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ABSTRACT

BACKGROUND: Overactive bladder (OAB) and related conditions, such as
urge urinary incontinence (Ul), can interfere with work, leisure activities,
and healthy sleep patterns.

OBJECTIVES: To report (a) employee urinary antispasmodic (UA) medication
persistence and adherence; (b) the impact of salary and copay on adher-
ence; and (c) the impact of UA adherence on medical, pharmacy, sick leave
(SL), short- and long-term disability (STD, LTD), workers’ compensation
costs, work absence days, and turnover.

METHODS: This retrospective study used a 2001-2011 database of claims,
payroll, and demographic data from 27 large U.S. employers. Employees
aged 18-64 years taking UA medications with health plan enroliment from
6 months before the index UA medication prescription to 12 months after
were included. Persistence (days until first =30-day gap in UA medication
supply) and adherence (percentage of the annual post-index period with
available medication) were assessed using survival analysis and general-
ized linear regression models that controlled for demographics, job-related
factors, copay, and pre-index employee benefit utilization.

RESULTS: 2,960 employees met study criteria. Median days of persistence
by OAB subtype were 76, 82, 43, 66, and 60 for urge Ul, mixed Ul, nocturnal
Ul, other OAB, and no diagnosis, respectively (P<0.05 for urge and mixed
vs. no diagnosis). Increased copay and copay as a percentage of salary
were associated with lower adherence. Employees with =80% adherence
had lower medical, SL, and STD and higher overall drug costs than employ-
ees with <80% adherence.

CONCLUSIONS: This study suggests potential economic benefits to employ-
ers from increased UA adherence. Additionally, economic factors such as
ability to pay influence adherence to UA medications.
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What is already known about this subject

Overactive bladder (OAB) affects between 16.5% and 28.7% of
the U.S. adult population, with higher prevalence for women
(17%-30%) than for men (16%-17%). For both genders, preva-
lence increases with age.

Medications prescribed to address OAB aim to reduce the num-
ber of incontinence episodes by relaxing the smooth muscle in
the bladder and decreasing bladder contractions.

UA medical compliance is relatively poor due to high rates of
adverse effects such as dry mouth, constipation, blurred vision,
erythema, pruritus, fatigue, sweating, and urinary retention.
One-year persistence of UA medications is only 5%-35%.

What this study adds

We conducted a retrospective analysis of employer claims, salary,
and demographic data from the Human Capital Management
Services Research Reference Database. Urinary antispasmodic
(UA) persistence and adherence (proportion of days covered)
were assessed using survival analysis and generalized linear
regression models that controlled for demographics, salary,
copay, and pre-index employee benefit utilization.

Economic factors such as ability to pay influence adherence to UA
medications. Increased copay and copay as a percentage of salary
each were significantly associated with lower adherence.

This study also quantified the impact of employee UA adher-
ence on medical and prescription drug costs, work days missed,
and costs due to work absence (sick leave, short- and long-term
disability, and workers’ compensation) and employee turnover.
Employees with at least 80% adherence had significantly lower
medical, sick leave, and short-term disability costs and higher
overall drug costs than those with lower adherence.

veractive bladder (OAB) is characterized primarily by
urinary urgency, which may include urinary inconti-
nence, and may be associated with increased urinary
frequency and nocturia.! Studies based on survey responses
have shown the prevalence of OAB among U.S. adults to be
between 16.5% and 28.7%.%* In general, prevalence values for
women (17%-30%) are higher than those for men (16%-17%),>>
and prevalence increases in age among both genders**’
Published prevalence results for employed populations are
limited, but in an Internet survey among 40- to 65-year-old
employees, Sexton et al. (2009) found survey-based OAB prev-
alence to be 37.6% for women and 18.6% for men.®
In addition to its high prevalence, the impact of OAB symp-
toms on patients is also concerning. OAB has been shown to be
associated with impairments in a wide range of quality of life
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aspects, including work and leisure activities, mental health,
sexual function, and sleep.”*?

