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O veractive bladder (OaB) affects more than 33 mil-
lion american adults.1,2 In 2000, total annual costs 
(direct and indirect) associated with OaB in the 
United States were estimated at $12 billion, with 

approximately $9 billion incurred in the community and almost $3 
billion in institutions.2 associated comorbidities contributing to the 
costs of OaB include skin infections, urinary tract infections (UTIs), 
depression, and injuries associated with falls.1,3 European data indi-
cate that OaB affected 20.2 million people in the European Union 
(EU) older than age 40 in the year 2000 and will affect approximately 
25.5 million EU adults by 2020.4 Total direct costs for OaB manage-
ment were approximately €4 billion in 2000 and could rise to more 
than €5 billion (26%) by 2020.4,5 In the United States, annual total 
costs for OaB are estimated to range from $16 billion to as high as 
$26 billion each year, costs that are on par with those for such dis-
eases as depression and alzheimer’s disease.6 Importantly, prevalence 
and costs probably are much higher than these estimates, as evidence 
suggests that OaB is often underdiagnosed and undertreated.5-10 

It is widely acknowledged that optimizing pharmacologic treat-
ment can reduce long-term healthcare costs of chronic conditions. 
Poor medication adherence is a well-documented barrier to optimal 
treatment and the most common cause of treatment failure in these 
patients. Discontinuation rates of 70% to 90% within the first year 
of therapy have been reported for various OaB medications.11-15  
Medication discontinuation in chronic conditions has multiple 
contributors, including low educational levels, cultural factors, side 
effects, and costs.16 although many of these same factors contribute 
to the high discontinuation rates observed in OaB, unmet treatment 
expectations are a primary cause.17

The purposes of this study were to evaluate OaB pharmacother-
apy adherence and to compare costs among OaB patients receiving 
pharmacotherapy versus patients being managed nonpharmacologi-
cally. By contributing to the knowledge base regarding therapeutic 
adherence and costs in OaB, we aim to raise awareness of the health-
care burden this condition presents and to encourage rapid diagnosis 
and optimal treatment to reduce it.

METHODS

We obtained anonymous, patient-level data from the PharMetrics 
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Abstract
Objective: To evaluate adherence with overactive 
bladder (OAB) pharmacotherapy and compare 
costs between patients receiving pharmacothera-
py versus nonpharmacologic management.

Study Design: Retrospective cohort study using 
anonymous, patient-level data from administra-
tive claims from the PharMetrics database.

Methods: Patients 18 years of age or older who 
received an OAB diagnosis or OAB medica-
tion prescription from January 1, 2005, through 
December 31, 2006, were identified. Eligible 
patients had continuous health plan enrollment 
from 6 months before to 12 months after the 
index date (date of first OAB prescription or first 
OAB diagnosis); exclusion criteria included prior 
OAB therapy use. Study cohorts were stratified as 
OAB therapy or nonpharmacologically managed 
based on evidence of treatment and matched 
using propensity score methodology. Outcomes 
included adherence rates with OAB therapy 
(defined as proportion of days covered [PDC]) 
and comparative costs of OAB pharmacotherapy 
versus nonpharmacologic management from a 
healthcare payer perspective.

Results: Adherence among OAB therapy patients 
was low, with 14% of patients achieving PDC 
of 80% or higher and an average PDC of 32%. 
Unadjusted total costs were approximately 3% 
higher for OAB therapy versus nonpharmaco-
logically managed patients due to higher phar-
macy costs. Conversely, outpatient service and 
inpatient hospitalization costs were higher for 
nonpharmacologically managed patients. Results 
did not change after adjusting for patient charac-
teristics.

Conclusion: Results confirm low adherence to 
OAB pharmacotherapy, with few patients achiev-
ing PDC of 80% or higher. Total costs were higher 
among OAB therapy patients due to higher phar-
macy costs, but outpatient and inpatient costs 
were higher among nonpharmacologically man-
aged patients. Additional research into optimiz-
ing pharmacotherapeutic regimens may provide 
insight into improving treatment adherence.

