
Wi th  Ur inar r  Incont inence

Diagnosis is unclear (for cxample. nore than one 1)[r!
incontinence is descnbed)' i

Overf l  ow ir.rcontinence is documentcd

Paticnt does not re sponci to treatment

Gross or nt icroscopic helnaturia is prese nt

F ind ings  on  p ros ta t c  exam ina t i on  sugges t  I  n l a l i gnan t  l r s i on

*[lrodynarnic testins ntay be necessarl '.

Detrusor ()veractivity.-Paticnts with detrusor over-
act iv i ty  of ten rcspond to behaviora l  therapy corrs is t ing of
bladcler rctraining. if they are mcltivated to clo stl lrnd are
co-sni t ivc ly  in tact . r r : t  FoL example,  such pat ients l i rcr  in-
structecl in a scheclule for intake of t lLricls. voiding tech-
ni t lues.  ancl  scheduled voic l ing.  lnst i t r - r t ional ized pat ic  i  r ts  can
also bcrrel-it from bchavioral training by using scht:ciuled
to i l e t i ng  o r  p romp ted  vo id ing . r t  r "  Such  me tho t l s  a re
care-tiver-clepenclent and require a nursing staf't 'detl ie rited to
thc nranagenrent of patients with incontinence.

Delmsor overaclivity also responds to vatrious pliarma-
ceLrt ica l  agents (Table 3) .  Acety lchol ine is  the neur() t rans-
rnitter that mecliates detrusor contraction. Therelbrc. anti-
cholinergic nreclications are often used to suppress these
carly contri ictions. Cotrrnronly ttsecl agents inclutlo oxy-

butl 'nin chloride. f lavoxate hycirochloride. and imipr,rmine
hycl rochlor ide.sr ' r r  When therapy wi th t l . rese drugs is  rn i t i -
atecl. the dosage shoirld be low and gradually inct'eascd to
therapeutic level to minimizc adverse et't.ects. surch as dry
mouth, clry eyes. constipation, confusion. orthc)sti lt ic hypo-
tension, and tachycardia. Although not approved spccifi-

ca l ly  tbr  r - rse in  incont inence,  ca lc ium channcl  b lockcrs have

been shorvn to be usefu l  in  the t reat tnent  of  detrusor
overactivity because of their direct eff 'ect on smooth muscle
rc laxat ion. t5 Specia l  care must  be taken whcn thesc medica-
tions are used-especially in patients rvho may have urrnary
outflow obstruction-because these drugs can precipitate

urinary retention. In patients with a urinary tract inf.ection oI

symptoms of outflow obstruction. a postvoiding restdual

urine volume should be determined as part of the evaluitt ion.

Stress I ncontinence.-Patients with stress lnconttnence
have inadequate intemal sphincter tone ancl urethral resis-

l 'able 3.-Nledications Usei 'ul  for Treating
I)etrusor Overactivi t-y or Stress Incontinence

Drug Dosage

; l -

Oryhutynin chloriclc
Flavorate hydrochloride
Imiprarr ine hydrochloride
Propanthel ine bromicle

5 rng 3-.1 t imcs/day
100-200 mg 3-.1 t irnes/dai
25-5t)mg 2 3 t imes/day
7.5- l5 mg -l- : l  t imes/da)
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tance to prevent loss of urine when bladder pressure tran-

siently increases. The goal in nonsurgical treatment is to

increase internal sphincter tone.
Pelvic floor exercises (for example, Kegel exercises or

vaginal cones) can be effective in motivated patients.r6r8

These exercises strengthen both the periurethral and the

pelvic floor muscles. They are easy to perform but must be

done frequently throughout the day and continued for long-

rerm effect. Patients can identify the pelvic floor muscles by
attempting interruption of voiding or by digital palpation
during contraction. Most proponents recommend l0 to 20
pelvic floor contractions for 10 seconds each, 3 times a day.
Beneficial effects may not be noted unti l these exercises
have been done for 6 to 8 weeks. Reported improvement or
cure rates have been as high asJJo/o. These results compare
favorably to treatment with medications. Continued benefit
after improvement with pelvic floor strengthening depends
on the patient's motivation and abil ity to continue practicing
the pelvic floor exercises.

cr-Adrenergic agonists such as phenylpropanolamine
hydrochloride and pseudoephedrine increase the internal
sphincter tone and bladder outflow resistance.3e Intermit-
tent use of these medications (for example, for planned ac-
tivit ies) can be beneficial. These drugs should be used
cautiously in patients with hypertension or a history of car-
diac arrhythmias.

Estrogen replacement therapy can be helpful in improv-
ing periurethral and vaginal t issue thickness and quality.a0al
Topical, oral, or transdermal preparations of estrogen are all
effective . Topical homonal therapy is generally adequate
unless other systemic effects are desired.

Several surgical procedures may also prove helpful for
stress incontinence attributable to pelvic relaxation or inter-
nal sphincter insufficiency.a2{3 In women. correction of
pelvic relaxation and reestablishment of the normal urethro-
vesical angle can improve urinary retention. The placement
of an artif icial sphincter, usually as a last resort, may also be
beneficial in female patients or in men in whom complete
sphincter insufficiency has developed.{{5 Local collagen
injections have also been used recently in selected patients to
help a l lev iate ur inary st ress incont inence.

