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Comorbidities Associated With Overactive Bladder
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. . .SYMPOSIUM PROCEEDINGS . . .

Overactive bladder (OAB) is a
disorder of involuntary con-
tractions of the detrusor mus-

cles of the bladder characterized by
symptoms of frequency, urgency, and
urge or reflex incontinence that occur
singly or in any combination.
Although OAB is considered a highly
prevalent disorder, its etiology
remains unknown. Symptoms of OAB
can have a profound effect on an indi-
vidual’s quality of life, causing his or
her withdrawal from social life and
physical activities.1,2 OAB is expen-
sive; in 1995, the total societal costs
of incontinence alone for individuals
65 years of age or older was $26 bil-
lion.3 In addition, many patients are
often too embarrassed to seek profes-
sional treatment and choose instead
to restrict activities of daily living,
which contributes to difficulties in
understanding the disease. 

Several risk factors for OAB have
been described, including advanced
age, diabetes, and urinary tract infec-

tions (UTIs).4 Not only are urinary
incontinence and OAB conditions
that can impair an individual’s overall
quality of life, but their presence can
create additional health-related prob-
lems for the patient. For example, the
cost of illness in OAB is heightened by
comorbid conditions, including UTIs
and skin infections.3

Increases in Falls and Fractures 
in Patients With OAB

Older men and women are plagued
with a number of health problems,
including cardiovascular disease,
degenerative disease of the central
nervous system, diabetes, and lower
urinary tract symptoms. Women par-
ticularly are affected by osteoporosis
and other conditions that may result
from estrogen depletion. Some of
these health problems contribute to
falls and subsequent fractures that
lead to marked morbidity and mortal-
ity. Hip fractures, in particular, are
highly prevalent and costly among the
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the contribution of OAB to other
morbidities. An overview is provided
of the impact of OAB on other prob-
lems now known to coexist with OAB
including falls and fractures, urinary
tract and skin infections, sleep dis-
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elderly.5 Experiencing a fall, even
without a corresponding fracture, can
instill fear in elderly patients and
cause them to restrict their activities
of daily living, thereby adversely
affecting their quality of life. Falls
occur in 1 of 3 people 65 years of age
and older, and hip fractures resulting
from falls lead to the greatest number
of health problems and death.6 As a
result, reducing the risk for falls is a
primary goal for improving quality of
life and reducing economic costs
among the elderly.  

Studies assessing the relationship
between falls and fractures and uri-
nary incontinence have yielded vary-
ing results. Some studies7,8 have
identified urinary urgency and incon-
tinence as predictors of recurrent falls
and fractures among the elderly,
whereas other studies9,10 have found
no association between urinary
urgency or incontinence and falls or
fractures. A large, population-based
survey of more than 10,000 women
from 7 birth cohorts found a signi-
ficant, independent correlation
between urinary incontinence, a his-
tory of urinary incontinence, and
UTIs and fractures after 30 years of
age.11 Another study determined that
the odds ratio of hip fracture in uri-
nary-incontinent elderly women was
twice that of the general population.12

The variability in the results of these
studies can be explained by their fail-
ure to classify results according to the
severity and type of incontinence. 

A recent study sought to explore
the relationship between OAB and
the risk for falls and fractures among
community-dwelling elderly women.13

This prospective cohort study was
conducted in more than 6000
women currently enrolled in an
ongoing osteoporosis fracture cohort
study. Unlike previous studies, it dis-
tinguished between stress and urge
incontinence and identified episodes
that occurred at least weekly as a
clinically important frequency of
incontinence. In a mean follow-up

period of 3 years, 11,869 falls and
514 fractures occurred. 

Using multivariate analysis, incon-
tinence was independently associated
with falls and fractures; women with
weekly urge incontinence had a 26%
greater risk of sustaining a fall and a
34% increased risk of fracture after
adjusting for other causes (eg, age,
frailty, poor overall health, and previ-
ous fall or fracture). More frequent
incontinence was associated with
increased risk, and women with daily
urge incontinence had increased risks
of 35% and 45% of sustaining falls and
fractures, respectively. Previous stud-
ies have demonstrated that urge
incontinence is associated with fre-
quency/urgency and nocturia, sug-
gesting that any OAB symptom, not
just urge incontinence, has the poten-
tial to increase the risk of falls and
fractures among elderly women.4,14

These results support the need for
early diagnosis and intervention in
OAB to reduce the risk of falls and
fractures and associated morbidity
and mortality among elderly people.