Urinary antispasmodic (UA) medications used to treat
OAB commonly include fesoterodine, tolterodine, oxybutynin,
solifenacin, darifenacin, trospium, and flavoxate.*?> These
medications are competitive antagonists of acetylcholine at
muscarinic cholinergic receptors that relax the smooth muscle
in the bladder and decrease bladder contractions. Imipramine*®
and hyoscyamine?” also have anticholinergic properties and
have been used to treat OAB symptoms.

UA medications moderately reduce the number of inconti-
nence episodes, urinations, and urgency episodes and improve
health-related quality of life.”® However, compared with pla-
cebo, UA medications are associated with higher rates of
adverse effects, including dry mouth, constipation, blurred
vision, erythema, pruritus, fatigue, sweating, and urinary
retention.*®

These adverse effects have contributed to generally poor
UA medication compliance.? Discontinuation rates within the
first 30 days of medication use have been high (43%-83%),%°**
with only 5%-35% persisting for 1 year.?#3-3¢ Several studies
have examined adherence, as measured by proportion of days
covered (PDC) or the similar metric, medication possession
ratio. Only 5%-30% of UA medication users were at least 80%
adherent over each study’s time frame (6-12 months post-
index).3l,32,37

Although medication cost and related factors involving insur-
ance coverage have been identified as reasons for discontinuing
UA medications,** we are not aware of any claims studies that
measured the impact of copay or salary (or income) on likeli-
hood of discontinuance, persistence, or adherence. In 1 study,
Sears et al. (2010) suggested that the higher compliance values
found in their study of patients with $0 copay level (compared
with other studies where patients paid copays) were an indi-
cation that cost may impact compliance.** In another study,
Harpe et al. (2007) found that prescription insurance coverage
was much more important in the decision to use drug therapy
to control OAB symptoms than any of the health-related qual-
ity of life components studied.”

Few studies have examined the impact of UA adherence on
health care costs. In a population of older adults with OAB,
Balkrishnan et al. 2006) found that increased UA medication
possession ratio was associated with lower annual health care
costs,” and a study by Ko et al. (2006) used results from the
literature to demonstrate that health care costs for OAB-induced
comorbidities were higher for UA medications that had higher
discontinuation rates.” Prior research has been published
showing higher rates of adherence being associated with lower
health care costs in some hypertension, diabetes, hypercholes-
terolemia, asthma, depression, and cardiovascular disease pop-
ulations.**>! No studies were found that examined the impact of
UA adherence on absences from work or turnover rates.
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In addition to quantifying UA medication persistence and
adherence in an employed population, the objectives of this
study that add to the prior literature included determining the
impact of salary and copay on adherence and measuring the
impact of UA adherence on medical, pharmacy, sick leave (SL),
short- and long-term disability (STD, LTD), workers’ compen-
sation costs, work absence days, and turnover. Our hypotheses
were that high copay, or high copay as percentage of salary, was
associated with lower medication adherence and that higher
adherence was associated with lower medical, sick leave, STD
and LTD, workers’ compensation costs, work absence days, and
turnover.

Methods

Database

This study used a retrospective 2001-2011 Human Capital
Management Services (HCMS) Research Reference Database
(RRDD) of claims, payroll, and demographic data from nearly
1,500,000 employees dispersed across the United States. The
RRDb represents various industries, including communica-
tions, transportation, finance, health care, and retail, and
contains employee-specific information on demographics, sal-
ary and payroll, company type, job type, employment status,
health plan, and work absence. HCMS collects these data from
third-party administrators, disability insurers, and employer
human resource and payroll systems in order to provide
data warehousing, analysis, and consultation services to the
employers. The employers are self-insured and encompass a
wide variety of health plans. The employees represented in the
RRDD are found in every state in the United States. The RRDb
has been used in many prior published studies.*>**

Study Population
To measure persistence, adherence, and the impact of copay
and salary on adherence, employees prescribed a UA medica-
tion during 2001-2011 were studied. UA medications included
fesoterodine, tolterodine, oxybutynin, solifenacin, darifenacin,
trospium, flavoxate, imipramine, and hyoscyamine. No specific
diagnosis was required, unless the patient’s index UA medica-
tion was flavoxate, imipramine, or hyoscyamine. Since these
3 medications are also used for conditions outside the scope
of this study, they required a urinary incontinence (UI) or
OAB diagnosis (primary, secondary, or tertiary International
Classification of Diseases, Ninth Revision, Clinical Modification
[ICD-9-CM] codes 596.51, 596.59, 788.30, 788.31, 788.33,
788.36, 78841, or 788.43) within 6 months prior to the ini-
tial drug prescription or within 30 days after the initial drug
prescription for the prescription to count as a UA medication.
To determine the impact of adherence on employee-related
outcomes, 2 cohorts from the overall group were defined:
adherent employees (those with >80% adherence) and nonad-
herent controls (employees with <80% adherence). The index
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date for each employee was the date of the first UA prescription
fill in the drug claims database.

