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ABSTRACT

Population-based cohort study investigating the risk
of depression and other psychiatric disorders for
patients with overactive bladder (OAB) syndrome is
unavailable. This study investigated the subsequent
risk of psychiatric disorders among patients with
OAB in an Asian population. Using data from the
National Health Insurance Research Database of
Taiwan, we established a cohort with 811 patients
in an exposed group with OAB between January

1, 2000 and December 31, 2000, and a non-
exposed group, without OAB, of 2433 patients
without OAB matched by age and year of diagnosis.
The occurrence of psychiatric disorders and Cox
regression model measured adjusted HRs (aHR)
were monitored until the end of 2013. The overall
incidence of psychiatric disorders was 41.7%

higher in the exposed group with OAB than in

the non-exposed group without OAB (14.2% vs
10.1%, p<0.001), with an aHR of 1.34 (95% CI
1.12 t0 1.80, p<0.001) for the OAB cohort. OAB
was associated with the increased risk of dementia,
anxiety, depressive, sleep, and psychotic disorders,
with aHRs as 1.53 (p=0.040), 1.61 (p<0.001), 2.10
(p<0.001), 1.43 (p<0.001), and 2.49 (p=0.002),
respectively. The risk of psychiatric disorders,
including depression and anxiety, is significantly
higher in patients with OAB than in those without
OAB. Evaluation of psychiatric status in patients with
OAB is strongly recommended.

INTRODUCTION
Overactive bladder (OAB) syndrome is defined
as ‘urgency, with or without urge inconti-
nence, usually with frequency and nocturia,
in the absence of infection or other proven
pathology.' > Community studies had showed
that the prevalence of OAB was estimated to
be around 16%-17% in different countries.® *
Several researchers found that patients with OAB
had suffered from this disabling condition asso-
ciated with the considerable negative impact on
their quality of life, quality of sleep, and mental
health, such as guilty feelings, depression, loss
of feeling of esteem, and fears.” ©

Some studies have revealed that OAB was asso-
ciated with postpartum depression,” obstructive
sleep apnea,® and one study about the female
veterans also found that OAB was associated

Significance of this study
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What is already known about this subject?

» Previous studies have found that patients
with overactive bladder (OAB) syndrome
are at increased risk of anxiety disorder,
depressive disorder, obstructive sleep
apnea, and post-traumatic stress disorder.

» The association between OAB and a range
psychiatric disorders has not yet been
studied.

What are the new findings?

» Compared with previous research about
the association between OAB and affective,
sleep and other mental health problems,
this population-based study focused on
investigating whether OAB was associated
with the risk of psychiatric disorders.

» OAB was associated with the risk of
psychiatric disorders (adjusted HR (aHR):
1.34,95% Cl 1.12 to 1.80, p<0.001), when
adjusting for sex, age, monthly income,
urbanization level, geographic region, and
comorbidities.

» OAB was associated with an increased
risk of developing dementia, anxiety,
depressive, sleep, and psychotic disorders,
with aHRs as 1.53 (p=0.040), 1.61
(p<0.001), 2.10 (p<0.001), 1.43 (p<0.001),
and 2.49 (p=0.002), respectively.

How might these results change the focus

of research or clinical practice?

» If the risk of psychiatric disorders in OAB is
a causal association, then the results would
remind the clinicians who care patients
with OAB to provide careful monitoring of
these patients’ mental conditions in the
clinical practice.

with post-traumatic stress disorder (PTSD),
anxiety, and depression.” However, whether
OAB was associated with the risk of psychiatric
disorders has not been studied. We hypothe-
sized that we could examine whether OAB was
associated with a range of psychiatric disor-
ders by using the National Health Insurance
Research Database (NHIRD), a nationwide,
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population-based registry. The present study is also to inves-
tigate the impact of medications for OAB on the association
with the psychiatric disorders.

MATERIALS AND METHODS

Data sources

The National Health Insurance (NHI) Program was
launched in Taiwan in 1995, and as of June 2009, it
included contracts with 97% of the medical providers, with
approximately 23 million beneficiaries, or more than 99%
of the entire population of Taiwan.'® Several studies have
demonstrated the accuracy and validity of the diagnoses in
the NHIRD."' ™" The NHIRD uses the International Clas-
sification of Diseases, 9th Revision, Clinical Modification
(ICD-9-CM) codes to record diagnoses.'* The NHI Admin-
istration randomly reviews the records of ambulatory care
visits and inpatient claims periodically to verify the accu-
racy of the diagnoses."

