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ABSTRACT

Introduction: This study sought to compare
healthcare resource utilization (HCRU), costs,
and workplace productivity among patients
with depression, with and without overactive
bladder (OAB).

Methods: This  retrospective, case—control
cohort analysis compares HCRU, costs, and
workplace productivity among propensity score
matched patients with depression and OAB
(case cohort) and patients with depression
without OAB (control cohort). Patients were
aged 18 years or older, insured/on Medicare,
and had diagnosed depression and an antide-
pressant medication claim pre index. First OAB-
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related event was index for cases; controls were
assigned a proxy (study period 12 months).
Comparisons of HCRU and costs and regression
models assessed the relationship between OAB
and costs. For the workplace productivity subset
analyses cases and controls were balanced on
baseline covariates for the short-term disability
analyses but as they were unbalanced for the
absentee analyses, multivariate regression anal-
yses were used for this subset.

Results: The study criteria were met by 39,085
cases and 308,736 controls, from which, 37,997
patients were successfully matched 1:1 (mean
age 55 years; 81% female). Most depression-re-
lated HCRU measures were similar across
cohorts; however, outpatient visits, ER visits,
and number of unique depression medications
were significantly higher (all p < 0.05) among
cases. Cases also had 13% higher total depres-
sion-related costs (p < 0.0001). Total mean (s-
tandard deviation [SD]) depression-related costs
were $1796 ($4235) for cases versus $1597
($3863) for controls (p < 0.0001). For workplace
productivity (absentee data: cases [n = 686],
controls [n = 642]; short-term disability data:
cases [n = 4395], controls [n = 4433]) absentee
outcomes were similar across cohorts. However,
a higher percentage of cases used short-term
disability benefits compared to controls (21.3%
versus 16.9%; p <0.0001) and cases experi-
enced more case days (11.0 versus 8.6 mean
days) and received higher mean payments than
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controls ($1226 versus $1033; p < 0.0001) in
this subset.

Conclusions: OAB was associated with 13%
higher depression-related costs and 4.4% more
cases used short-term disability benefits.

Keywords: Depression; Costs; Healthcare
resource utilization; Major depressive disorder;
OAB; Overactive bladder; Urology

Key Summary Points

Why carry out this study?

Major depressive disorder is a serious,
recurrent disorder affecting millions of
Americans. Studies have linked depression
and overactive bladder, another highly
prevalent condition, but little is known
about the specific impact of these
conditions co-occurring.

This study sought to compare the
healthcare costs, healthcare resource
utilization (HCRU), and workplace
productivity among patients with
depression and co-occurring overactive
bladder (OAB) and those with depression
alone.

What was learned from the s.tudy?

This study found that OAB was associated
with 13% higher depression-related costs
and 4.4% more cases used short-term
disability benefits.

Comorbidity of OAB on patients with
depression impacted direct HCRU and
healthcare costs and had some impact on
indirect costs measured by short-term
disability claims utilized in the workplace.

The observed impact of OAB on patients
with depression indicates a challenge for
the medical community in the
management of comorbid patients across
the healthcare system.

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. You can
access the digital features on the article’s asso-
ciated Figshare page. To view digital features for
this article go to https://doi.org/10.6084/m9.
figshare.12853835.

INTRODUCTION

Major depressive disorder (MDD) is a serious,
recurrent disorder affecting 17.3 million adults
in the USA in 2017 [1]. The condition is linked
to diminished role functioning and quality of
life, medical morbidity and mortality, and is
characterized by depressed mood, diminished
interests, impaired cognition, and vegetative
symptoms [2, 3]. It occurs most often in young
adults 25-34 years of age and more frequently
in women than men [4]. The economic burden
of the condition is considerable; Greenberg
et al. estimated the burden of MDD in the USA
to be $210.5 billion in 2010 [5]. A substantial
part of that figure is the result of comorbid
conditions; findings from the same study indi-
cated that 62% of the burden of MDD could be
attributed to comorbidity [5].