(Am J Manag Care. 2009;15:S108-S114) 
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Patient-centric Database (Watertown, Ma), 
which contains adjudicated medical and phar-
maceutical claims for more than 90 US man-
aged care health plans across the United States. 
Data include inpatient and outpatient diagnoses 
by International Classification of Diseases, Ninth 
Revision, Clinical Modification (ICD-9-CM) code; 
procedures by Current Procedural Terminology, 
4th Edition (CPT-4), and Healthcare Common 
Procedure Coding System (hcPcS) code; prescrip-
tion records by National Drug code (NDc); 
demographic variables; insurance product and 
payer types; provider specialties; charged, allowed, 
and paid amounts; and dates of plan enrollment. 
records in the PharMetrics database are represen-
tative of the national, commercially insured popu-
lation on demographic measures including age, 
sex, and health plan type. In compliance with the 
health Insurance Portability and accountability 
act,18 patient data for this analysis were deiden-
tified, exempting this study from institutional 
review board review.

We identified patients aged 18 years or older 
having at least 1 OaB diagnosis code (Appendix) 
or at least 1 prescription for an antimuscarinic OaB 
medication (tolterodine extended release, branded 
and generic oxybutynin, solifenacin, darifenacin, 
trospium) during a 24-month index window from 
January 1, 2005, through December 31, 2006. The 
index date for patients receiving OaB pharmaco-
therapy was the date of the first prescription in the 
index window; the index date for patients with no 
OaB prescription was the date of the first OaB 
diagnosis. Subjects were required to have continuous 
health plan enrollment for a minimum of 6 months 
before and 12 months after the index date; during 
periods of continuous enrollment, all medical (inpa-
tient and outpatient) and pharmacy (retail and mail 
order) claims are captured. Patients were excluded 
if there was evidence of OaB pharmacotherapy at 
any time during the 6-month preindex period or if 
they were aged 65 years or older and not enrolled in 
a Medicare risk plan (complete claims histories may 
not be available for patients aged 65 years or older 
without Medicare risk coverage because of benefit 
coordination issues with other payers).

Subjects were stratified into 2 cohorts: OaB 
therapy (at least 1 of the 6 OaB study medica-
tions) or nonpharmacologically managed (at least 

1 OaB diagnosis and no evidence of any OaB 
medication); it was assumed that patients classified 
as nonpharmacologically managed received some 
type of medical treatment (eg, education, behav-
ioral therapy, surgery) or pharmacotherapy (eg, uri-
nary medications other than the OaB medications 
listed) following diagnosis. OaB therapy subjects 
were randomly matched to nonpharmacologically 
managed subjects (1:1) using propensity score 
methodology.19,20 Propensity scores represent the 
probability that a subject will receive a particular 
treatment as determined by summing coefficient 
values for a list of potential confounding variables. 
These scores provide 2 advantages: (1) a single 
estimate can be used to adjust for confounding 
in all multivariate analyses; (2) subjects can be 
matched effectively on multiple variables simulta-
neously. The dependent variable in the multiple 
logistic regression models for propensity scoring 
was the use of OaB therapy (yes/no). Independent 
variables (established both at the index date and 
during the preindex period) included age; sex; geo-
graphic region; health plan type; comorbidity pres-
ence (alzheimer’s disease, multi-infarct dementia, 
Parkinson’s disease, chronic obstructive pulmonary 
disease, congestive heart failure, diabetes, hyper-
tension, ischemic heart disease, stroke, multiple 
sclerosis, prostate hyperplasia, urinary retention, 
urticaria); and the log of total preindex healthcare 
costs. Subjects were matched using a “nearest 
neighbor” approach (ie, the minimal difference 
in the fitted probability of OaB therapy use). all 
unsuccessfully matched subjects were excluded.

Outcomes of interest included adherence to 
index OaB pharmacotherapy over 12 months 
following the index date in the overall sample of 
OaB therapy subjects; and 12-month direct medi-
cal costs in the matched sample of OaB therapy 
versus nonpharmacologically managed subjects. 
Demographic characteristics (age, sex, geographic 
region, health plan type) and clinical characteris-
tics (preindex healthcare costs, prior clinical condi-
tions, history of comorbidities) were analyzed using 
data from the preindex period through the index 
date. comorbidity burden was estimated using the 
Dartmouth-Manitoba adaptation of the charlson 
comorbidity Index (ccI).21 This is the recom-
mended approach for longitudinal claims database 
analyses where diagnosis-related group and ICD-9-
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CM codes are not consistently available; use of this 
adaptation to risk models containing age also results 
in a better model fit and greater predictive ability.