Inclusion and Exclusion Criteria

All employees were required to have 6 months of employment
and health plan enrollment before and 12 months after the
index date. Employees were aged 18 to 64 years throughout the
18-month study period. Employees not meeting these require-
ments were excluded.

Descriptive Characteristics and Outcomes

The descriptive characteristics that were examined among
the employees prescribed UA medications included age, gen-
der, marital status, race, annual salary, tenure (years with
employer), exempt status (exempt employees are not eligible
for overtime pay), full-time/part-time status, industry, union/
nonunion status, health plan carrier, OAB-related diagnoses,
region (based on the first digit of the employee’s ZIP code),
average post-index UA medication copay (per 30-day supply),
post-index copay as a percentage of salary (the employee’s aver-
age copay for a 30-day supply of UA medication divided by
the employee’s monthly salary), Charlson Comorbidity Index>
(CCD), and pre-index cost and absence day values. CCI and pre-
index cost and absence day values were calculated during the 6
months prior to the index date.

UA medication persistence was measured as the time from
the index UA prescription to the beginning of a 30-day or more
gap in medication supply (during the year after the index date).
Persistence was calculated for each OAB subtype, including
urge UI (ICD-9-CM 788.31), mixed Ul (ICD-9-CM 788.33),
nocturnal Ul (ICD-9-CM 788.36), other OAB (ICD-9-CM
596.51, 596.59, 788.30, 78841, or 788.43), and those with
no UI/OAB diagnosis. In this study, UA medication adherence
(specifically PDC) was defined as the percentage of days during
the year after the index prescription date wherein the employee
had a supply of UA medication available. Persistence and adher-
ence were calculated from prescription claims information.

The annual employee-related cost and absence day outcomes
in the study were calculated over each employee’s 12-month
post-index enrollment period and compared between the
adherent and nonadherent cohorts. Cost values were adjusted
for inflation to June 2011 U.S. dollar values using medical
services, prescription drug, and all consumer goods Consumer
Price Indices.”®

Direct cost outcomes included medical and drug costs
(employer- and member-paid amounts for all medical and
prescription pharmacy claims). Four types of indirect cost and
absence outcomes were included: sick leave, STD and LTD,
and workers’ compensation. Sick leave costs and absence days
comprised actual payments made to employees and number
of days absent as detailed in payroll data. STD and LTD costs
and absence days included actual payments made to employ-
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ees and number of days absent during leaves as detailed in
disability insurance carrier data. Workers’ compensation costs
comprised actual medical and pharmacy payments for work-
related injury claims as well as payments made to employees
as salary replacement while absent due to a work-related injury.
Workers’ compensation absence days were defined as the num-
ber of days absent during a workers’ compensation leave and
were obtained from workers’ compensation claims data.

The employee turnover rate was measured as the percentage
of employees in each cohort (with available termination infor-
mation from human resource data) who left their employers
during the 12- to 18-month period after the index date.

Statistical Analysis

For persistence measures, time-to-event survival analyses
using Weibull distributions were used to model the expected
time until a 30-day gap in medication supply. The survival
models included and accounted for censored observations for
employees with medication persistence longer than 1 year. A
generalized linear model with a gamma distribution and a log
link function was used to measure the impact of copay and sal-
ary on adherence. This model controlled for daily copay, copay
squared, natural log (In) of annual salary, insurance carrier,
UI/OAB diagnosis, age, gender, marital status, race, exempt,
ZIP code region, industry, union status, CCI, In(prior medical
costs+1), and In(prior drug costs+ 1), where In is the natural
logarithm. A second generalized linear adherence model was
also run that controlled for “daily copay as a percentage of
daily salary” and for the square of “daily copay as a percent-
age of daily salary” in place of the copay, copay squared, and
In(annual salary) variables controlled for in the first adherence
model.