Urinary Tract and Skin Infections
Wagner and Hu3 previously identi-

fied UTIs and skin infections as fac-
tors that increase the cost of OAB.
Recent analyses suggest a potential
reduction in healthcare costs if
patients receive treatment for OAB.15

A 5% random sampling of the 1996-
1997 California Medicaid Program
(Medi-Cal) claims data showed that
22.5% and 8% of the OAB population
received treatment for UTIs and skin
infections, respectively. After OAB
was diagnosed, the number of services
received for UTIs and skin infection
decreased 40% to 60%, respectively,
and was associated with potential cost
savings (Figure).15 Assuming a 22.5%
population incidence rate for UTIs at
an average cost of $48.50, a potential
cost savings of $3 million per year
would be realized through the reduc-
tion of UTIs after the diagnosis of OAB
in 97,000 patients. Assuming a popu-
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lation incidence rate of 8%, the cor-
responding cost savings for a reduc-
tion in skin conditions would be
$300,000 per year. Other data
derived from the Medi-Cal claims
database show that patients who
received and continued pharma-
cotherapy for OAB required 2.8 and
2.0 fewer services for UTIs and skin
infections, respectively, compared
with those in whom therapy was dis-
continued. These reductions in ser-
vices translate to corresponding
potential cost savings of $15.30 and
$1.56 per patient over a 6-month 

period (or $2.55 and $0.26 per mem-
ber per month), respectively.

Using information derived from
Illinois Medicaid claims data, the cal-
culated cost savings of reductions in
medications and services for UTIs and
skin infections are approximately
$200 for a 2-year period during which
a patient remains on pharmacothera-
py for OAB (Table).16 However, these
figures do not account for pad or pre-
scription costs, suggesting the total
costs are actually higher. These data
strongly support an association
between compliance with pharma-

S576 THE AMERICAN JOURNAL OF MANAGED CARE JULY 2000

Figure. Costs Related to UTIs and Skin Infections in a Managed Care Population

Source: Based on analysis from the Medi-Cal database, which demonstrates the potential cost savings
associated with a reduction in UTIs and skin infections after the diagnosis of OAB.
*Difference in number of services before and after diagnosis: UTIs—6.6 services before diagnosis
compared with 3.8 after diagnosis; skin conditions—3.3 services before diagnosis compared with 1.3
after diagnosis
UTIs = urinary tract infections.

Table. Lower Costs Associated With UTIs and Skin Infections When Patients Remain
on Therapy for OAB

Source: Based on an analysis from Illinois Medicaid claims (data on file, Pharmacia Corporation).
*Groups: Group 1 maintained on Rx/pads (at least 3 scripts); group 2 Pads/no Rx; and group 3 Rx/no pads.
UTI = urinary tract infection; Rx = drug.
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cotherapy for OAB and overall cost
savings based on fewer services need-
ed for associated comorbidities.  

Sleep Disturbances and OAB
Nocturia (getting out of bed to uri-

nate at least 2 times during the night)
and nocturnal enuresis (urinary
incontinence while sleeping at night)
are common manifestations of
OAB.2,17-19 Not surprisingly, nocturia
correlates with poor health, reduced
quality of life, and disturbed sleep.2,17,20

Among nursing home residents, noc-
turia is the most frequent cause of dis-
turbed sleep, affecting 70% of
cognitively intact nursing home resi-
dents at least 3 times per week.20 Even
young patients with OAB are adverse-
ly affected by nocturia. In an epidemi-
ologic study of women aged 20 to 59
years with urge incontinence, multi-
ple nighttime awakenings for nocturia
correlated with poor health.17 People
with nocturia report a lack of energy
and chronic fatigue as a result of
many awakenings and the loss of a
good night’s sleep. Comments regard-
ing nocturia made in a focus group of
women with urge incontinence
included such observations as “I’m up
every hour. It’s ridiculous that I can’t
sleep 2 to 3 hours straight!” and
“Being awake every 2 hours all night
long takes away my energy.”2

Although no studies have evaluated
the economic costs related to noc-
turia and related sleep disturbances,
it is highly likely that these conditions
are associated with substantial indi-
rect and intangible costs (ie, impaired
productivity at work or activities of
daily living). As a result, it is impor-
tant to determine whether reducing
the symptoms of OAB leads to
improved sleep and related quality of
life. Recent clinical trials16 have
shown that pharmacologic treatment
of OAB significantly reduces the num-
ber of episodes of nocturia. Diokno
and colleagues21 reported the results
of a study in which tolterodine
reduced the incidence of nocturia in

patients with 2 or more episodes per
night. In this single-blind, open-label
trial of 389 patients with OAB,
patients who received tolterodine for
16 weeks had a 30% reduction in noc-
turia. Additional studies are needed to
determine whether this reduction
affects the quality of life and econom-
ic burden.