Overactive bladder syndrome (OAB) is
defined as urinary urgency, generally with fre-
quency and nocturia with or without urgency
urinary incontinence [6]. It is a condition that
increases with age; prevalence estimates for the
general population are 16.5% but rise to over
30% in those aged 65 years or older [7]. In
addition, OAB has been found to affect twice as
many women as men [8]. It has been previously
shown that OAB is a cost multiplier when
comorbid with conditions like dementia [9] and
osteoporosis [10]. Several biological and epi-
demiological studies have shown an association
between depression and urinary incontinence, a
symptom of OAB [11, 12]. Studies of health-re-
lated quality of life (HRQoL) in OAB have
reported participants expressing feelings of iso-
lation, hopelessness, and depression resulting
from anxiety over the symptoms of their con-
dition, as well as feelings of depression resulting
from exhaustion and fatigue as a result of sleep
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interrupted by nocturia [13, 14]. OAB affects
more than 37 million adults in the USA [7, 15]
and poses a substantial burden to the healthcare
system, with a projected cost of $82.6 billion in
2020 [15]. The syndrome is an often overlooked
comorbid condition among patients with
depression, and patients with both depression
and OAB may experience a compounding of the
high cost of care associated with each separate
condition [11].

An association between urinary inconti-
nence and depression, especially among
women, has been denoted in several studies,
and outcomes related to OAB and depression
have been explored independently within the
literature [16]. Little is known, however, about
the specific impact of co-occurring OAB among
patients with depression. Given the prevalence
of both conditions and the potential for poor
outcomes for patients resulting from their
comorbidity, a better understanding of how
these conditions interact is needed. How costs
and workplace productivity are affected by the
conditions co-occurring can address part of that
knowledge gap. This study characterizes the
healthcare costs, healthcare resource utiliza-
tion (HCRU), and workplace productivity
among two cohorts of patients with depression,
those with and those without OAB.

METHODS

Data Source

This study was conducted using data from the
IBM MarketScan Commercial Claims and
Encounters Database, the IBM MarketScan
Medicare and Supplemental and Coordination
of Benefits Database, and the MarketScan
Health and Productivity Management Database.
The Commercial database contains longitudinal
medical and drug information, including paid
amounts, for several million individuals (in-
cluding spouses and dependents) across multi-
ple employer-sponsored  private  health
insurance plans. The Medicare supplemental
database contains claims data for retirees with
Medicare supplemental insurance through
employers and includes approximately

3 million individuals annually. The MarketScan
Health and Productivity database includes data
on workplace absence, short-term disability,
and worker’s compensation for a subset of
enrollees in the Commercial database. Mar-
ketScan databases are Health Insurance Porta-
bility and Accountability Act (HIPAA)
compliant. This study was conducted using
anonymized patient data from MarketScan and
as such review board approval and patient
consent were not necessary.

Study Design/Search Strategy

This was a retrospective cohort analysis of
HCRU, costs, and workplace productivity com-
paring a cohort of individuals with depression
and OAB (the case cohort) to a propensity score
matched cohort with depression but no OAB
(the control cohort). Cohorts were constructed
from a prevalent population of patients with
depression (identified on the basis of medical
and prescription claims for depression,
Appendix 1 in the electronic supplementary
material, ESM). The first diagnosis of OAB (or
date of first prescription for an OAB medication)
served as index for the case cohort (“OAB index
date”). For patients with depression and with-
out OAB, a proxy index date was constructed
using the Harvey et al. [17] method selected
randomly from within an Aprill, 2012 to
December 31, 2015 identification period. The
6-month period prior to the index date was the
pre-index (baseline) period and the 12-month
period following the index date was the post-
index period. The full study period was Octo-
ber 1, 2011 to December 31, 2016.

Individuals in both cohorts were required to
be at least 18 years of age with continuous
insurance enrollment (in the pre-index through
the post-index periods) and have a diagnosis of
depression during an October1, 2011 to
December 31, 2015 identification period.
Depression was identified on the basis of the
presence of a depression diagnosis code on one
inpatient claim or two outpatient claims AND
one or more prescription claims for an antide-
pressant medication with first depression iden-
tification date (diagnosis or treatment)
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occurring prior to the index date. For the case
cohort, an antidepressant medication prescrip-
tion claim had to occur within 1 month prior or
1 month following the OAB index date; for the
control cohort, within 1 month prior or
1 month following the proxy index date.
Patients with OAB were identified using criteria
similar to those of previously published studies
of patients with OAB [9, 10]. Included were
patients with the presence of at least one inpa-
tient or two outpatient claims for an OAB
diagnosis (International Classification of Dis-
eases [ICD]-9 or ICD-10; Appendix 1 in ESM) or
a prescription claim for a medication indicated
almost exclusively to treat OAB (darifenacin,
fesoterodine, oxybutynin, solifenacin, tolter-
odine, trospium, mirabegron; patients who may
have been treated for other indications of these
medications (i.e., neurogenic bladder) were
excluded). A complete list of the ICD-9 and
ICD-10 diagnosis codes and prescription drug
codes associated with depression and OAB,
respectively, is provided in Appendix 1 in ESM.