Sampled study population

The present study used a retrospective, matched-cohort
design. Patients with OAB were selected from 1 year between
January 1, 2000 and December 31, 2000, according to the
ICD-9-CM codes: 596.51. In Taiwan, OAB is defined as a
‘symptom syndrome’, marked by urgency, with or without
urge incontinence, usually with frequency and nocturia,
in the absence of an underlying metabolic or pathologic
condition,' and this definition was then formalized in the
‘Standardization of Terminology in Lower Urinary Tract
Function: Report from the Standardization Sub-committee
of the International Continence Society’.>'® And the reason
why we just enrolled patients with OAB and controls
within 1year, between January 1, 2000 and December 31,
2000 is to make sure all the subjects were followed up in
the same period, similar to several previous studies.' ™"
All diagnoses of OAB were made by board-certified urol-
ogists, and gynecologists (in female patients). Those diag-
noses of psychiatric disorders in this study were made
by board-certified psychiatrists. In addition, while we
reviewed previous literatures about OAB research, using
the NHIRD, the definitions of OAB in their studies were
the records of OAB combined with antimuscarinic medica-
tions, 2% =2 visits for OAB in 1year,” or 23 visits for
OAB in 1year.”® For obtaining relative confirmatory diag-
nosis of OAB, each enrolled patient was required to have
made at least 3 outpatient visits within the 1 consecutive
year study according to the OAB ICD-9-CM code.*® The
patients diagnosed with psychiatric disorders before 2000,
or before the first visit for OAB, and all patients aged <20
years were also excluded. In this study, we used data from
the NHIRD to investigate the association between patients
with OAB and psychiatric disorders over a 13-year period,
from the 1 million Longitudinal Health Insurance Database
in Taiwan (2000-2013). A total of 3244 enrolled patients,
with 811 OAB subjects, and 2433 controls, with 1:3 age,
sex, and index date-matched control group without OAB in
this study (online supplementary figure S1).

Covariates

The covariates were sex, age groups (20-29, 30-39, 40-49,
50-59, 60-69, =270 years), comorbidity, areas of residence
(north, center, south, and east of Taiwan), urbanization

levels of residence (levels 1-4), seasons, and monthly insur-
ance premiums (in New Taiwan dollars (NT$); <18,000;
18,000-34,999; =35,000). Charlson Comorbidity Index
(CCI) defined the comorbidity.”” ** The population and
various indicators defined the urbanization levels. Level
1 was defined as a population >1,250,000; level 2 was
defined as a population between 500,000 and 1,249,999;
and urbanization levels 3 and 4 were defined as a popu-
lation between 149,999 and 499,999, and <149,999,
respectively.”” Since 1 study found that there are seasonal
symptom changes in OAB,*” we included the seasons that
the patients searched for medical help as covariates.

Antimuscarinic medications reimbursed by the NHI for
OAB, such as trospium, imipramine, flavoxate, propiv-
erine, oxybutynin, tolterodine, and solifenacin, were also
collected from the database. The data of the defined daily
dose (DDD) were obtained from the WHO Collaborating
Centre for Drug Statistics Methodology (https://www.
whocc.no/), and the duration of the usage of antimusca-
rinic medications was calculated by dividing the cumulative
doses by the DDD of the antimuscarinic medications.

Outcome measurements

The data on all of the study subjects were collected for
the time period between January 1, 2000 and December
31, 2000, until the onset of those psychiatric disorders,
including dementia (ICD-9-CM 290.0, 290.10-290.13,
292.20-292.21, 290.3, 290.41-290.43, 290.8-290.9,
and 331.0), anxiety disorders (ICD-9-CM 300), depres-
sive disorders (ICD-9-CM 296.2-296.3, 300.4, and 311),
bipolar disorders (ICD-9-CM 296.0, and 296.4-296.8),
sleep disorders (ICD-9-CM 307.4 and 780.5), psychotic
disorders (ICD-9-CM 295, and 297-298), adjustment
disorders (ICD-9-CM 309, excluding 309.81), PTSD, and
acute stress disorder (ICD-9-CM 308 and 309.81). Each
patient with psychiatric disorders was required to have
made at least 3 outpatient visits within the 1-year study
period.