When comparing post-index cost, absence days, and turn-
over outcomes between the employees with >80% adherence
and those with <80% adherence, each outcome was modeled
separately as described above, and each absence analysis was
run on the subset of employees who were eligible for the given
absence benefit. For costs and absence days, two-part regres-
sion models were used to better account for the non-normal
distributions of the data. The first part utilized logistic regres-
sion to model the likelihood of having any costs or absence
days, and the second part used generalized linear models with
a gamma distribution and a log link function to model the
costs or absence days of those employees with nonzero costs or
days. Logistic regression was used to model turnover rates. The
regression models controlled for differences between cohorts in
age, gender, marital status, race, exempt status, insurance car-
rier, union status, full-time status, In(annual salary), ZIP code
region, industry, pre-index CCI, In(prior medical costs+ 1),
In(prior drug costs+ 1), and In(prior lost time cost or days val-
ues+ 1). Variables were eliminated from the regression models
only when necessary to obtain model convergence and fit.
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All P values are two-sided, and statistical significance was
reached when P<0.05. All statistical analyses were performed
using SAS version 9.2 (SAS Institute Inc., Cary, NC).

Results
Of 1495426 total employees, 8,833 had a UA medication
prescription in the data, and 3,075 had 6 months pre- and 12
months post-index employment and health plan enrollment
(Figure 1). Of these, 2,960 were aged 18 to 64 years throughout
the study period and were eligible for analysis, with 380 having
>80% adherence and 2,580 having <80% adherence.

Table 1 provides the descriptive characteristics of the overall
study population. The average age of the employees was 46.65
years, and 70.3% were female. The average annual salary was
$55,818, and on average, these employees had been with their
current employers for 10.84 years. Over half (55%) had no Ul/
OAB diagnosis in their medical claims data during the study
period, and nearly 40% had an “Other OAB” ICD-9-CM code.

The UA persistence models found that the median time until
a >30-day gap in medication supply was 64 days, with 70%
maintaining persistence beyond 1 month. Only 10% of employ-
ees were persistent for 9 months, and only 5% were persistent
for 1 year. Figure 2 shows the adjusted persistence curves and
median persistence times for the 5 diagnosis subgroups. After
controlling for other factors, employees with urge Ul and mixed
Ul had statistically significantly longer median persistence
times than the employees without a UI/OAB diagnosis.
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UA medication adherence as measured by PDC was not high
in this study population (Figure 3). Over 45% of employees had
less than 10% adherence, and less than 13% had >80% adher-
ence during the 12 months after the index date.

Figure 4 shows the relationship between copay and adher-
ence and the relationship between copay as a percentage
of salary and adherence, after adjusting for other variables.
Adherence was significantly lower for employees paying higher
UA medication copays, and adherence was also significantly
lower for employees paying a higher proportion of their salaries
toward UA medication copays. In the regression model measur-
ing the impact of copays, both the copay (P<0.001) and copay
squared (P<0.001) variables were significant. In the regression
model measuring the impact of copay as a percentage of salary,
both copay as a percentage of salary (P<0.001) and the square
of copay as a percentage of salary (P=0.007) were significant.
In both the copay and the copay as a percentage of salary
models, adherence was significantly higher among employees
with urge Ul (21.7%-22.4% higher), mixed Ul (20.5%-20.8%),
or other OAB diagnosis (11.2%-11.7%) than among employees
with no UI/OAB diagnosis (all P<0.05).

Other covariates that were significantly associated with
greater adherence included being older, being female, having
a specific OAB/UI diagnosis versus not having a diagnosis,
being white, having lower pre-index medical costs, and hav-
ing higher pre-index drug costs. Significant differences in
adherence were also found between some health plan groups,
regions, and industries. A strength of this study is that it con-
trolled for these and other factors in order to understand the
relationship between copay and adherence.