Overflov' Incontinence.-Patients with overflow in-
continence have difficulty emptying their bladder; therefore,
the goal of treatment is to improve bladder drainage. Occa-
sionally, ne$, onset of overflow incontinence is precipitated
by a neu' mc'tiication. anesthesia, or surgical procedure.
These patients often benefit from bladder drainage fbr a few
days, after n,hich normal bladder function resumes. Inconti-
nent personr. u'ith long-standing obstruction to urinary out-
flow and orc.r'f low incontinence should be considered for
surgtcal coneetion unless bladder atony is evident. Pharma-
cologic age:rrs .lte also available fbr patients who are not

surgical candidates. a-Adrenergic antagonists such as
prazosin hydrochloride, terazosin hydrochloride, or dox-
azosin mesylate reduce intemal sphincter tone and can im-
prove the flow of urine. These agents must be used cau-
tiously in elderly patients because of their propensity to
cause orthostatic hypotension. Doses should be low init ially
and gradually increased as tolerated. Finasteride may de-
crease the size of the prostate gland in some men such that
urinary flow wil l improve, although no immediate effect
should be anticipated. Its efficacy in the treatment of UI is
unclear.

Patients with overflow incontinence resulting from a hy-
potonic or atonic bladder can benefit from medications with
cholinergic agonist activity, such as bethanechol; however,
l itt le evidence suggests that long-term success can be ex-
pected. For optimal effect, bethanechol should be adrninis-
tered 20 minutes before voiding is attempted. Postoperative
patients are the most likely to benefit from short-term use of
this medication. Patients with overflow incontinence can
also be instructed in assistive voiding techniques (for ex-
ample, abdominal strain or Cred6 maneuver).

Patients with overflow incontinence may also be man-
aged with intermittent self-catheterization or indwelling
bladder catheterization.a6 ln patients who have new-onset
incontinence from a transient hypotonic or atonic bladder, as
is occasionally noted after indwelling catheterization in the
hospital, intermittent bladder catheterization should be used
until the bladder tone returns. Init ially, a catheter should be
inserted every 4 to 6 hours after a prompted or attempted
void in order to keep the bladder volumes less than 400 mL.
Subsequently, the frequency of catheterizations should be
based on the residual urine volumes. As the residual volume
of urine decreases, the frequency of catheterizations should
also decrease.

Intermittent self-catheterization may also be used for
long-term management of patients with overflow inconti-
nence who are cognitively intact and have adequate manual
dexterity.lT Most of these patients can be taught safe self-
catheterization techniques with clean catheters (steri l i ty is
unnecessary). In the management of nursing home residents
with long-term UI, intermittent catheterization by the nurs-
ing staff is usually prohibit ively expensive (because of asso-
ciated nursing and supply costs).

Long-term, indwelling urinary catheterization is indi-
cated for patients who are unable to empty their bladder and
have not responded to other treatment measures. Selected
groups of patients such as the teminally i l l  or those for
whom frequent catheterizations would be difficult or uncom-
fortable may also benefit from indwelling catheterizalion.
Extemal (condom) catheters for male patients can also be
helpful, aithough their use may be limited by improper fit,
leakage, and skin initation or breakdolr'rt.
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F unctional I ncontine nce.-Treatment of functional in-

continence depends on the successful management of caus-

ative or contributing conditions. Mobility can be improved

by relieving pain and providing equipment for patients suf-

fering from arthritis, contractures, deconditioning, and neu-

rologic impairments. Environmental modifications (for ex-

ample, improving the lighting, using a bedside commode, or

reducing the distance to the toilet) can be useful in selected

patlents.
UI associated with delirium usually resolves with treat-

ment of the underlying cause of the confusional state. Man-

agement of peripheral edema may decrease nocturia and its

contribution to UI. Patients with dementia may benefit from

prompted voiding, scheduled voids, and attention to behav-

ioral signals that indicate a desire to void. Adjustment of po-

tentially offending medications (cessation or dose reduction)

should be considered. In patients who abuse alcohol or in

patients with UI exacerbated by "safe" levels of alcohol use,

cessation of ingestion of any alcohol should be considered.

Absorbent undergarments are often used by incontinent

patients.aE Several types are available' some disposable and

others reusable. Although these products can help elderly

patients regain freedom lost as a result of UI' they may cause

many patients to forego medical evaluation and merely ac-

cept the incontinence as another age-related inconvenience.ae

Absorbent undergarments are expensive and may cause skin

irritation and breakdown with long-terrn use'

INCONTINENCE IN LONG.TERM-CARE

SETTINGS
At least 507o of nursing home residents have a major prob-

lem with UI. Many of these residents can benefit from

behavioral therapy, such as scheduled toileting, habit train-

ing, and prompted voiding. Because of the high frequency of

cognitive impairment attributable to dementia' a consider-

able percentage of nursing home residents will not benefit

from various types ofbehavioral therapy. Federal guidelines

suggest that nursing home residents with UI should undergo

evaluation of incontinence and an attempt at treatment when

feasible.so Therefore, identifying those patients who have

potential to respond to therapeutic interventions becomes

important. Evidence now suggests that nursing home resi-

dents who are likely to benefit from behavioral therapy for

Ul can be easily identified. Incontinent nursing home resi-

dents who respond to a simple, noninvasive assessment con-

sisting of a 3-day trial of prompted voiding have potential to

show long-term benefit in control of their UI with use of

prompted voiding.5l

CONCLUSION
UI is a common condition in the elderly population, both in

the community and in long-term-care settings. Although

most patients with incontinence would benefit fiom assess-

ment and appropriate treatment, the majority do not seek

medical evaluation. Several different types of incontinence

exist, and the history is usually the most important part of ths
evaluation. Only rarely are elaborate tests necessary. With a
combination of behavioral, pharmacologic, and occasionally

surgical trealments. most Patients can experience substantial

improvement or cure of their symptoms of incontinence.

Most cases of UI can be evaluated and treated by the pri-

mary-care physician, although a specialist should be con-

sulted for selected Patients.
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