adherence for the overall sample of OaB 
therapy subjects was measured by proportion of 
days covered (PDc) over the 12-month postin-
dex period. The numerator was the total number 
of days for which the index therapy was supplied; 

the denominator was the total number of follow-
up days (360). claims extending beyond day 359 
were prorated to include only the portion of days’ 
supply captured within the 12-month timeframe. 
Subjects were considered adherent if the PDc 
was 80% or higher.22-24

Direct medical costs, including medications (eg, 
OaB pharmacotherapies, anti-infectives, antide-

n Table 1. Demographic and Clinical Characteristics of Patients With OAB

 
OAB Therapy 
 (N = 43,367)

Nonpharmacologically  
Managed  

(N = 43,367)

Age, y: mean, SD      51.1 12.4      50.8 12.3

Sex, male: N, % 9675 22.3 9400 21.7

Geographic region: N, %     

  Northeast 10,550 24.3 10,671 24.6

  South 11,323 26.1 11,138 25.7

  Midwest 18,360 42.3 18,309 42.2

  West 3134 7.2 3249 7.5

Health plan type: N, %    

  Health maintenance organization 14,362 33.1 14,435 33.3

  Preferred provider organization 19,944 46.0 19,812 45.7

  Point of service 5769 13.3 5876 13.5

  Indemnity 2012 4.6 1954 4.5

  Other/unknown 1280 3.0 1290 3.0

Preindex healthcare costs: mean, SD, $ 5376         16,058 5152         16,221

Clinical events: N, %

  Fracture 1121 2.6 1026 2.4

  Urinary tract infection 8719 20.1 10,851 25.0

  Constipation/fecal impaction 1939 4.5 2193 5.1

Comorbid conditions: N, %

  Alzheimer’s disease 95 0.2 90 0.2

  Multi-infarct dementia 116 0.3 111 0.3

  Parkinson’s disease 138 0.3 124 0.3

  Chronic obstructive pulmonary disease 1335 3.1 1290 3.0

  Congestive heart failure 580 1.3 549 1.3

  Diabetes mellitus 4637 10.7 4586 10.6

  Hypertension 11,920 27.5 11,811 27.2

  Ischemic heart disease 2266 5.2 2291 5.3

  Stroke 343 0.8 312 0.7

  Prostate hyperplasia 2561 5.9 2511 5.8

  Urinary retention 1612 3.7 1483 3.4

  Urticaria 249 0.6 235 0.5

Charlson Comorbidity Index: mean, SD        0.75 1.36         0.71 1.34

OAB indicates overactive bladder; SD, standard deviation.



Pharmacotherapy adherence and costs Versus Nonpharmacologic Management 

VOL. 15, NO. 4 n ThE aMErIcaN JOUrNaL OF MaNagED carE n S111

pressants, all other pharmacy claims), outpatient 
care (emergency department visits, physician office 
visits, laboratory tests, all other outpatient services), 
and inpatient hospitalizations, were calculated over 
12 months postindex. Outpatient and inpatient ser-
vices were stratified as “OaB-related” and “other” 
based on the presence of OaB diagnosis codes on 
the claim. costs were defined from a healthcare 
payer perspective, and paid claims were used as a 
proxy for costs; the “paid” variable did not include 
copayments, coinsurance, or deductibles. costs 
were expressed in 2007 US dollars and adjusted as 
necessary using the medical care component of the 
consumer Price Index.25

adherence was assessed using logistic regression 
controlling for subject demographics, comorbidi-
ties, ccI, and log transformation of total preindex 
healthcare costs, with collinearity among variables 
evaluated during model development. The depen-
dent variable in the model was “OaB therapy 
adherence” expressed as a dichotomous variable 
(PDc <80% vs PDc >80%).

comparisons of costs between OaB therapy and 
nonpharmacologically managed subjects were con-
ducted by nonparametric (Wilcoxon signed-rank) 
analyses, with significance assigned at P <.05. a 
multivariate analysis of total 12-month direct costs 
was performed using a generalized linear model 
with a gamma distribution and a log-link function. 
candidate variables in the model were those used in 
the adherence logistic regression models. all data 
management and analyses were conducted using 
Statistical analysis Software (SaS®) versions 8.2 
and 9.1.