Table 2 provides the regression-adjusted cost, absence day,
and turnover rate comparisons between the <80% adherence
cohort and the >80% adherence cohort. Mean medical, sick
leave, and STD costs were statistically significantly lower, and
mean prescription drug costs were statistically significantly
higher in the >80% adherence cohort. LTD and workers’ com-
pensation costs, absence days, and turnover were statistically
similar between cohorts.

Discussion
This is the first study we are aware of to examine the relation-
ship between copay, salary, and adherence with UA medica-
tions and the first study to measure the association between UA
adherence and employee cost, absence, and turnover. In this
retrospective study of employees prescribed UA medications,
median persistence was 64 days, and average adherence was
approximately 30% during the year after the index prescrip-
tion. Regression-adjusted adherence was significantly higher
when either copay or copay as a percentage of the employee’s
salary was low. When controlling for potentially confounding
factors, regression-adjusted mean medical, sick leave, and STD
costs were significantly lower, and prescription drug costs were
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Descriptive Characteristics of the 2,960 Eligible Employees with UA Prescriptions

Adherence <80% Adherence >280%
(N=2,580) (N=380)
Variable Mean or N SD or % Mean or N SD or % P Value
Age 46.18 10.10 49.79 9.06 <0.001
Female 1,792 69.5% 290 76.3% 0.006
Married 1,040 40.3% 178 46.8% 0.016
Not married 595 23.1% 73 19.2% 0.094
Missing marital status 945 36.6% 129 33.9% 0.310
White 997 38.6% 190 50.0% <0.001
Black 172 6.7% 14 3.7% 0.025
Hispanic 298 11.6% 24 6.3% 0.002
Other race 49 1.9% 3 0.8% 0.124
Missing race 1,064 41.2% 149 39.2% 0453
Annual salary? $55,453 $37,758 $58,305 $36,572 0.169
Tenure (years with employer) 10.65 9.57 12.18 10.29 0.004
Exempt (salaried vs. hourly) 1,219 47.2% 184 48.4% 0.669
Full time 2,531 98.1% 367 96.6% 0.053
Retail industry 652 25.3% 81 21.3% 0.095
Health industry 372 14.4% 66 17.4% 0.131
Manufacturing industry 427 16.6% 63 16.6% 0.989
Transportation industry 284 11.0% 39 10.3% 0.664
Other 764 29.6% 118 31.1% 0.567
Union 113 4.4% 26 6.8% 0.034
Nonunion 1,684 65.3% 230 60.5% 0.071
Missing union status 783 30.3% 124 32.6% 0.368
Health plan group 1 602 23.3% 65 17.1% 0.007
Health plan group 2 286 11.1% 42 11.1% 0.985
Health plan group 3 1,692 65.6% 273 71.8% 0.016
Urge Ul 181 7.0% 38 10.0% 0.038
Mixed UL 99 3.8% 21 5.5% 0.119
Nocturnal Ul 6 0.2% 0 0.0% 0.347
Other OAB 1,007 39.0% 153 40.3% 0.646
No UI/OAB diagnosisP 1,429 55.4% 200 52.6% 0.313
ZIP code 1st digit=0 (New England) 127 4.9% 19 5.0% 0.948
ZIP code 1st digit=1 (Mid Atlantic) 135 5.2% 15 3.9% 0.286
ZIP code 1st digit=2 (Atlantic) 271 10.5% 31 8.2% 0.158
ZIP code 1st digit=3 (Southeast) 286 11.1% 47 12.4% 0.460
ZIP code 1st digit=4 (Great Lakes) 165 6.4% 34 8.9% 0.064
ZIP code 1st digit=5 (North) 85 3.3% 9 2.4% 0.336
ZIP code 1st digit=6 (Central) 172 6.7% 32 8.4% 0.208
ZIP code 1st digit=7 (South) 847 32.8% 120 31.6% 0.628
ZIP code 1st digit=8 (Mountain West) 164 6.4% 24 6.3% 0.976
ZIP code 1st digit=9 (Pacific) 328 12.7% 49 12.9% 0.921
Pre-index Charlson Comorbidity Index 0.395 0.978 0.461 1.030 0.223
UA prescription copay (average per 30-day supply) $20.15 $31.18 $14.68 $12.48 <0.001
UA copay as a percentage of salary? 0.41% 0.78% 0.33% 0.36% <0.001

aA total of 11 employees with adherence <80% and 3 employees with adherence =80% had missing salary information.
bThe percentages for Urge U, Mixed UI, Nocturnal Ul, Other OAB, and No UI/OAB sum to more than 100% because some employees were in multiple categories.
N=number of employees; OAB = overactive bladder; SD =standard deviation; UA =urinary antispasmodics; Ul =urinary incontinence.

higher for employees with >80% adherence compared with
employees with <80% adherence.