Statistical analysis

All statistical analyses were performed using the IBM Statis-
tical Product and Service Solutions (SPSS) for Windows,
V.22.0 (IBM). % test and t-test were used to evaluate the
distributions of the categorical and continuous variables,
respectively. The Fisher’s exact test for the categorical
variables was used to statistically examine the differences
between the two cohorts. Cox regression model was used to
determine the risk of psychiatric disorders, and the results
were present as HR with a 95% CI. The difference in the
risk of psychiatric disorders between the study and control
groups was estimated using the Kaplan-Meier method with
the log-rank test. A two-tailed p value <0.05 was consid-
ered to indicate the statistical significance.

RESULTS

Sample characteristics

Table 1 shows that there was a marginal difference of CCI
scores between the OAB cohort and the control group
(0.19£0.68and 0.15+0.49; p=0.032). The difference
between the two groups was not statistically significant in
the distribution of sex, age, and monthly income between
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Table 1 Characteristics of study at the baseline
OAB With Without
Variables n % n % p Values
Total 811 25.0 2433 75.0
Gender 0.999
Male 37 45.7 1113 45.8
Female 440 54.3 1320 54.3
Age (y) 53.8+16.7 53.4+16.8 0.556
Age group (y) 0.999
20-29 82 10.1 246 10.1
30-39 122 15.0 366 15.0
40-49 157 19.4 4an 19.4
50-59 122 15.0 366 15.0
60-69 167 206 501 206
=70 161 19.9 483 19.9
Charlson Comorbidity Index (CCI) 0.2+0.7 0.2+0.5 0.032
Medication (d) 0.182
Without 291 359 796 32.7
1-29 448 55.2 1386 57.0
=30 72 8.9 251 10.3
Season <0.001
Spring (March to May) 236 29.1 627 25.8
Summer (June to August) 179 221 425 17.5
Autumn (September to November) 192 23.7 617 25.4
Winter (December to February) 204 25.1 764 31.4
Location <0.001
Northern Taiwan 437 53.9 1016 41.8
Middle Taiwan 177 21.8 592 243
Southern Taiwan 165 20.4 488 20.1
Eastern Taiwan 29 3.6 324 133
Outlet islands 3 0.4 13 0.5
Urbanization level <0.001
1 (highest) 444 54.8 725 29.8
2 222 274 866 35.6
3 55 6.8 294 121
4 (lowest) 90 1.1 548 22.5
Insured premium (NT$) 0.484
<18,000 794 97.9 2364 97.2
18,000-34,999 13 1.6 56 23
=35,000 4 0.5 13 0.5

p Value (category variable: X?/Fisher's exact test; continuous variable: t-test).
OAB, overactive bladder.

these two groups. The OAB cohort inclined to search for
medical help in the springs, live in the Northern Taiwan,
and reside more in the places of urbanization level 1.

Kaplan-Meier model for the cumulative risk of
psychiatric disorders

Of the total 3244 enrollees, 115 from the 811 (14.2%)
in the OAB cohort, in comparison to 245 from the 2433
(10.19%). Kaplan-Meier survival analysis revealed the differ-
ence was statistically significant in the development of
psychiatric disorders (log-rank, p<0.001, figure 1).

The risk of psychiatric disorders in OAB cohort

Table 2 shows that in the Cox regression model, the HR of
the OAB cohort in the development of psychiatric disorders
was 1.34 (adjusted HR, 95%CI 1.12 to 1.80, p<0.001),

compared with the non- OAB cohort, after adjustment for
sex, age, comorbidity (CCI scores), anticholinergic medi-
cations for OAB, seasons, residence/regions, and monthly
incomes. Men were associated with a lower risk than
women of developing psychiatric disorders. The groups
with ages of 30 and older were associated with a lower risk
than the younger group aged 20-29. Usage of medications
for OAB was not associated with an increased risk of psychi-
atric disorders.

