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Sleep Disturbances and Nocturnal Symptoms: Relationships
with Quality of Life in a Population-Based Sample of Women
with Interstitial Cystitis/Bladder Pain Syndrome

Wendy M. Troxel, Ph.D."; Marika Booth, M.S."; Daniel J. Buysse, M.D., F.A.A.S.M.%; Marc N. Elliott, Ph.D."; Anne M. Suskind, Ph.D 3
J. Quentin Clemens, M.D.%; Sandra H. Berry, M.A

'RAND Corporation, *Department of Psychiatry, University of Pittsburgh, Pittsburgh, PA;
*Department of Urology, University of Michigan, Ann Arbor, MI

Study Objectives: To characterize the nature and impact
of sleep disturbances on quality of life (QOL) in women with
interstitial cystitis/bladder pain syndrome (IC/BPS).

Methods: Participants were 3,397 women from a telephone
probability survey who met IC/BPS symptom criteria. Sleep
quality, duration, and IC/BPS nocturnal symptoms (i.e.,
trouble sleeping due to bladder pain, urgency, or needing to
use the bathroom), general QOL (mental and physical health
and sexual functioning), and IC/BPS QOL impairment were
assessed via self-report during telephone interview.

Results: Over half of the sample reported poor sleep quality,
sleep duration < 6 hours, or trouble sleeping due to IC/BPS
symptoms. After covariate adjustment, short sleep duration was
significantly associated with greater IC/BPS QOL impairment
(B =-0.04; p <0.001) and poorer self-reported physical health
(B = 1.86; p < 0.001). Poor sleep quality was significantly
associated with greater IC/BPS QOL impairment (8 = 0.06;
p < 0.001), poorer self-reported physical health (B = -2.86;
p <0.001), and greater sexual dysfunction (8 =-0.04; p < 0.05).
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IC/BPS nocturnal symptoms were significantly associated
with greater IC/BPS impairment (8 = 0.14; p < 0.001), poorer
physical health (B = -2.76; p < 0.001) and mental health
(B8=0.52; p<0.01), and greater sexual dysfunction ( = -0.10;
p <0.001), after covariate adjustment. After further adjustment
for IC/BPS nocturnal symptoms, we found that poor sleep
quality and short sleep duration were independent correlates
of poor self-reported physical health.

Conclusions: Poor sleep quality and short sleep duration,
as well as disorder-specific sleep disturbances, are highly
prevalent in women with IC/BPS and are associated with
poorer disease-specific and general QOL.

Keywords: pain, bladder symptoms, sleep quality, sleep
duration, interstitial cystitis, women’s health
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Interstitial cystitis (IC)/bladder pain syndrome (BPS) is a
chronic pain syndrome which disproportionately affects
women and is characterized by symptoms of urinary urgency and
frequency, pelvic pain, and nocturia.! The etiology and pathophys-
iology of IC/BPS are currently unknown; however, prevailing
theories implicate chronic or subclinical infection, autoimmunity,
neurogenic inflammation, or bladder urothelial defects (i.e., epi-
thelial lining of the urinary tract) as potential mechanisms.?

In the absence of known or measurable pathophysiologi-
cal biomarkers, the clinical diagnosis of IC/BPS is based on
patient-reported symptoms, and many cases remain undiag-
nosed. For instance, in the RAND Interstitial Cystitis Epidemi-
ology (RICE) Study (from which the current data are drawn),
a nationally representative population survey, up to 6.5% of
US women reported experiencing IC/BPS symptoms accord-
ing to established case criteria, but less than 10% of these
women had an IC/BPS diagnosis.> Adding to the diagnostic
uncertainty is the considerable symptom overlap and comor-
bidity between IC/BPS and other chronic pain conditions,
such as fibromyalgia, chronic fatigue syndrome, and irritable
bowel syndrome (IBS).*

1331

BRIEF SUMMARY

Current Knowledge/Study Rationale: Interstitial cystitis/bladder pain
syndrome (IC/BPS) is a chronic pain syndrome that disproportionately
affects women and is characterized by a constellation of bladder symp-
toms, including bladder/pelvic pain and nocturia. Although there has
been a great deal of research on musculoskeletal pain conditions and
sleep disturbances, there has been very little research on the nature
or impact of sleep disturbances in populations with organ-specific pain
conditions, such as IC/BPS.