RESULTS

a total of 498,968 patients with an OaB diag-
nosis or a claim for 1 of 6 OaB therapies from 
January 1, 2005, through December 31, 2006, 
were identified. after applying exclusion criteria, 
43,576 subjects remained who had received at 
least 1 OaB pharmacotherapy. Propensity scoring 
matched (1:1) 43,367 OaB therapy subjects with 
nonpharmacologically managed subjects.

Demographic and clinical characteristics of 
matched subjects are presented in table 1. In both 
cohorts, the median age was 52 years and 22% were 
male. hypertension and diabetes were the most 

common comorbidities, and approximately 25% 
of patients had a prior UTI. The ccI was similar 
between cohorts, averaging 0.75 for OaB therapy 
and 0.71 for nonpharmacologically managed.   

adherence rates over 12 months were obtained 
for the total sample of OaB therapy subjects (N 
= 43,576). Overall, patients receiving medication 
had low adherence. Only 14.4% of the aggregate 
OaB therapy cohort reached a PDc of 80% or 
higher, with an average PDc of 32.4%. adjusting 
for patient characteristics revealed that female 
and older subjects were more likely to adhere to 
pharmacotherapy over 12 months. Subjects with a 
history of hypertension, diabetes, or multiple scle-
rosis also were more adherent, whereas those with 
chronic obstructive pulmonary disease were less 
adherent over the study period.

Twelve-month postindex healthcare costs are 
presented in table 2. Following pharmacotherapy 
initiation, OaB therapy subjects had significantly 
higher mean (median) total costs compared with 
nonpharmacologically managed subjects ($9917 
[$4598] vs $9657 [$4299]; P <.001). as expected, 
this was due primarily to significantly higher aver-
age total pharmacy costs, which were 30% greater 
among OaB therapy subjects ($2796 [$1251] vs 
$2150 [$681]; P <.001). conversely, nonpharmaco-
logically managed subjects had higher OaB-related 
and non–OaB-related outpatient services and inpa-
tient hospitalization costs. Nonpharmacologically 
managed subjects averaged $277 for OaB-related 
outpatient services compared with $176 for OaB 
therapy subjects (P <.001), with 69% more OaB-
related physician office visits and more than double 
the number of OaB-related laboratory tests among 
nonpharmacologically managed subjects contribut-
ing to this difference; average non–OaB-related 
outpatient services costs for nonpharmacologically 
managed versus OaB therapy subjects were $4812 
and $4734 (P <.001), respectively.

Multivariate analysis of total 12-month costs 
revealed that OaB therapy subjects continued 
to incur higher total costs compared with non-
pharmacologically managed subjects (P <.001) 
after controlling for other subject character-
istics. Being female and in the youngest age 
group (18-34 years) predicted 2% and 6% lower 
costs, respectively (P <.05); conversely, older 
age, higher preindex total healthcare costs, and 
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multiple comorbidities predicted higher total costs 
(P <.05).

DISCUSSION

Our results confirm prior studies finding that 
medication discontinuation is very high among 
patients prescribed OaB pharmacotherapy on a 
national level. Other studies have explored persis-
tence at both the state level as well as in specific 
populations (ie, Medicaid) and have found similar 
results.11,14,15 This study reflects previous research 
findings that OaB syndrome is costly regardless of 
whether it is nonpharmacologically or pharmaco-
logically managed. as expected, we found pharma-
ceutical costs were higher among those managed 
with medication, whereas costs for inpatient and 
outpatient services were higher among nonpharma-
cologically managed patients. 

although this study considered only direct 
healthcare costs, indirect costs also are high in 
OaB and include decreased health-related quality 
of life (hrQOL), lost productivity, and increased 
psychological distress.8,26-29 although nonpharma-
cologic management may be less expensive in the 
short term, it may not reduce the long-term health-
care burden presented by OaB. advantages of 
nonpharmacologic management must be weighed 
against potential drawbacks, such as surgical failure, 
partial successes, and complications.30-33 

The current study has several limitations. We 
assumed nonpharmacologically managed subjects 
received some form of medical intervention, such 
as behavioral therapy, education, or other urinary 
pharmacotherapy. Because subject selection relied 
on NDc, hcPcS, and ICD-9-CM codes, miscod-
ing may have caused mistaken patient exclusion or 
miscategorization. Specifically, the choice of codes 

n Table 2. 12-Month Direct Medical Costs for OAB Therapy Versus Nonpharmacologically Managed Patients

 
OAB Therapy, $  

(N = 43,367)