Subgroup analysis in the HR of psychiatric disorders in
OAB cohort

Table 3 depicts that the OAB cohort was associated with
an increased risk of psychiatric disorders, in comparison
to the non-OAB cohort, regardless of sex, age, CCI scores,
duration of OAB medications usage (1-29 days, =30
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Figure 1 Cumulative risk of psychiatric disorders among aged
20 and over stratified by overactive bladder (OAB) with log-rank
test.

days), and residence/regions, in the subgroup analysis. The
patients with OAB with monthly insurance premiums of
NT$<18,000and NT$18,000-34,999 were in association
with an increased risk of psychiatric disorders.

Risk of different psychiatric disorders in OAB cohort
Table 4 reveals that OAB was associated with an increased
risk of dementia, anxiety disorder, depressive disorders,
sleep disorders, and psychotic disorders, with the adjusted
HRs as 1.53 (p=0.040), 1.61 (p<0.001), 2.10 (p<0.001),
1.43 (p<0.001), and 2.49 (p=0.002), respectively.

The comparison of psychiatric outpatient visits between
the OAB and OAB cohorts

The average psychiatric outpatient visits in the OAB cohort
and non-OAB cohort were 6.20 (SD +6.91) and 5.63
(SD £7.84) times in the period before the psychiatric diag-
noses were made or the end of the study (table 5). The
difference between the two groups was not statistically
significant (p=0.065).

The sensitivity test for the risk of psychiatric disorders in
Cox regression model
Table 6 shows that even after excluding the psychiatric diag-

noses in the first 2years after OAB diagnosis, an adjusted
HR was 1.29 (95% CI 1.10 to 1.77, p=0.001).

DISCUSSION

Association between OAB and the risk of psychiatric
disorders

The study showed that the adult patients with OAB had an
increased risk of psychiatric disorders. Even after adjusting
for covariates, the overall adjusted HR was 1.34 (adjusted
HR, 95%CI 1.12 to 1.80, p<0.001). In other words, the
adult patients with OAB had a 1.34-fold increased risk of
developing psychiatric disorders. The Kaplan-Meier anal-
ysis revealed that the OAB cohort had a significantly higher
cumulative risk of psychiatric disorders in comparison to
the controls. The younger OAB subjects were at a higher
risk of developing psychiatric disorders.

Comparison of this study to previous literatures

Several hospital or office-based studies have found that
OAB was correlated with psychiatric disorders in female
patients, including postpartum depression,” and obses-
sive-compulsive disorder.’’ One study showed that in 172
recently deployed female veterans, 375 (22%) have had

Table 2 Factors of psychiatric disorders by using Cox regression

Crude HR 95%Cl 95%Cl p Values Adjusted HR 95%Cl 95%Cl p Values
OAB
Without Reference Reference
With 1.48 1.14 1.85 <0.001 1.34 1.12 1.80 <0.001
Gender
Male 0.88 0.77 0.94 0.001 0.83 0.77 0.90 <0.001
Female Reference Reference
Age group (y)
20-29 Reference Reference
30-39 0.47 0.39 0.59 <0.001 0.44 0.37 0.56 <0.001
40-49 0.58 0.44 0.79 <0.001 0.55 0.44 0.79 <0.001
50-59 0.58 0.46 0.67 <0.001 0.54 0.42 0.67 <0.001
60-69 0.73 0.59 0.90 <0.001 0.75 0.60 0.91 0.003
=70 0.60 0.43 0.68 <0.001 0.58 0.44 0.68 <0.001
cal 0.94 0.3 1.03 0.064 0.87 0.81 0.93 <0.001
Medication (d)
Without Reference Reference
1-29 0.93 0.71 1.04 0.093 0.96 0.87 1.05 0.211
=30 0.99 0.83 1.1 0.277 1.08 0.93 1.25 0.344
Adjusted HR: adjusted variables listed in table 1.
CCl, Charlson Comorbidity Index; OAB, overactive bladder.
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Table 3  Factors of psychiatric disorders stratified by variables listed in the table by using Cox regression

With OAB versus without OAB (reference)