The extent to which OAB con-
tributes to sleep disturbances remains
unclear. Many people, particularly the
elderly, report sleep problems, includ-
ing difficulty falling and staying asleep,
excessive daytime somnolence, inabil-
ity to fall asleep at the right time, and
abnormal movements and behaviors
during sleep.22,23 In many cases, it is
unclear whether nocturia, or other fac-
tors, is causing the patient to awaken
at night. Additionally, although noctur-
nal enuresis coexists with urodynami-
cally proven detrusor instability in
some patients, OAB is not documented
in all enuretics.18

Several differences exist in the
sleep architecture among younger
adults compared with elderly adults
that may explain disturbed sleep
among the latter. The main difference
is that elderly people have markedly
reduced slow-wave, or deep sleep.
Consequently, they tend to have more
awakenings during the night than
younger adults and to wake up earlier
in the morning. Among the elderly,
periodic leg movements also are com-
mon during sleep and can cause brief
arousals, which lead to increased
sleep fragmentation and disturbance
of sleep. Dementia and psychiatric
disorders, such as anxiety and depres-
sion, also affect sleep architecture. 

Neural control of micturition stems
from 3 areas of the brain: the cerebral,
pontine, and spinal micturition cen-
ters. The pontine micturition center
lies very close to the rapid eye move-
ment-generating neurons in the pons,
so damage in this area of the brain,
possibly as a result of a stroke or other
neurologic disorder, can lead to an
inappropriate, dysfunctional associa-
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tion between micturition and sleep.
The etiology of nocturnal enuresis in
this type of situation is not OAB. 

Because of the many factors that
can disturb sleep, particularly among
the elderly, it is difficult to determine a
definitive causal relationship between
OAB and sleep disturbances. Current-
ly, clinicians could benefit from addi-
tional data derived from clinical
studies that assess the relationship
between nocturia, incontinence, and
sleep. Such studies should incorporate
valid laboratory sleep investigations
(ie, overnight polysomnography and
cystomanometry) and autonomic
function tests to rule out autonomic
dysfunction of the micturition centers
as a cause of urinary incontinence. 

Depression
A recent study24 has suggested that

there is a strong association between
depression and urge incontinence. A
total of 115 incontinent patients (36
with stress, 44 with urge, and 35 with
mixed incontinence based on video
urodynamics) who presented to an
incontinence clinic were queried
about a history of depression and
completed a Beck Depression
Inventory. Urge incontinence was fur-
ther classified as being idiopathic or
neuropathic, depending on whether
neurologic findings were absent or
present. The results were compared
with those of 80 continent controls.
Depression was highly prevalent
among those with idiopathic urge
incontinence, occurring in 60%. In
contrast, depression was noted in
only 14% of patients with stress incon-
tinence and 42% of patients with
mixed incontinence.  Of all patients
with incontinence, only those with
idiopathic urge incontinence were sig-
nificantly more likely than controls to
have an elevated Beck Depression
Inventory score or a history of depres-
sion. That patients with stress incon-
tinence were no more likely to be
depressed than continent controls
suggests the relationship between

depression and urge incontinence is
not merely a likelihood. These
authors propose that OAB and depres-
sion share a common neuropharma-
cologic basis probably related to
reduced serotonergic functioning. 

Conclusion
Recent studies have suggested strong

associations between OAB and other
morbidities, including falls and frac-
tures, UTIs and skin infections, sleep
disturbances, and depression. Such
relationships also may be associated
with increased morbidity, mortality,
impaired quality of life, and increased
economic costs. That multivariate
analyses among patients with falls and
fractures have shown OAB to be a risk
factor among the elderly is justification
for early diagnosis and treatment of
OAB to help reduce associated fall- and
fracture-related morbidity and mortali-
ty. Recent analyses suggest a potential
reduction in healthcare costs for UTIs
and skin infections and a reduction in
the number of nocturia episodes if
patients receive treatment for OAB.
Although no studies have evaluated the
economic costs associated with noc-
turia and related sleep disturbances, it
is highly likely that these conditions
would be linked to the economic costs
related to impaired productivity. 

Plausible explanations can be sug-
gested for some of these findings. For
example, it is reasonable to hypothe-
size that urine leakage and its subse-
quent prolonged contact with skin
could lead to skin irritation and infec-
tions. Other associations between
OAB and comorbidities are more diffi-
cult to explain in the absence of more
detailed study. The relationship
between OAB and other illnesses is
just beginning to be elucidated.
Further research is warranted to
obtain additional information pertain-
ing to the presence of OAB as a risk
factor for other disease, including a
study that determines the impact of
effective pharmacotherapy for OAB
on morbidity, quality of life, and
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healthcare costs. Currently, interven-
tion trials are the most appropriate
means to gather such information. 

. . . REFERENCES . . .