Nonpharmacologically  
Managed, $  
(N = 43,367)

Mean (SD) Median Mean (SD) Median        P

Total Costs 9917 (23,659) 4598 9657 (21,566) 4299 <.001

Total pharmacy 2796 (6479) 1251 2150 (6856) 681 <.001

  OAB therapies 315 (421) 130             0 0 <.001

  Anti-infectives 9 (185) 0 7 (170) 0 .005

  Antidepressants 201 (525) 0 151 (451) 0 <.001

  All other pharmacy services 2271 (6277) 793 1992 (6781) 567 <.001

OAB-Related

Total outpatient 176 (1162) 0 277 (1287) 80 <.001

  Emergency department visits 1 (49) 0 9 (132) 0 <.001

  Physician office visits 42 (396) 0 70 (221) 42 <.001

  Laboratory diagnostic tests 5 (124) 0 19 (57) 4 <.001

  All other outpatient services 127 (1003) 0 179 (1229) 0 <.001

Total inpatient 47 (874) 0 93 (1409) 0 <.001

All Other

Total outpatient 4734 (9377) 2038 4812 (10,375) 2189 <.001

  Emergency department visits 240 (1072) 0 235 (1423) 0 .524

  Physician office visits 803 (1914) 417 892 (2237) 483 <.001

  Laboratory diagnostic tests 212 (652) 70 254 (551) 106 <.001

  All other outpatient services 3480 (8190) 1116 3431 (9132) 1173 .998

Total inpatient 2164 (17,500) 0 2325 (13,468) 0 <.001

 OAB indicates overactive bladder; SD, standard deviation.
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to identify OaB patients, including those for stress 
or mixed incontinence, may have resulted in the 
inappropriate inclusion of study patients; however, 
because there can be errors in coding, particu-
larly at the fourth and fifth digit levels, we chose 
to broaden our inclusion criteria. The eligibility 
requirement that subjects be continuously enrolled 
in their health plans may have biased sample selec-
tion, resulting in lower healthcare costs, as severely 
ill patients were more likely to be excluded due 
to death or healthcare coverage loss (because of 
inability to work). In addition, the database did 
not include uninsured patients, which may cause 
under- or overestimation of true OaB costs. We 
did not account for differences in disease duration 
among subjects or for OaB therapies used prior 
to the 6-month preindex period. Thus, our results 
may be biased by unknown factors, such as whether 
disease duration differed between cohorts, which 
could affect treatment regimens or complication 
rates, and the impact of pharmacotherapy use prior 
to the 6-month preindex period. controlling for 
patient characteristics in the multivariate analyses 
helped to account for some—but not necessarily 
all—of the intercohort differences associated with 
variations in OaB duration and severity. Finally, 
the database did not contain information on sys-
temic factors affecting care, such as plan limits on 
medication use, but these factors probably did not 
greatly influence our results because of the number 
and diversity of plans in the database.

CONCLUSION

a great deal of work remains to be done before 
we arrive at an optimal therapeutic regimen that will 
help reduce the economic burden of OaB syndrome. 
recent research is beginning to provide some con-
crete guidance about how to improve therapeutic 
adherence in OaB.34,35 Physicians should adjust 
dosages carefully and work with patients to develop 
realistic expectations of treatment and to provide 
education to avoid medication-defeating behaviors. 

There is a need to improve our understanding 
of all factors that influence medication adherence. 
Without this effort, lifestyle preferences, health 
plan parameters, and patient psychological factors 
will continue to prevent us from reaping the long-
term benefits of existing OaB pharmacothera-

pies.28,29,36 Databases such as the one used in this 
study contain a wealth of information but cannot 
account for many influences on pharmacothera-
peutic adherence and cost. Future research should 
link these data with other sources of information, 
such as patient hrQOL, medication preference 
surveys, and patients’ long-term clinical histories.
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n Appendix. ICD-9-CM Diagnosis Codes for Identifying Overactive Bladder

ICD-9-CM Code ICD-9-CM Code Description

596.5x (excluding  
596.53, 596.54)

Other functional disorders of bladder (excluding paralysis of bladder, neurogenic bladder NOS)

788.3x Urinary incontinence

788.41 Urinary frequency

788.43 Nocturia

ICD-9-CM indicates International Classification of Diseases, Ninth Revision, Clinical Modification; NOS, not otherwise specified.