Study Impact: In this population-based sample of women with IC/BPS
symptoms, sleep problems, including short sleep duration, poor sleep
quality, and disorder-specific nocturnal symptoms, were highly prevalent
and were associated with greater impairment on multiple quality of life
indicators. Findings suggest that augmenting IC/BPS treatment strate-
gies with sleep-focused treatments may improve quality of life in IC/BPS
patients.

Notably, sleep disturbances are known to covary with all
of these conditions.” Evidence from the broader chronic pain
literature suggests that sleep disturbances can exacerbate pain
and vice versa, that pain can initiate or exacerbate sleep dis-
turbances.*® This vicious cycle, in turn, can have profound
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negative influences on quality of life (QOL).> Moreover, such
bidirectional relationships highlight the importance of evalu-
ating sleep disturbances in the context of chronic pain. Im-
portantly, however, much of the research on sleep and pain
conditions has focused on musculoskeletal pain, rather than
organ-specific pain, such as IC/BPS symptoms.

Despite the fact that several of the most prevalent IC/BPS
symptoms are nocturnal, and that sleep disturbances are com-
monly comorbid with IC/BPS symptoms or diagnoses,*® there
have been few studies of the nature or impact of sleep distur-
bances on QOL in IC/BPS populations. For instance, in a web-
based sample of 407 women with IC who were recruited from
the website of the Interstitial Cystitis Association (ICA), Pan-
zera and colleagues found that 100% of the sample exceeded
threshold criteria for clinically significant sleep disturbances
on the Pittsburgh Sleep Quality Index (PSQI).!*!" Examination
of IC/BPS-specific symptoms revealed that nocturia, pain, and
urgency contributed to 21% of the variance in overall sleep
quality scores. Thus, poor sleep quality appears ubiquitous in
the IC/BPS population, and IC/BPS-specific symptoms explain
some, but not all of the variance in poor sleep quality. Impor-
tantly, however, given the recruitment method in Panzera’s
study (i.e., a website providing support and treatment options
for diagnosed IC/BPS patients), the sample may have been bi-
ased towards a more severe population and/or those with better
access to healthcare in order to receive an accurate diagnosis.
In a clinical trial of multidose pentosan polysulfate sodium for
patients with IC/BPS diagnoses, sleep problems at baseline
were associated with poorer mental and physical health QOL,
and improvements in IC/BPS symptoms were associated with
improvements in sleep.'? Together these findings suggest the
prominent role of sleep disturbances in the clinical presentation
and impact of IC/BPS symptoms; however, no study to date has
examined sleep disturbances in a national prevalence sample
using established case definitions of IC/BPS. Moreover, given
robust and prospective associations between poor sleep quality
and short sleep duration and diverse indicators of QOL, mor-
bidity, and mortality, the important question remains whether
sleep quality and duration contributes to QOL over and above
IC/BPS-specific nocturnal symptoms.

The RICE study provides a unique opportunity to character-
ize the nature and impact of sleep disturbances in a large and
representative population of US women with IC/BPS symp-
toms. Specifically, aims of the current study were three-fold:
(1) to characterize sleep quality, duration, and IC/BPS-specific
nocturnal symptoms in women with IC/BPS symptoms; (2)
to examine the extent to which sleep quality, duration, or IC/
BPS nocturnal symptoms contributes to QOL, after adjusting
for factors which are known to covary with QOL and/or sleep
problems, including socidemographics (age, sex, race/ethnicity,
marital status), menstrual status, and depressive symptoms; and
(3) to examine the unique contribution of poor sleep quality and
short sleep duration to QOL, over and above the contribution
of IC/BPS-specific nocturnal symptoms and other covariates.
To provide a more comprehensive assessment of the degree to
which sleep problems are associated with QOL in the IC/BPS
population, we included diverse indicators of QOL domains,
which have been identified in previous research as being par-
ticularly germane to women with IC/BPS; including general,

Journal of Clinical Sleep Medicine, Vol. 10, No. 12, 2014

1332

non-condition specific physical and mental health and sexual
functioning, and IC/BPS-specific QOL (described below).

