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Abstract

Loop diuretics are strongly recommended in patients with chronic congestive heart failure (HF) to alleviate signs and symptoms of
fluid overload. Loop diuretics help relieve congestive symptoms and reduce mortality, but may have side effects. This survey study
examined the impact of loop diuretic-induced overactive bladder (LD-OAB) symptoms on quality of life (QOL) in HF patients; and
management of OAB by HF patients and physicians. We found that (1) HF patients noted less severity of symptoms but similar
QOL with non-HF. (2) HF patients (58.8%) self-managed and underreported symptoms to physicians compared to non-HF
(74.8%); accordingly 65% of physicians noticed and managed symptoms. (3) Patients used mechanical solutions (pads/dia-
pers, Kegel exercises, and fluid reduction), and physicians adjusted diuretic doses or prescribed medications for OAB.
Our study highlighted that HF patients’ QOL associated with bladder symptoms was not better than the non-HF group
despite milder symptoms. Many HF patients either did not report or coped with/self-managed their loop diuretic-induced
bladder symptoms, pointing to a need for better awareness of patient experiences and patient-physician communication.
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Introduction Previous studies suggest that the use of loop diuretics is asso-

. . e ciated with higher prevalence of urinary frequency
Heart failure (HF) is defined as the heart’s inability to pump (adjusted odds ratio (OR)=3.09; 95% Cl=1.20-7.97),
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blood effectively to meet the body’s demand.” HF can lead to urgency (adjusted OR = 2.50; 95% CI = 1.00-6.27), and incon-

cor_lgestion and/or hypoperfusion, caysing symptoms such as tinence (adjusted OR = 1.88; 95% CI=0.57-6.17).”
fatigue, shortness of breath, and weight gain. Untreated HF
can result in frequent hospitalizations and reduced quality
of life (QOL).>> HF is one of the most prevalent conditions
worldwide that increases morbidity and mortality among
patients.4 About 6.2 million American adults have HF, and ! Department of Pharmacy Practice and Administration, College of
this number is projected to increase to 8 million by 2030.4° , Pharmacy, Western University of Health Sciences, Pomona, CA, USA

In keeping with the American College of Cardiology/ EZLTOQ:LFET::‘::&Y ms':sze::“;‘(’:" EL‘J“S‘LHYPe“e“m" Center,
American Heart Association (ACC/AHA) guidelines, loop 3 Depaftment of Interna)ll’ Medicinit Diyvisiory1 of Cardiology, University of
diuretics are strongly recommended in patients with Michigan School of Medicine, Ann Arbor, MI, USA
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fluid overload.! Over 80% of HF patients are prescribed
an oral loop diuretic, with furosemide being the most ) . L

.67 . . . . . Xin Pan, Department of Pharmacy Practice and Administration, College of
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ening of symptoms from overactive bladder (OAB).6’7 Email: xpan@westernu.edu

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
@ License (https:/creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further
BY NC

permission provided the original work is attributed as specified on the SAGE and Open Access page (https:/us.sagepub.com/en-us/nam/open-access-at-sage).

Urinary frequency is considered abnormal when urination
occurs more than eight times within a 24-hour period, and may
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occur regardless of amount of fluid consumed.® Urinary urgency
is defined as the sudden need to pass urine that is difficult to defer.
This urgency may result in a sudden desire to urinate that is diffi-
cult to control, leading to frequent trips to the restroom throughout
the day and night (nocturia), disrupting sleep patterns.® Urinary
frequency and urgency are quite often accompanied by involun-
tary leakage of urine, known as urgency urinary incontinence.®
These symptoms collectively contribute to emotional distress,
anxiety, and embarrassment, thereby necessitating medical inter-
vention and lifestyle adjustments for effective management.”"!

These symptoms of OAB are associated with an impairment
in QOL, with urinary urgency and urinary incontinence being
the most bothersome.” They may affect the social, psychologi-
cal, occupational, domestic, physical, and sexual aspects of life
for those who suffer from it.'® For instance, those with OAB
may not want to spend time with friends or family members
because they are afraid of being far from the restroom and
having to make frequent visits to the restroom. The nature of
these symptoms may also result in reluctance to report and/or
discuss their conditions with family members, caregivers, or
healthcare providers.'* Thus, the management of OAB in HF
patients and its impact on QOL has not been well studied.

Furthermore, less than half of these patients seek treatment
for their urinary symptoms.” Reports from patients with OAB
symptoms indicate that while they value physician communi-
cation, there is a lack of satisfaction regarding treatment
options for OAB and a feeling that their symptoms are not
taken seriously.”'? Therefore, it is imperative to examine
physician and patient perspectives regarding management
of OAB symptoms among patients with HF who are on
loop diuretics, and its subsequent impact on their QOL.