The population of employees taking UA medications in this
study was similar in several ways to populations of patients
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Gender distributions and
percentage of patients with different types of UI/OAB were

from other nationwide studies.

similar to those reported in Nitz et al. (2005).°” Pelletier et
al. (2009) also found a similar gender distribution among
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pharmacological therapy recipients.’” Like the other studies,
the current study included a mix of patients from various
regions around the United States. The average patient ages
in the 2 prior studies were 5-9 years older than in the cur-
rent study, mainly because those studies were not limited to
employees. Thus, the population in the current study is similar
to other UA therapy populations in the literature, but focused
on employees.

The low persistence with UA medications found in this
study (only 5% continued to take a UA medication for at least
a year) is somewhat lower than the anticholinergic class-level
persistence (23% at 1 year) found by Gopal et al. (2008).>
However, that study defined the end of persistence as a 90-day
gap in supply, rather than the 30-day gap used in this study.
Several other studies also reported low persistence (5%-35% at
1 year),”'**? although each examined persistence with a spe-
cific UA medication, rather than persistence with any medica-
tion in the class.

Similarly, the current study found that only 13% of indi-
viduals were at least 80% adherent over the year after the index
prescription. This is similar to the 14% found by Pelletier et
al.*” and lower than the 30% found by D’Souza et al. (2008).*!
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A study by Yu et al. (2005) found only 5% of Medicaid patients
were >80% adherent during a 6-month follow-up period.** Our
study used an 80% cut point for defining the cohorts for 2 rea-
sons. First, the 80% cut point allows comparisons to be made
with these earlier adherence studies. Second, this high cut point
creates an adherent cohort with few skipped doses. UA medica-
tions have a short duration of action, so skipped doses quickly
lead patients to experience symptoms of UI/OAB.

Although no prior claims studies were found that measured
the impact of copay or salary (or income) on adherence, per-
sistence, or the likelihood of discontinuance, medication cost
and related factors involving insurance coverage have been
identified as reasons for discontinuing UA medications. In a
survey of 1,447 U.S. adults who had discontinued UA therapy,
the top reasons for discontinuation were poor efficacy (41%),
side effects (22%), cost of medication (19%), and lack of insur-
ance coverage for medications (12%).°® Another survey of 1,322
U.S. adults who discontinued found the top 4 reasons to be
“didn’t work as expected” (46%), “switched to a new medica-
tion” (25%), “learned to get by without medication” (23%),
and “I had side effects” (21%).* “Cost/amount of copay” (17%)
was the sixth most common reason, and “change of insurance
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Histogram of Annual UA Medication Proportion of Days Covered (N=2,960)
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Proportion of Days Covered Versus Monthly Copay and Copay as a Percentage of Salary (N=2,960)
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status” (7%) was the eleventh most common reason.** Our Few studies have investigated the relationship between UA

study found that higher copay and the proportion of salary an  adherence and cost or other outcomes. Balkrishnan et al. found
employee pays toward copays are significantly associated with  that in older adults with OAB, each 10% increase in antimus-

higher adherence. carinic medication possession ratio was associated with a 5.6%
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Comparison of Outcomes for Employees with >80% Versus <80% Adherence

Adherence <80% Adherence >80%
Adjusted | Adjusted Adjusted | Adjusted
Number of | Mean, $, | Standard Number of | Mean, $, | Standard Mean P