METHODS

Participants

Data were from the RICE Study, a telephone probability
survey of 146,231 US households the only national study of
women with IC/BPS symptoms. Detailed descriptions of the
RICE Study methods and design are provided elsewhere.* To
reduce screening costs for a rare population, screening was con-
ducted in 2 stages from 2007-2009. To identify households with
an adult female (age 18 or older) who had current symptoms
of IC/BPS and/or had previously been diagnosed with IC/BPS
for the first stage of population screening, 2 BPS/IC screening
items were added to a random digit dial national probability
sample weekly omnibus survey that uses standard statistical
methods for selecting the sample and weighting for nonre-
sponse. We used these weights at the first stage of our weight-
ing procedure. An examination of these weights showed that
the adjustments were small, indicating a close fit between the
demographic characteristics of the screening sample and the
population as a whole.

Among the 131,691 households with an adult female, 32,474
households (24.7%) had a woman aged 18 years or older with
bladder symptoms and/or an IC/BPS diagnosis and were asked
to undergo a second-stage telephone screening for study eligi-
bility. Among those eligible for second-stage screening, 39.3%
(12,752) agreed to further screening, and 82.1% (10,474) of
those completed screening. Among women screened, 32.4%
(3,397) met the following validated high-sensitivity RICE
symptom criteria (81% sensitivity and 54% specificity) to es-
tablish caseness: (1) pain, pressure, or discomfort in pelvic area;
(2) urinary frequency 10+ times/day or urgency due to pain,
pressure, or discomfort (not fear of wetting, which is associ-
ated with overactive bladder);" (3) pain that worsens as blad-
der fills; (4) no resolution of bladder symptoms after antibiotic
treatment; and (5) never treated with hormone injections for
endometriosis.'

Consistent with IC/BPS diagnostic exclusion criteria, women
were excluded if they were: ever diagnosed with genital herpes,
bladder cancer, diverticulum of the urethra, a spinal cord in-
jury, stroke, Parkinson disease, multiple sclerosis, spina bifida,
tuberculosis affecting the bladder, or cancer of the uterus, ova-
ries, vagina, or urethra; ever had cyclophosphamide (Cytoxan)
therapy, or radiation therapy to pelvic area; or were currently
or possibly pregnant. We conducted multivariate modeling of
screening participation (including sociodemographic, house-
hold composition, and clinical characteristics) to construct
population and nonresponse weights accounting for the second
phase of screening, which were used in the analyses.

All procedures were approved by the RAND Human Sub-
jects Protection Committee (#b4822-04-01). All participants
provided informed consent.

Measures
Participants provided information on sociodemograph-
ics (age, race/ethnicity marital status, and highest level of



education), menopausal status (“did you have a period in
the past 12 months?”), sleep, depression, and quality of life
measures during a telephone interview. Covariates, including
age, marital status, education, menstrual status, and depres-
sive symptoms that have previously been shown to correlate
with QOL outcomes,'>!'¢ and were associated with sleep and/
or outcomes in bivariate correlations in the current sample
(analyses not shown) were included in the multivariate regres-
sion models.

Sleep

Participants’ self-reported sleep duration and sleep quality
were assessed using single-items modified from the PSQIL."
The sleep duration item was recorded in hours of sleep per
night. The sleep quality item was rated on a scale of 1 (“very
good”) to 4 (“very bad”). Sleep duration and sleep quality
were analyzed separately. Three items assessed the degree to
which participants’ experienced “trouble sleeping” as a result
of: (1) having to go to the bathroom; (2) feelings of urgency or
needing to urinate; and (3) bladder or pelvic pain; on a scale
ranging from “not during the past month” to “every night or
nearly every night.” We created an IC/BPS-specific noctur-
nal symptoms score by summing the 3 IC/BPS-specific noc-
turnal symptoms, which yielded adequate internal reliability
(Cronbach a = 0.69). Consistent with the PSQI scoring, higher
scores on the sleep quality item and each of the individual IC/
BPS-specific nocturnal symptoms represent higher levels of
sleep disturbance.