The objectives of this study were to examine (1) the
impact of loop diuretic-induced bladder symptoms on QOL
in HF patients; and (2) the management of OAB symptoms
by HF patients and by physicians managing them.

Method
Study Design

This study used a cross-sectional survey design including
patient and physician panels provided by M3 Group, Inc. (a
health research company) and Qualtrics platform for electronic
survey administration. This study protocol was approved by the
Institutional Review Board at Western University of Health
Sciences (ID: 2089126-2). Eligible participants provided
informed consent upon reviewing the survey introduction.

Sampling

The patients were English-speaking, aged >55 years, and suf-
fering from symptoms of OAB. HF group consisted of patients
with HF who were using a loop diuretic. Non-HF group did not
have HF and were not taking loop diuretics. The desired sample
size for patients was 176 participants in each group, determined
using an independent #test, with a statistical power of 0.8, an
alpha level of .05, and a small effect size (d = 0.3), as calculated

using G*Power."> To account for attrition, we recruited at least
250 patients for each patient group.

A representative sample of physicians (primary care pro-
viders and cardiologists) who prescribed loop diuretics for
treating patients with HF were recruited and completed the
physician survey. Physician sample size was limited to 200
based on access and funding constraints.

Data Collection Tool

Several tools, including Overactive Bladder Questionnaire
(OAB-Q) and Patient Perception of Bladder Condition
(PPBC), are available to assess OAB symptoms and their
impact on daily life, but they usually do not directly evaluate
the symptoms themselves, lack comprehensiveness in assess-
ing disease-specific QOL, and omit a symptom management
section.'* Additionally, to our knowledge, no existing tool is
specifically designed to assess these symptoms in HF patients
taking loop diuretics. Therefore, we developed more compre-
hensive and validated instruments to address these gaps and
better suit our research questions.

All participant surveys underwent face and content valida-
tion involving four physicians for the physician survey and
four laypeople for the patient survey. Following validation,
two questions from the physician survey and three questions
from the patient survey were revised to enhance clarity.
Survey responses were collected from patient and physician
panels by M3 Group, Inc. using Qualtrics links.

The patient survey included a total of 24 questions related to
OAB history, symptoms, management methods, bladder
symptom-related QOL, and patient characteristics (health liter-
acy and demographics: gender, race/ethnicity, education level,
health insurance, annual household income, health conditions,
and number of prescription medications). The HF group com-
pleted three additional questions related to loop diuretic use.
The physician survey comprised six questions, covering their
characteristics, OAB symptoms that patients reported, and
management of HF patients with loop diuretic-induced OAB
symptoms.

Outcome Measures

The primary outcomes included the bladder symptom-related
QOL score (BS-QOL), bladder symptom (BS) severity score,
and BS management score. The 10 BS-QOL items were
scored on a 4-point Likert scale (never =4, sometimes =3,
most of the time =4, and always=1). The total BS-QOL
score (range 10-40) was calculated as the sum of these
items, with a higher score reflecting better bladder symptom-
related QOL. The BS severity score (3-12) was determined
by the sum of three symptom severity questions on a
similar scale where never =1, sometimes =2, most of the
time =3, and always=4. A higher BS severity score indi-
cated more severe symptoms. The BS management score
(0-8) represented the number of strategies used by the
patient to manage their bladder symptoms.
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Statistical Analysis

Data were collected through the Qualtrics platform and ana-
lyzed using IBM SPSS v29.0."> All analyses were conducted
at a 95% significance level. Descriptive analysis was per-
formed to summarize survey responses. Independent #-tests,
chi-square tests, and one-way ANOVA were used to
compare characteristics between groups. A correlation analy-
sis was conducted to assess the association between BS-QOL
scores and other outcomes. Physician and patient responses
were also compared to assess congruency. Reliability of the
scale was assessed utilizing Cronbach’s alpha as a measure
of internal consistency. Factor analysis with Varimax rotation
was conducted to evaluate construct validity of the surveys.

Results

Participant Characteristics

A total of 500 patients and 202 physicians completed the
surveys from December 2023 to January 2024. Patients’

baseline characteristics are shown in Table 1. Key characteris-
tics were similar between the two groups, except for gender
(lower % females in HF group), annual household income
(lower income in HF group), number of health conditions,
and prescription medications (higher number in HF group).
These results align with published prevalence data of HF.'®"®
Among the physicians, there were slightly more cardiologists
(57.4%) than primary care providers (42.6%). Approximately
60% of these physicians had more than 10 years of practice expe-
rience. Group practice was the most common practice setting.