Patients were excluded if they had a diag-
nosis or procedure code indicative of preg-
nancy, malignant neoplasms (cancer), renal
impairment, hepatic insufficiency, or organ
transplantation during the pre- or post-index
observation period or a diagnosis of neurogenic
bladder, or physical trauma during pre-index. A
diagnosis for bipolar depression, or psychosis,
schizophrenia, other psychosis-related disor-
ders, paranoid states, other mood disorders,
drug-induced depression, Alzheimer’s disease,
Parkinson’s disease, or dementia during the pre-
or post-index observation period was also cause
for exclusion, as was a long-term care or hospice
stay in the pre-index period.

Measures

Depression-related HCRU measures included
inpatient admissions (acute and non-acute),
total bed days per patient, outpatient visits
(excluding physician office and emergency
room [ER] visits), physician office visits, and ER
visits. Claims were considered depression-re-
lated if there was a primary diagnosis for MDD
in the medical claim (Appendix1 in ESM).

Depression-related pharmacy utilization was
defined as the total number of unique medica-
tions indicated for treatment of depression
(Appendix 1 in ESM). Healthcare costs were
captured as per patient costs over the 12-month
post-index period and reported costs include
depression-related total costs, total medical
costs, and total pharmacy costs. Total depres-
sion-related medical costs included costs incur-
red during inpatient admissions (acute and
non-acute), outpatient (excluding physician
office and ER visits) physician, and ER visits.
Depression-related pharmacy costs were calcu-
lated using outpatient pharmacy claims. For
workplace productivity, absentee measures pre-
sented were total time absent from work as well
as the proportion with each absence type (sick,
leave, disability, recreational). For short-term
disability, measures presented were total case
days and total payments among all patients and
for those using short-term disability.

Covariates and Other Measures

Demographic and enrollment characteristics of
the patient population, including age, sex,
geographic region, and health plan, were
described during the pre-index period. Clinical
characteristics described during this period
included the Charlson Comorbidity Index,
based on the Quan enhanced ICD-9 and ICD-10
set [18] and the number of Elixhauser comor-
bidities [18]. Baseline depression treatment
characteristics described included types of
treatments (selective serotonin reuptake inhi-
bitor [SSRI], serotonin-norepinephrine reuptake
Inhibitor [SNRI], atypical antidepressant, atypi-
cal antipsychotic, lithium, other antidepres-
sants), cumulative days’ supply of any
antidepressant drug, and total number of
unique treatments for depression observed per
patient. The full list of propensity score
matching variables is indicated in Table 1.

Statistical Analysis

For HCRU analysis, propensity score matching
was used to balance the case and control
cohorts on a range of important baseline
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characteristics without the level of attrition that
may result from an exact matching process on a
large set of variables. Patients with depression
and OAB (cases) and patients with depression
without OAB (controls) were propensity score
matched in a 1:1 ratio. Prior to matching,
imbalance existed (standardized  differ-
ence > 0.1) between cohorts in 29 wvariables.
The optimal propensity score model was selec-
ted on the basis of the model with the most
balance observed between cohorts. Standard-
ized differences were reported for all baseline
covariates included in the propensity score
model, both before and after matching.

Independent variables in the final selected
propensity score model included patients’ age,
sex, baseline clinical characteristics, health
resource utilization, and other baseline charac-
teristics that were important confounders with
outcomes (see Table1 for propensity score
model variables). The analyses included com-
parisons of depression-related HCRU measures,
costs, and productivity measures between the
two cohorts. For the matched analyses, statisti-
cal tests accounted for matching and included
Wilcoxon signed rank test for non-normally
distributed continuous variables, paired f test
for normally distributed continuous variables,
and McNemar chi-square for categorical vari-
ables, unless otherwise noted.