General Health-Related QOL

Participants completed the MOS Short Form (SF-36) Health
Survey, which is a well-established QOL instrument, with well-
documented internal reliability (o ranging from 0.80-0.90 in
previously published literature) and validity based on normed
data, that assesses 7 domains of QOL including: physical func-
tioning, role functioning, bodily pain, general health, vitality,
social functioning, and mental health.'”!® Aggregate scores of
mental health and physical health based on the 7 domains were
utilized in the current analyses and reported as T-scores (M = 50;
SD = 10), with higher scores indicating better functioning.

Sexual Function

Women were asked the extent to which they experienced 5
general sexual dysfunction symptoms in the past 4 weeks on a
scale ranging from “not a problem” to “very much a problem.”
Items for the sexual dysfunction scale were drawn from a popu-
lation-based survey'’ and included items such as “lack of sexual
interest,” “difficulty becoming aroused,” or “difficulty having
orgasm.” The items were averaged and yielded very good in-
ternal consistency (Cronbach o = 0.88). Higher scores indicate
greater sexual dysfunction.

IC/BPS Specific Impairment

The RICE Bladder Symptom Impact Scale (RICE BSI-6)
was developed and validated to provide a more comprehen-
sive assessment of the extent to which bladder symptoms af-
fect key domains of QOL that have been identified in prior IC/
BPS research as being most salient to this population. Specifi-
cally, the scale includes 6 items that assess the degree to which
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bladder symptoms affect emotional functioning (e.g., mood,
feelings of self-worth), social functioning (“social life”), and
role responsibilities (“ability to carry out your home respon-
sibilities”), with higher scores indicating higher levels of im-
pairment in IC/BPS-specific QOL. The RICE BSI-6 has been
previously validated and has demonstrated excellent internal
consistency (Cronbach a = 0.92), strong convergent validity,
and good face validity.?

Depression

The Patient Health Questionnaire-8 items (PHQ-8)*! was
administered to assess depressive symptoms. Scores on the
PHQ-8 range from 0-24, with higher scores indicating greater
depression symptoms. The scale has a sensitivity of 73% and
a specificity of 98% for the diagnosis of major depression, and
internal reliability of 0.86.%' For the current analyses, PHQ-8
scores were included as a covariate for all models except for
mental health QOL (to avoid redundancy with this outcome).

Statistical Analysis

Descriptive statistics regarding the sample characteristics
for all primary study variables and covariates were computed.
Pearson correlations were computed to examine the correlations
among sleep duration, sleep quality, and IC/BPS-specific noc-
turnal symptoms. The primary analyses employed multivariate
linear regression analyses and used survey weights to account
for sample design and nonresponse rates. Separate regression
models were used to evaluate the relationship between sleep
problems and QOL outcomes, after adjusting for age, race/
ethnicity (dummy coded), education, menopausal status, and
depressive symptoms. Depressive symptoms were excluded
from the mental health models to avoid redundancy with the
outcome. Finally, to examine the unique contribution of sleep
duration or sleep quality to QOL, follow-up regression models
additionally adjusted for IC/BPS-specific nocturnal symptoms
(summary score).

RESULTS

Sample Characteristics

As shown in Table 1, 74% of the sample was white, 58%
were married, and 36% had a high school education or less. Av-
erage sleep quality for the sample was 2.6 (SD 0.9; range: 1-4).
Mean sleep duration was 6.1 h (SD 1.6; range 0-12). To pro-
vide a more qualitative description of the sleep characteristics
of the sample, Table 2 shows the mean (SD) for each continu-
ous sleep variable as well as the frequency for each response
category of sleep quality, sleep duration (<6 h, 7-8 h, or > 9 h),
and the percentage of respondents who endorsed each of the
nocturnal IC symptoms at a frequency of > 3 times per week.
However, primary analyses used the continuous sleep measures.
As shown, 50% of the sample reported “fairly bad” or “very
bad” sleep quality, and 61% of the sample reported sleep du-
ration < 6 h. Of the IC/BPS-specific nocturnal symptoms, the
most prevalent symptom was trouble sleeping “due to need to
use the bathroom” (59%), with 44% of sample reporting trou-
ble sleeping due to urgency, and 22% reporting trouble sleeping
due to bladder pain.