Outcomes Employees |or Rate (%)| Error Median | Employees |or Rate (%)| Error Median | Difference | Value
Medical cost 2,580 $7,799 $181 $3,402 380 $5,561 $337 $2,593 $2,238 | <0.001
Prescription drug cost 2,580 $1,897 $32 $1,282 380 $3.425 $152 $3,315 -$1,528 <0.001
Sick leave cost 813 $812 $32 $265 110 $640 $74 $31 $172 0.033
Short-term disability cost 1,711 $610 $40 $0 244 $387 $78 $0 $223 0.012
Long-term disability cost 1,890 $248 $58 $0 264 $1,135 $577 $0 -$887 0.126
Workers’ compensation cost 2443 $174 $19 $0 352 $293 $88 $0 -$119 0.187
Sick leave days 813 4.98 0.19 1.22 110 4.65 0.51 0.14 0.33 0.541
Short-term disability days 1,711 4.33 0.28 0.00 244 3.61 0.71 0.00 0.71 0.352
Long-term disability days 1,890 3.53 0.83 0.00 264 4.46 2.68 0.00 -0.94 0.738
Workers’ compensation days 2443 0.24 0.08 0.00 352 0.33 0.22 0.00 -0.09 0.693
Turnover rate 2,294 4.8% 0.4% 0.0% 334 5.4% 1.2% 0.0% -0.60%| 0.621
(12-18 months after index)

decrease in total annual health care costs (P<0.001).* Ko et
al. compared the cost-effectiveness of 8 anticholinergic drugs
using data from the literature and found that cost estimates for
OAB-induced comorbidities were higher when anticholinergic
discontinuation rates were higher® No other studies of the
impact of adherence were found. Thus, the significant differ-
ences between nonadherent and adherent cohorts in medical
($2,238), sick leave ($172), and STD ($223) costs found in the
current study are important additions to the literature (Table 2).

The higher overall drug costs found in the adherent
cohort are likely accounted for mainly by the additional UA
medications purchased by the employee (copay plus employer-
paid portion) when compared with the nonadherent cohort.
However, further study is warranted to determine if costs of
non-UA medications were higher as well. The lower all-cause
medical, sick leave, and STD costs in the adherent cohort com-
pared with the nonadherent cohort are apparently not due to
readily measurable differences other than adherence. Factors
that often impact medical costs include age, gender, comorbid
conditions, and prior costs. These and many other factors were
controlled for in this study, and still employees who were more
adherent had lower medical costs. These factors along with
job-related variables were also controlled for in the sick leave
and STD models.

Limitations

This study has several limitations. First, the study design was
retrospective in nature, not randomized, and there may be
factors associated with persistence, adherence, cost, or other
outcomes that were not measurable or controlled for. Future
randomized controlled trials comparing adherent and non-
adherent employees before and after starting UA medication
therapy would be desirable in order to measure causal effects of
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adherence on these outcomes. Second, prescription drug insur-
ance claims data were used to identify UA users and to measure
medication adherence in the study population rather than more
direct measures of use. Mail order prescriptions were included
in this study, but the study did not assess the impact of mail
order mandates in benefit designs. There may be several less
common medications used to treat OAB that were not included
in the list of UA medications in this study. Also, although sur-
rogates for overall health were controlled for in the regression
models (e.g., prior costs, absences, and comorbidity index val-
ues), it was not possible to measure or control for the effects of
the severity of the employee’s urinary condition.

Third, salary information was only available for the
employee. Total family income and salary of family mem-
bers were not available and may impact the patient’s ability
to purchase UA medications. Also, the study treats the UA
medications as a class rather than comparing the persistence,
adherence, or outcomes associated with specific UA medica-
tions (oxybutynin vs. tolterodine, for example). This study did
not examine whether adherence was more impactful among
women versus among men. This is a topic for future study.
Another topic of future study would be to examine adherence
cut points other than 80% when defining cohorts, perhaps
employees with 1 prescription fill versus more than 1. Finally,
future studies with a greater number of employees in the cost,
absence, and turnover comparisons would be beneficial in cor-
roborating these results.

Conclusions
This study found varying levels of persistence and adherence
for different OAB symptoms, but as in other studies, overall
persistence and adherence were low. Economic factors such
as ability to pay influence adherence to UA medications, and
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employees with lower copays and employees paying a lower
percentage of their salaries toward UA medications were more
adherent. Higher adherence was also associated with lower
regression-adjusted mean medical, sick leave, and STD costs.
Thus, the study gives evidence of potential economic benefits
to employers from increased UA adherence.
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