Regression models (generalized linear mod-
els with gamma distribution accounting for
matched pairs) were used to elicit the multi-
plicative impact of OAB status on total depres-
sion-related healthcare costs. These costs were
assessed on the basis of the statistical signifi-
cance of the ratio of costs for patients with OAB
versus patients without OAB.

Within the subset with workplace absen-
teeism data, multivariate regression was con-
ducted to address covariate imbalances between
cohorts while for the short-term disability
analysis no further covariate adjustment was
conducted since cases and controls were
observed to be balanced on baseline covariates.
Negative binomial models were used to model
number of absentee hours and logistic regres-
sion models were used to model binary out-
comes (absent from work (yes/no); absence
type: sick (yes/no), leave (yes/no), disability

(yes/no), recreational (yes/no); short-term dis-
ability utilized (yes/no)). All data analyses for
this study were conducted using SAS version 9.4
(SAS Institute, Cary, NC). The a priori alpha
level for all inferential analyses was 0.05 and all
statistical tests were two-tailed. Data were eval-
uated for violations of assumptions underlying
the associated statistical tests as appropriate.

RESULTS

Baseline Characteristics

After application of the inclusion and exclusion
criteria, 39,085 patients with depression and
OAB (cases) and 308,736 patients with depres-
sion but without OAB (controls) were identified.
After propensity score matching, each cohort
comprised 37,997 patients (Fig.1) and the
standardized differences indicated no imbal-
ance in observed baseline characteristics
between the cohorts (all standardized differ-
ences < 0.1). Pre- and post-match baseline
characteristics are presented in Table 1. The
mean (SD) age of the case cohort was 54.7 (14.6)
years and 81.2% were female; the mean (SD) age
of the control cohort was 55.0 (14.3) years and
82.3% of the cohort were female. The most
common comorbidities were uncomplicated
hypertension (case cohort: 15.4%; control
cohort: 14.7%; p = 0.0061) and uncomplicated
diabetes (case cohort: 8.1%; control cohort:
8.0%; p = 0.3197). Further details of pre- and
post-match baseline characteristics are detailed
in Table 1.

Depression-Related Healthcare Resource
Utilization and Costs

During the 12-month post-index period,
depression-related HCRU suggested a pattern of
higher utilization for the case cohort in all cat-
egories in comparison to the control cohort and
the differences, although slight (potentially due
to the conservative definition used to identify
depression-related events based on the primary
diagnosis), were statistically significant for
mean number of outpatient visits (excluding
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MarketScan Commercial and Medicare databases
(50 million+ records annually)

CASE COHORT

-

Patients with Depression AND at least 1 inpatient /
2 outpatient /1 prescription claim for OAB
N=251,798

Inclusion criteria:

* Age 218 years at index;

* Atleast 1 inpatient claim OR 2 outpatient
claims AND at least 1 Rx claim for a
depression prescription;

* Atleast 1 inpatient /2 outpatient / 1
prescription claim for OAB;

* 26 months pre- and 2 12 months post-
index continuous enrollment.

Included patients with depression and OAB
(N=151,069)

CONTROL COHORT

Patients with Depression AND no OAB claims
N=2,257,381

Inclusion criteria:

* Age 218 years at index;

* Atleast 1 inpatient claim OR 2 outpatient claims
AND at least 1 Rx claim for a depression
prescription;

* No evidence of an OAB Dx or OAB prescription
medication claim in study period and proxy
index date between 4/01/2012 and 12/31/2015;

* 26 months pre- and 2 12 months post- index
continuous enrollment.