Journal of Clinical Sleep Medicine, Vol. 10, No. 12, 2014



WM Troxel, M Booth, DJ Buysse et al.

Table 1—Sample characteristics of women with IC/BPS
symptoms (N = 3,397).

Sociodemographic characteristics

Age (mean £ SD) 459+ 14.6
Race/Ethnicity

Non-Latino White (%) 74

Latino (%) "

African American (%) 10

Other (%) 5
Marital Status

Married/Partnered (%) 58
Education

High school or less (%) 36

Some college, but without a 4-year degree (%) 35

Received 4-year college degree or higher (%) 28
Menstrual Status

Had menstrual cycle in past 12 months (%) 52

Correlations Among Sleep Problems

As expected, there were significant correlations across all of
the sleep variables (as shown in Table 3). Sleep quality and
sleep duration were significantly and inversely related (Pearson
r=-0.50, p <0.001), indicating that poorer sleep quality is as-
sociated with shorter sleep duration.

Multivariate Linear Regressions

Table 4 depicts the results of multivariate linear regression
models that regressed each of the sleep problems (sleep dura-
tion, sleep quality, and IC/BPS-specific nocturnal symptoms) in
separate models on QOL indicators. After covariate adjustment,
short sleep duration was significantly associated with poorer
self-reported physical health (B = 1.86; p < 0.001) and greater
IC/BPS impairment (B = -0.04; p < 0.001). Poor sleep quality
was significantly associated with poorer self-reported physi-
cal health (B = -2.86; p < 0.001), greater sexual dysfunction
(B=-0.04; p <0.05), and greater IC/BPS impairment (3 = 0.06;
p < 0.001), even after adjusting for covariates. IC/BPS noc-
turnal symptoms were significantly associated with poorer
physical (f = -2.76; p < 0.001) and mental health (f = 0.52;
p <0.01), greater sexual dysfunction (f =-0.10; p<0.001), and
greater IC/BPS impairment (§ = 0.14; p < 0.001), after covari-
ate adjustment.

Finally, to examine the unique contribution of sleep quality
and duration on QOL, over and above the influence of disorder-
specific nocturnal symptoms, we conducted follow-up regres-
sion models that additionally adjusted for the IC/BPS nocturnal
symptoms. These models (Table 5) revealed that sleep duration
and sleep quality remained a significant, independent correlate
of self-reported physical health (p < 0.001). Associations be-
tween sleep and IC/BPS impairment and sexual function were
not significant in these models.

DISCUSSION

In this well-characterized, population-based sample of
women with IC/BPS symptoms, analyses confirmed a high
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Table 2—Sleep characteristics of the sample (N = 3,397).

Sleep duration, hours (mean + SD, range) 6.1+1.6(0-12)

6 hours or less (%) 61
7-8 hours (%) 34
=9 hours (%) 4
Sleep quality (mean + SD, range) 26+0.9(14)
Very good (%) 16
Fairly good (%) 34
Fairly bad (%) 43
Very bad (%) 7

Nocturnal IC/BPS symptoms summary score
(mean + SD, range)

Trouble sleeping due to need to use the bathroom =3 59
times/week (%)

Trouble sleeping due to urgency = 3 times/week (%) 44
Trouble sleeping due to bladder pain = 3 times/week (%) 22

8.3+27(2-12)

prevalence of sleep problems, including short sleep duration,
poor sleep quality, and nocturnal symptoms that are specifi-
cally related to the disorder. In fact, 61% of the current sample
reported sleeping 6 or fewer hours per night, and only about
one-third of the current sample (34%) reported the optimal
7-8 hours of sleep, as recommended by the Centers for Dis-
ease Control*? and others. Such high rates of insufficient sleep
duration are of particular concern given increasing reports of
prospective associations between short sleep duration and in-
creased risk of adverse health outcomes, including cardiovas-
cular diseases, diabetes, and mortality.?*** Roughly half of the
population reported “fairly bad or very bad” sleep quality in
the past month, suggesting that poor sleep quality is a highly
salient problem in this population. Notably, poor sleep quality
and insomnia-related symptoms have also been prospectively
linked with adverse cardiometabolic outcomes in community-
based population studies.??’