Variables Crude HR 95%Cl 95%Cl p Values Adjusted HR 95%Cl 95%Cl p Values
Total 1.48 1.14 1.85 <0.001 1.34 1.12 1.80 <0.001
Gender
Male 1.67 1.54 1.99 <0.001 1.65 1.52 1.99 <0.001
Female 1.53 1.35 1.79 <0.001 1.53 1.34 1.76 <0.001
Age group (y)
20-29 2.48 1.66 3.19 <0.001 2.53 1.70 3.23 <0.001
30-39 1.76 1.24 2.31 <0.001 1.79 1.28 2.31 <0.001
40-49 1.72 1.46 2.13 <0.001 1.73 1.48 2.15 <0.001
50-59 1.7 1.31 2.20 <0.001 1.72 1.35 2.21 <0.001
60-69 1.39 1.13 1.79 <0.001 1.36 1.10 1.77 <0.001
=70 1.23 1.10 1.67 0.001 1.21 1.02 1.57 <0.001
Medication (d)
Without 1.43 1.32 1.68 <0.001 1.58 1.34 1.71 <0.001
1-29 1.50 1.43 1.70 <0.001 1.61 1.46 1.72 <0.001
=30 1.50 1.10 2.10 0.001 1.60 1.13 2.15 <0.001
Season
Spring 1.30 1.06 1.52 0.012 1.25 1.03 1.50 0.017
Summer 1.67 1.41 2.00 <0.001 1.78 1.43 2.09 <0.001
Autumn 1.86 1.68 2.30 <0.001 1.99 1.70 2.44 <0.001
Winter 1.59 1.38 2.01 <0.001 1.53 1.33 2.00 <0.001
Urbanization level
1 (highest) 1.64 1.29 1.79 <0.001 1.65 1.32 1.84 <0.001
2 1.68 1.36 1.94 <0.001 1.70 1.45 2.04 <0.001
3 1.31 0.99 1.84 0.058 1.32 1.01 1.98 0.043
4 (lowest) 1.43 1.1 1.99 0.001 1.55 1.22 2.01 0.001
Insured premium (NT$)
<18,000 2.47 1.54 3.40 <0.001 1.63 1.41 2.01 <0.001
18,000—-34,999 3.12 1.00 10.47 0.049 441 1.73 13.45 0.007
=35,000 6.55 0.72 19.64 0.277 7.30 0.89 21.99 0.189

Adjusted HR: adjusted variables listed in table 1.
OAB, overactive bladder.

OAB, and the incidence and adjusted OR of mental health
outcomes included PTSD (19%; OR: 2.7), anxiety (21%;
OR: 2.7), depression (10%; OR: 2.5) and prior sexual
assault (27%; OR: 1.4).” For the studies about urine incon-
tinence, one of the symptoms of OAB, 1 study found that
there is a bidirectional influence between urine incontinence

and depression or anxiety symptoms,** and another study
found that women with depressive symptoms or a history
of depression were more likely to report subsequent urine
incontinence symptoms.*> One previous study using the
NHIRD found that the adjusted HR for depressive disorder
in OAB women who received antimuscarinics was 1.38,

Table 4 Factors of subgroup of psychiatric disorders by using Cox regression

With OAB Without OAB With OAB versus without OAB (reference)
Psychiatric disorders Event Event Adjusted HR 95%Cl 95%Cl p Values
Total 115 245 134 1.12 1.80 <0.001
Dementia 7 15 1.53 1.01 1.96 0.040
Anxiety disorders 40 81 1.61 1.40 1.88 <0.001
Depressive disorders " 14 2.10 1.50 3.06 <0.001
Bipolar disorders 1 1 0.68 0.17 3.00 0.574
Sleep disorders 59 123 1.43 1.20 1.75 <0.001
Psychotic disorders 2 3 2.49 1.10 4.89 0.002
Adjustment disorders 0 2 0 - - 0.959
PTSD and acute stress disorder 1 4 0.94 0.40 2.45 0.930

Adjusted HR: adjusted for all variables listed in table 1.
OAB, overactive bladder; PTSD, post-traumatic stress disorder.

316

Tzeng N-S, et al. J Investig Med 2019;67:312-318. doi:10.1136/jim-2018-000835

WbuAdos Aqg paoaloid 1sanb Ag 120z ‘62 I11dy UO /:3]1) WOy papeojumoq ‘8TOZ 19Gold0 T U0 GE8000-8TOZ-WIIETT 0T Se paysiand isiiy :pajy Busaaul



Original research

Table 5 Comparing psychiatric outpatient visits between with
and without OAB

OAB With

Without p Values

Psychiatric outpatient visits 6.2+6.9 5.6+7.8 0.065

p: t-test.
OAB, overactive bladder.

when compared with those OAB women who did not
receive antimuscarinics.’® This is the first study on the topic
whether OAB was associated with overall risk of psychiatric
disorders, by using a nationwide, population-based data set,
regardless of usage of antimuscarinics or not.