Included patients with depression and OAB
(N=752,047)

Exclusion criteria:

dementia;
* Long-term care or hospice stay;

Diagnosis or procedure code indicative of trauma, pregnancy, cancer,
renal impairment, hepatic insufficiency, neurogenic bladder, organ
transplantation, bipolar depression, psychosis, schizophrenia, other
psychosis related disorders, paranoid states, other mood disorders, drug
induced depression, Alzheimer’s disease, Parkinson’s disease or

* Lack of mental health and substance abuse coverage

[ Final cohort sample size (N=39,085) ]

[ After propensity score matching (N=37,997) ]

[ Final cohort sample size (N=308,736) ]

[ After propensity score matching (N=37,997) ]

Fig. 1 Flow diagram describing the assembly of the study cohorts using the IBM MarketScan database

physician office and ER visits) per patient
(p =0.0101), the mean number of emergency
room visits per patient (p = 0.002), and number
of unique depression medications (< 0.0001;
Table 2). Total mean depression-related costs for
cases were 1.13 times the costs among controls
(p <0.0001) during the post-index period.
Cases experienced higher depression-related
costs in total healthcare costs and total medical
and pharmacy costs, respectively, though dif-
ferences were not significant in all subcategories
(Table 2). For the case cohort total mean (SD)
costs per patient were $1795.93 ($4235.02),
while for controls they were $1596.85
($3863.42; p <0.0001); for medians, see
Table 2. Pharmacy costs made up the majority
of depression-related healthcare expenditure
with mean (SD) costs per patient at $1315.14
[$2667.75] for the case cohort and $1135.45
($2368.13; p < 0.0001) per patient for controls.

Means and medians were substantially different
across all categories.

Workplace Productivity: Benefit Eligibility
for Workplace Absences Sub-Cohort

The workplace productivity cohorts were a
subset of the enrollees in the Commercial
database. Baseline characteristics were assessed
among the subset of cases and controls with
data provided by employers on employee
workplace absences. Cases (n = 686) and con-
trols (n = 642) with available data on workplace
absences were imbalanced (standardized differ-
ences > 0.1) on baseline age, geographic region,
some Elixhauser conditions, acute inpatient
utilization, and total number of unique medi-
cations; these covariates were included in the
multivariable regression analysis. The cases and
controls in this subset did not differ on any of
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Table 2 Matched analysis of depression-related healthcare resource use and costs, 12-month post-index period

Variable Case Control p value
Depression and OAB Depression without
OAB
N = 37,997 N = 37,997

Depression-related resource utilization measures

Inpatient utilization, acute (binary), 7 (%) 426 (1.1%) 400 (1.1%) 0.3645
Inpatient admissions (acute), mean (SD) 0.014 (0.167) 0.013 (0.143) 0.4013
Total bed days per patient*, mean (SD) 0.091 (1.478) 0.083 (1.266) 0.4328
Inpatient utilization, non-acute (binary), 7 (%) 23 (0.1%) 23 (0.1%) NS
Inpatient admissions (non-acute), mean (SD) 0.001 (0.030) 0.001 (0.030) 0.9042
Total bed days per patient*, mean (SD) 0.004 (0.210) 0.003 (0.139) 0.4043
Outpatient visits (excluding physician office and ER  1.520 (5.706) 1.416 (5.510) 0.0101
visits), mean (SD)
Physician office visits, mean (SD) 0.951 (2.433) 0.959 (2.894) 0.6993
Emergency room (ER) visits, binary, 7 (%) 329 (0.9%) 255 (0.7%) 0.002
Emergency room (ER) visits, mean (SD) 0.009 (0.112) 0.007 (0.094) 0.0063
Total number of unique depression medications, 1.862 (1.162) 1.748 (1.088) <0.0001
mean (SD)
Depression-related costs
Total, mean (SD) $1795.93 ($435.02) $1596.85 ($386342)  <0.0001
Median (IQR) $45124  ($114.67, $390.36  ($101.93,
$1866.50) $1583.24)
Medical, mean (SD) $480.80  ($3100.58) $461.40  ($2847.53) <0.0001
Median (IQR) $0.00  ($0.00, $0.00  ($0.00,
$186.10) $175.70)

Inpatient hospital admissions (acute), mean (SD) $118.35  ($2094.24) $109.14  ($1664.19) 0.5
Median (IQR) $0.00 ($0.00, $0.00)  $0.00 ($0.00, $0.00)
Inpatient hospital admissions (non-acute), mean $4.90 ($285.32) $4.78 ($230.67) NS
(SD)

Median (IQR) $0.00  ($0.00, $0.00) $0.00  ($0.00, $0.00)

Outpatient visits (excluding physician office and ER  $219.70  ($1513.99) $205.69 ($1781.43) <0.0001
visits), mean (SD)