The most commonly reported IC/BPS nocturnal symptoms
reported were nocturnal urgency and frequent need to use the
bathroom, whereas bladder pain was somewhat less frequently
endorsed (22% of sample). Our analyses further confirmed that
sleep problems are independent contributors to QOL indicators
in this population, even after controlling for sociodemographic
characteristics and depressive symptoms (except in models
with mental health as the outcome). Finally, this study afforded
the opportunity to examine the extent to which short sleep dura-
tion and poor sleep quality contribute to QOL, over and above
nocturnal symptoms of the disorder, including urinary urgency,
pain, and need to use the bathroom. Multivariate models found
that short sleep duration and poor sleep quality were associated
with poorer self-reported physical health, even after further ad-
justment for IC/BPS specific nocturnal symptoms. However,
other relationships with QOL indicators were not significant af-
ter accounting for IC/BPS specific nocturnal symptoms. Com-
paring the magnitude of the associations and the consistency
of results across QOL outcomes, it is evident that IC/BPS noc-
turnal symptoms are the most consistent correlates of a range
of QOL outcomes, and generally the magnitude of the associa-
tion was greater than that for sleep quality and sleep duration.
However, these findings may reflect greater overlap between
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Table 3—Correlations among sleep quality, sleep duration, and IC/BPS nocturnal symptoms.

Variable 1 2 3 4 5
1. Sleep quality -

2. Sleep duration -0.50* -

3. Nocturnal bladder pain 0.32* -0.21* -

4. Nocturnal urgency 0.35** -0.20* 0.42* -

5. Nocturnal need to use the bathroom 0.39* -0.24* 0.32* 0.53* -
6. IC/BPS nocturnal symptom summary score 0.45* -0.28** - - -

Correlations between the IC/BPS symptom summary score and IC/BPS-specific symptoms (3-5) are not reported because the correlations will necessarily be
inflated, as the items comprise the summary score. **p < 0.001.

Table 4—Results of multivariate linear regression models predicting general QOL and disorder-specific QOL according to sleep
duration, sleep quality, or IC/BPS nocturnal symptoms.

Physical Health’ Mental Health’ Sexual Function* IC/BPS Impairment*

B (SE) B (SE) B (SE) B (SE)
Model 1: Sleep Duration 1.86 (0.25)** 1.80 (0.26)** 0.03 (0.02) -0.04 (0.01)**
Model 2: Sleep Quality * -2.86 (0.25)*** -3.07 (0.22)** -0.04 (0.02)* 0.06 (0.01)***
Model 3: IC/BPS Nocturnal Symptoms -2.76 (0.24) ** -1.60 (0.24) *** -0.10 (0.02) *** 0.14 (0.01)™**

Results reflect standardized coefficients and standard errors. Covariates include age, race, marital status, highest level of education, menstrual status, and
depressive symptoms. To avoid redundancy with the outcome, depressive symptoms were not included in the Mental Health models. THigher scores indicate
poorer sleep quality. ¥Higher scores indicate greater impairment/dysfunction. ' Higher scores indicate better functioning. ***p < 0.001; *p < 0.05.

Table 5—Results of multivariate linear regression models predicting general QOL and disorder-specific QOL according to sleep
duration or sleep quality, after adjustment for covariates.

Physical Health' Mental Health’ Sexual Function* IC/BPS Impairment*

B (SE) B (SE) B (SE) B (SE)
Sleep Duration 1.40 (0.25)** 1.48 (0.26) 0.01(0.02) -0.01(0.01)
Sleep Quality t -2.07 (0.27)** -2.90 (0.25) -0.01(0.02) 0.01(0.01)

Results reflect standardized coefficients and standard errors. Covariates include age, race, marital status, highest level of education, menopausal status, and
depressive symptoms, and IC/BPS nocturnal symptoms. To avoid redundancy with the outcome, depressive symptoms were not included in the Mental Health
models. T Higher scores indicate poorer sleep quality. ¥ Higher scores indicate greater impairment/dysfunction. ! Higher scores indicate better functioning.