1. Jackson S. The patient with overactive
bladder symptoms and quality-of-life issues.
Urology 1997;50(suppl 6A):18-22.
2. Brown JS, Subak LL, Gras J, Brown BA,
Kuppermann M, Posner SF. Urge inconti-
nence: The patient’s perspective. J Women’s
Health 1998;7:1263-1269.
3. Wagner TH, Hu TW. Economic costs of
urinary incontinence in 1995. Urology
1998;51:355-361.
4. Brown JS, Grady D, Ouslander JG, Herzog
AR, Varner RE, Posner SF for the Heart and
Estrogen/progestin Replacement (HERS)
Research Group. Prevalence of urinary
incontinence and associated risk factors in
postmenopausal women. Obstet Gynecol
1999;94:66-70.
5. Stevens JA, Hasbrouck LM, Durant TM, et
al. Surveillance for injuries and violence
among older adults. MMWR CDC Surveill
Summ 1999;48:27-50.
6. CDC/National Center for Injury Prevention
and Control. The costs of fall injuries among
older adults: The problem. Centers for
Disease Control and Prevention Web site.
Available at: http://www.cdc.gov/ncipc/fact-
sheets/fallcost.htm. Accessed April 7, 2000.
7. Tromp AM, Smit JH, Deeg DJ, Bouter LM,
Lips P. Predictors for falls and fractures in the
Longitudinal Aging Study Amsterdam. J Bone
Miner Res 1998;13:1932-1939.
8. Luukinen H, Koski K, Kivela S-L, Laippala
P. Social status, life changes, housing condi-
tions, health, functional abilities, and life-
style as risk factors for recurrent falls among
the home-dwelling elderly. Public Health
1996;110:115-118.
9. Tinetti M, Speechley M, Ginter SF. Risk
factors for falls among elderly persons living
in the community. N Engl J Med 1988;319:
1701-1707.
10. Luukinen H, Koski K, Laippala P, Kivela
S-L. Factors predicting fractures during falling
impacts among home-dwelling older adults. 
J Am Geriatr Soc 1997;45:1302-1309.

11. Johansson C, Hellstrom L, Ekelund P,
Milsom I. Urinary incontinence: A minor risk
factor for hip fractures in elderly women.
Maturitas 1996;25:21-28.
12. Johansson C, Molander U, Milsom I,
Ekelund P. Association between urinary
incontinence and urinary tract infections,
and fractures in postmenopausal women.
Maturitas 1996;23:265-271.
13. Brown JS, Vittinghoff E, Wyman J, et al.
Urinary incontinence: Does it increase risk for
falls and fracture? J Am Geriatr Soc. In press.
14. Burgio KL, Engel BT, Locher JL. Normative
patterns of diurnal urination across 6 age
decades. J Urol 1991;145:728-731.
15. Bailey KL, Torigoe Y, Zhou S, Mo LS,
Flewelling SL. Overactive bladder cost of ill-
ness: Analysis of Medi-Cal claims. Presented
at the International Society for
Pharmacoeconomics and Outcomes
Research 5th Annual International meeting,
May 21-24, 2000, Arlington, VA.
16. Data on file, Pharmacia Corporation,
Peapack, NJ, 1999.
17. Samuelsson E, Victor A, Tibblin G. A
population study of urinary incontinence and
nocturia among women aged 20-59 years.
Acta Obstet Gynecol Scand 1997;76:74-80.
18. Birch BR, Miller RA. Primary nocturnal
enuresis: A urodynamic study spanning three
generations. Scand J Urol Nephrol
1995;29:285-288.
19. Jeter KF, Wagner DB. Incontinence in the
American home. A survey of 36,500 people.
J Am Geriatr Soc 1990;38:379-383.
20. Gentili A, Weiner DK, Kuchibhatla M,
Edinger JD. Factors that disturb sleep in nurs-
ing home residents. Aging Clin Exp Res
1997;9:207-213.
21. Diokno AC, Chancellor MB, Mitcheson
HD, et al, and the Tolterodine Study Group.
Tolterodine (DETROL®) improves inconti-
nence and nocturia in urologist based study.
J Urol 1999;161:256A. Abstract.
22. Chokroverty S, ed. Sleep Disorders
Medicine: Basic Science, Tactical
Considerations and Clinical Aspects, 2nd ed.
Boston, MA: Butterworth-Heinemann; 1999.
23. Chokroverty S, ed. Clinical Companion
to Sleep Disorders Medicine, 2nd ed.
Boston, MA: Butterworth-Heinemann; 2000.
24. Zorn BH, Montgomery H, Pieper K, Gray
M, Steers WD. Urinary incontinence and
depression. J Urol 1999;102:82-84.