Median (IQR) $0.00 ($0.00, $0.00)  $0.00 ($0.00, $0.00)
Physician office visits, mean (SD) $129.66  ($760.32) $133.69  ($707.26) < 0.0001
Median (IQR) $0.00  ($0.00, $0.00  ($0.00,
$89.43) $83.64)
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Table 2 continued
Variable CaseDepression and ControlDepression p value
OAB without OAB
N = 37,997 N = 37,997
Emergency room (ER) visits, mean (SD) $8.19 ($144.06) $8.09 ($172.47) 0.0625
Median (IQR) $0.00 ($0.00, $0.00)  $0.00 ($0.00, $0.00)
Pharmacy, mean (SD) $1315.14 ($2667.75) $1135.45 ($2368.13) <0.0001
Median (IQR) $283.34  ($76.63, $244.38  ($67.94,
$1338.40) $1063.64)

Mean healthcare resource utilization measures are captured as mean per patient utilization over the 12-month post-index

period

p values are calculated using McNemar chi-squared for binary and # test/Wilcoxon tests for continuous measures (statistical

significance is denoted by bold text)

Bed days = sum of length of stay of all hospitalizations during 12-month post-index period *among all patients
Costs measures are captured as per patient costs over the 12-month post-index period

Costs adjusted to 2016 US dollars (using the medical care component of the Consumer Price Index)

IQR interquartile range (25th percentile, 75th percentile), NS not specified

the workplace absentee outcomes. For cases and
controls, time absent from work did not differ
significantly either among all patients (unad-
justed, p =0.6051; adjusted, p=0.5907) or
among those with absences (unadjusted,
p = 0.2456; adjusted, p = 0.1159). Neither were
there significant differences in type of absence
from work between cases and controls
(p > 0.05) in unadjusted and adjusted analyses
(see Table 3 for full results and p values).

Workplace Productivity: Benefit Eligibility
for Short-Term Disability Sub-Cohort

Baseline characteristics were assessed among
cases and controls for those with data provided
for benefit eligibility for short-term disability.
Cases (n = 4395) and controls (n = 4433) with
available data on short-term disability benefit
utilization were balanced (standardized differ-
ences < 0.1) on all assessed baseline covariates
and thus no further covariate adjustment was
conducted. Among individuals with eligibility
for workplace short-term disability benefit, sig-
nificantly more cases than controls used this
benefit during the post-index period (21.1% of
cases versus 16.7% of controls; p < 0.0001).

Among all eligible patients, cases experienced
more case days (days away from work due to
short-term disability; 11.0 versus 8.6 mean days)
and received higher payments for short-term
disability than controls ($1226 versus $1033
mean total payments; p < 0.0001). However,
among cases and controls who utilized their
short-term disability benefits neither case days
nor total payments for short-term disability
differed statistically (p > 0.05) (Table 4).

DISCUSSION

This study evaluated the HCRU, healthcare
costs, and workplace productivity of patients
with depression and OAB with a matched set of
patients with depression and without OAB.
Depression-related healthcare costs were higher
among cases than controls in the 12-month
post-index period with cases experiencing 1.13
times the total depression-related healthcare
costs of controls. In the specific resource use
categories, depression-related HCRU tended to
be higher for cases than controls; however,
statistical significance in HCRU was observed
with regard to outpatient services, emergency
room services, and number of unique
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depression medications. Cases used more out-
patient and emergency room services and
received more unique depression medications
than controls. The analysis of workplace pro-
ductivity found that time absent from work or
type of absence from work did not differ statis-
tically between cases and controls with avail-
able data on workplace absenteeism. Among all
cases and controls eligible for short-term dis-
ability benefits, there was an observed differ-
ence in the percentage of cases (21.1%) and
controls (16. 7%) with a claim for short-term
disability, as well as days away from work and
total payments for short-term disability during
the post-index period.