5 <0,001.

the independent and dependent variables when examining IC/
BPS symptoms.

Taken together, these findings have important clinical impli-
cations as they highlight the multidimensional nature of sleep,
the high prevalence of a variety of nocturnal symptoms in IC/
BPS populations, and the unique prognostic importance of dif-
ferent types of sleep disturbances, in contributing to QOL in
IC/BPS populations. Clinically, providers may perceive sleep
problems as typical symptoms of IC/BPS, rather than specific
targets of intervention. Given that behavioral and pharmaco-
logic treatments for sleep problems are efficacious,”® and that
emerging evidence suggests that treating sleep problems can
have downstream effects on co-occurring conditions (e.g., pain,
depression),”3! whereas left untreated, sleep problems can
portend poorer depression treatment response,** an important
area for future research is to evaluate the impact of sleep prob-
lems on IC/BPS treatment outcomes. In fact, recent research
has found that in older adults with concurrent insomnia and
nocturia, patients who received a brief behavioral treatment
for insomnia (BBTI) showed improvements in sleep as well as
self-reported insomnia.*® Furthermore, patients with concur-
rent insomnia and nocturia had poorer treatment response to
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BBTI than those with insomnia only.** Thus, sleep clinicians
and researchers should also consider the impact of nocturnal
symptoms related to IC/BPS or other causes on the course and
treatment response for sleep disorders, particularly in popula-
tions at higher risk for nocturnal bladder symptoms and insom-
nia, such as older adults and women.

There are several limitations of the current analyses. First,
the cross-sectional nature of the data precludes determination
of causality. However, we did statistically adjust for many po-
tential confounders of the relationship, including sociodemo-
graphic characteristics, depressive symptoms, and menopausal
status, which are known to covary with both sleep and QOL.
In addition, although the inclusion of several domains of sleep
was a strength of the study, we used specific items modified
from the PSQI, rather than the full, validated PSQI scale, which
may have limited validity and reliability. Regarding the sample,
diagnosis of IC/BPS requires a clinical evaluation, which was
not performed in this population-based study. Although partici-
pants endorsed bladder symptoms consistent with an IC/BPS
diagnosis, it is possible that some participants would not meet
diagnostic criteria in a clinical evaluation. However, a recent
paper by our group has shown that the RICE sample reports
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similar severity of IC/BPS symptoms as a clinical population.®
Finally, the telephone survey techniques used to screen this
large population yielded low response rates, which may have
introduced bias in the sample. However, recent reviews of the
survey methodology literature suggest that among probability
samples conducted with a standardized process that adheres to
typical survey methodology standards (as in the present study),
response rates are only weakly associated with nonresponse
bias and may not be a strong indicator of survey data quality.**3*

These limitations notwithstanding, the current analyses fill
several key gaps in the literature. First, ours is the first com-
munity-based probability sample study to examine the relation-
ship between several domains of sleep and key indicators of
QOL in a large, representative sample of women with IC/BPS
symptoms. In addition, our study provides some evidence to
disentangle the association between general sleep characteris-
tics (duration and quality) and QOL, independent of IC/BPS
nocturnal symptoms. Given that sleep complaints are com-
mon comorbid symptoms of IC/BPS, these findings have clini-
cal relevance inasmuch as they suggest that some of the sleep
disturbances experienced by IC/BPS patients are more general
in nature, rather than specific symptoms of the disorder. Thus,
these findings suggest potential avenues for augmenting I1C/
BPS treatment strategies with sleep-focused treatments. Finally,
our findings add to the broader literature on sleep and pain,
which has tended to focus primarily on musculoskeletal pain,*
and extends the research to organ-specific pain syndromes. In
conclusion, findings demonstrate high prevalence of poor sleep
quality and short sleep duration, as well as nocturnal symptoms
related to IC/BPS. Given the links between sleep disturbances
and QOL, interventions to improve sleep in IC/BPS popula-
tions may be an important next step to improve QOL in this
population.
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