The prevalence of OAB in this study

In this claims data set, the prevalence within 2000 was only
0.048% (811 in 1,685,500 individuals), which was much
lower than other studies.’ * There are several possible expla-
nations. First, this indicates the difference between ques-
tionnaire-collected information in the community and the
diagnosis by specialists, such as urologist or gynecologists,
as aforementioned, in the claims data set. Second, help-
seeking behaviors might play a role: one previous study
found that only 6% and 7% of female patients with urinary
incontinence, or OAB-wet, in 1991 and 2007, respectively,
had sought help from the healthcare system, even in the
USA.** Therefore, this claims data set treatment prevalence
might represent patients who showed more need in seeking
medical help in the population. We have compared the
number of psychiatric outpatient visits between the OAB
cohort and non-exposed group without OAB, to clarify
whether the OAB cohort was being more likely to be evalu-
ated and diagnosed with psychiatric services. Also there was
no difference in psychiatric outpatient visits between these
groups. Furthermore, even after excluding the psychiatric
diagnoses in the first 2 years after OAB diagnosis, the OAB
was associated with an increased risk of psychiatric disor-
ders. However, we need more studies for the reason why
the prevalence rate of OAB in the study is so low.

The impact of sex differences in the prevalence of OAB

In the OAB subjects, female subjects (54.3%) were slightly
higher than male subjects (45.7%). This finding was
compatible with the results of other studies, in that OAB
was found to be a more frequent condition in women than
in men. The subgroup analysis revealed that both female
(adjusted HR=1.53, 95%CI 1.34 to 1.76, p<0.001) and
male (adjusted HR=1.65, 95%CI 1.52 to 1.99, p<0.001)
patients were associated with an increased risk of developing

Table 6 Sensitivity test and factors of psychiatric disorders by
using Cox regression

With OAB versus without OAB (reference)
Sensitivity analysis Adjusted HR  95%Cl
Overall 134 1.12t0 1.80 <0.001

First 2y psychiatric 1.29 1.10t0 1.77 0.001
diagnoses excluded

p Values

Adjusted HR: adjusted variables listed in table 1.
OAB, overactive bladder.

psychiatric disorders. This finding should, therefore, remind
clinicians that both women and men could suffer from
OAB, as well as the risk of subsequent psychiatric disorders.

Possible mechanisms for the increased risk of psychiatric
disorders in patients with OAB

The underlying mechanisms of the association between
OAB and psychiatric disorders remain unclear. One hypoth-
esis mentioned that the central sensitization was an induced
state of spinal hypersensitivity that was associated with a
variety of chronic pain disorders that share many attributes
with OAB.?® Several animal studies have revealed that stress
might contribute to symptom exacerbation in many disease
states, including functional disorders, including OAB.*”~*
These facts hint that OAB and psychiatric disorder might
share a common pathophysiology. For dementia, musca-
rinic receptors could play a role in both OAB and the cogni-
tive function.*’ This might also provide an explanations
that antimuscarinics for OAB were not associated with the
decreased risk of psychiatric disorders, since these medica-
tions only act on the bladder, and not on the central nervous
systems.

Limitations

This study has several limitations. First, we used the insur-
ance claims to identify the data patients with OAB or psychi-
atric disorders; however, no data on the severity, functional
impairment, and impact on their partners or family were
available. Second, no records of body mass index, genetic,
and environmental factors were included in the data set.
Third, the claims data set was not able to include the
descriptions of the predominance in urine urgency, urge
incontinence, and nocturia. Fourth, the numbers were low
in some subgroups of psychiatric disorders, such as bipolar
disorder, adjustment disorder, acute stress disorder and
PTSD, therefore this fact limits the possibility in general-
ization of the association between OAB in these disorders.

CONCLUSION

This study has shown evidence to support that the OAB
cohort has an increased risk of developing psychiatric disor-
ders. Other large or national data sets should be completed
to confirm this finding and to explore the underlying mech-
anisms. This finding should, indeed, remind clinicians that
both women and men could suffer from OAB, as well as the
risk of subsequent psychiatric disorders.
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