The present study found that comorbid OAB
increases costs in patients with depression.
While the effects of comorbid OAB on HCRU,
costs, and work productivity in this specific
population have not been examined in the lit-
erature previously, some studies have assessed
the converse relationship of depression in an
OAB population. They found that a substantial
portion (36%) of patients with OAB have
comorbid depression and associated depression-
related HCRU and costs [19, 20]. It is clear that
there is an interrelationship between these two
conditions given the frequency of comorbidity
and the evidence suggests that comorbid OAB
leads to increases in costs. The depression-re-
lated costs reported here for the control cohort
are in line with previous cost of illness studies of
depression [21]. The 12-month, total median
depression-related costs reported here for the
control cohort are higher than the 24-month,
total mental-health-related costs reported in a
study by Ivanova et al. for the MDD control
cohort in their study ($390 versus $481). Some
of the difference can be accounted for by a dif-
ference in sample selection criteria. Unlike the
present study, a prescription for any antide-
pressant was not required for study participa-
tion and thus the median drug cost reported by
Ivanova et al. [22] was $0. Costs were similar to
those reported by Schultz et al.; they report
mean total medical and pharmaceutical cost
ranging from $1274 to $2319 among patients
with MDD [23]. Both were database studies
though not MarketScan and both covered time
periods earlier than the present study. The

finding that comorbid OAB increases depres-
sion-related costs echoes the findings of the
effects of comorbid OAB with other conditions.
A recent study of HCRU and costs in a popula-
tion with dementia and comorbid OAB also
noted the comorbidity was associated with
higher disease-specific costs [24]. Finally, while
this study did not attempt to quantify the effect
of anticholinergic burden on the outcomes
herein, it should be noted that both OAB and
depression are frequently treated with anti-
cholinergics [25, 26]. Studies have linked long-
term anticholinergic use with dementia [27]
and falls and fractures [28] and have noted
concomitant increases in costs and resource use
[29]. As such, it is possible that the increase in
costs identified here could, in some measure, be
the result of anticholinergic burden, particu-
larly if patients are using drugs of that class to
treat both conditions.

A strength of this study is its generalizability.
The study population captures a representative
sample of US patients with employer-sponsored
health insurance and the results can be gener-
alized to a similar population of patients with
employer-sponsored health insurance with a
diagnosis and treatment for depression (with
and without OAB). Depression-related HCRU
and costs were higher among cases compared to
controls. As such, there is evidence to suggest
that patients with depression and OAB experi-
ence additional HCRU and healthcare costs
associated with depression-related medical or
pharmacy claims when compared to matched
patients with depression and without OAB. This
suggests that additional HCRU and costs among
patients with OAB and depression are not
directly related to OAB management. Study
limitations pertain to the definitions used and
assumptions made during the analysis. HCRU
and costs were allocated to care settings on the
basis of a hierarchical classification of claims
which may have misclassified some of the ser-
vices to the incorrect setting. Other limitations
are a function of the data source and primarily
relate to the assessment of comorbidities and
conditions using diagnosis codes on medical
claims, particularly where coding is undertaken
by non-clinicians. In addition, administrative
claims data are collected for billing, rather than
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research, purposes and this too may cause mis-
classification as coding may be driven by reim-
bursement (rather than clinical) factors. To the
extent that claims were miscoded or under-
coded, there was a possibility of measurement
error and misallocation of some depression-re-
lated HCRU and costs herein. Bearing in mind
this potential for misclassification in disease-
specific costs, all-cause costs were also calcu-
lated and were found to follow the same tra-
jectory as the depression-related costs. As with
any retrospective study, the findings are limited
by the availability of and type of data, and
duration of follow-up of patients, within the
databases. In particular, information on severity
of the conditions was not available. Given the
sampling frame for the study (those with com-
mercial or Medicare Supplemental plans), the
study findings may not be reflective of out-
comes or treatment for individuals who have
other types of insurance or those without
insurance. Additionally, only outpatient dis-
pensations covered by commercial or Medicare
Supplemental insurance appear in the database;
and no data were available on patterns of actual
prescription usage. Regarding the workplace
productivity analyses, it should be noted as a
measure of confounding adjustment when
imbalance was observed, it was determined that
regression analysis could be used to adjust for
covariates in this population.

CONCLUSIONS

Comorbidity of OAB in patients with depression
impacted direct HCRU and healthcare costs and
had some impact on indirect costs measured by
short-term disability claims utilized in the
workplace. The observed impact of OAB on
patients with depression indicates a challenge
for the medical community in the management
of comorbid patients across the healthcare sys-
tem. A closer assessment of the specific types of
depression-related healthcare sought in this
population may be warranted.
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