Instrument Validation

Cronbach’s coefficient alpha of 0.88 revealed high internal
consistency and hence strong reliability for the 11-item
QOL questions (HF group: 0.89; non-HF group: 0.87).
Factor analysis with varimax rotation revealed moderate to
strong item-item correlations with the predicted variables
indicated in Table 2. Most items loaded as expected, except
for the reverse-coded item 9, resulting in the three domains

Table |I. Comparison of Baseline Characteristics and Outcome Measures of Patient Groups.

Variables HF group (n=250) Non-HF group (n=250) P-value
Age (years), mean + SD 66.8+73 66.9 +83 445
Gender, n (%) <.001
Female 145 (58.5%) 215 (86.3%)
Male 105 (41.5%) 35 (13.7%)
Racelethnicity, n (%) 377
White 197 (78.8%) 214 (85.6%)
African American 28 (11.2%) 19 (7.6%)
Hispanic or Latino 12 (4.8%) 8 (3.2%)
Asian 4(1.6%) 4(1.6%)
Other 9 (3.6%) 5 (2.0%)
Education level, n (%) 418
High school/GED or less 59 (23.6%) 49 (19.6%)
Some college 91 (36.4%) 91 (36.4%)
Bachelor’s 67 (26.8%) 66 (26.4%)
Master’s/PhD/professional 32 (12.8%) 43 (17.2%)
Not disclosed | (0.4%) 1 (0.4%)
Annual household income, n (%) <.05
Less than $20 000 38 (15.2%) 41 (16.4%)
$20 000-$50 000 112 (44.8%) 78 (31.2%)
$51 000-$100 000 69 (27.6%) 76 (30.4%)
$101 000-$150 000 13 (5.2%) 35 (14.0%)
Greater than $150 000 Il (4.4%) 10 (4.0%)
| don’t know/Not disclosed 7 (2.8%) 10 (4.0%)
Number of health conditions, n (%) <.001
Less than 3 health conditions 80 (32.0%) 138 (55.2%)
3-5 health conditions 136 (54.4%) 97 (38.8%)
More than 5 health conditions 31 (12.4%) 5 (2.0%)
Not disclosed 3 (1.2%) 10 (4.0%)
Number of prescription medications, n (%) <.001
Less than 3 medications 15 (6.0%) 68 (27.2%)
3-5 medications 46 (18.4%) 85 (34.0%)
More than 5 medications 185 (74.0%) 93 (37.2%)
Not disclosed 4 (1.6%) 4 (1.6%)
BS severity score, mean + SD 7.10+2.17 7.59 +2.02 <.05
BS management score, mean + SD 1.48 +1.27 2.02+1.30 <.001
BS-QOL score, mean +SD 28.86 + 6.69 28.69 +6.08 .384

Abbreviations: BS, bladder symptom; GED, general educational development; PhD, Doctor of Philosophy; SD, standard deviation; QOL, quality of life.
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Table 2. Construct Validation of Survey Using Factor Analysis with Varimax Rotation.

Domains
Quality of  Bladder symptom  Overall quality
Items life severity of life
I. Increase: Has this medication (water pill) ever caused an increase in urination? —.047 .783 —-.099
2. Urge: Has this medication (water pill) ever caused a sudden or strong urge to pass —.245 .832 —.043
urine that made you run to the bathroom?
3. Leakage: Has this medication (water pill) ever caused bladder leak with or without a -.370 611 —.063
strong urge to urinate?
4. Overall QOL: How would you rate your current quality of life overall, considering 403 —.068 .653
the bladder symptom(s)?
5. QOLI: Do you avoid going to social activities or entertainment? —.109 .138
6. QOL2: Do you have to plan your activities more carefully? -.210 .180
7. QOL3: Is it difficult to get to the restroom on time because of your mobility? —.130 170
8. QOL4: Do you exercise less or limit your physical activity? —.158 231
9. QOL5: Do you get a good night’s sleep? —.002 —.112 .830
10. QOLS6: Does it cause problems with your partner or spouse? —.110 —.262
I'l. QOL7: Does it affect relationships with your friends and family? —.134 —-.037
12. QOLS: Does it cause you embarrassment? —-.303 192
13. QOL9: Do you feel frustrated or annoyed about the amount of time you spend in —411 .304
the restroom?
14. QOLI0: Are you worried about odor or hygiene? -.318 235

The colour shaded cells indicate those with the same colour, which have been loaded in the same domain (as mentioned in the instrument validation section).

as expected: bladder symptom severity (.611-.832), QOL
items (.643-.806), and overall QOL (.653).

Summary of Outcome Measures

Table 1 provides a summary of average BS severity score, BS
management score, and BS-QOL between the two patient
groups. Although the HF group exhibited a significantly
lower BS severity (7.10 vs 7.59; P<.05) and BS manage-
ment (1.48 vs 2.02; P<.001) than the non-HF group, there
was no difference in the bladder symptom-associated QOL
between the two groups (28.86 vs 28.69; P=.384).
Additionally, these three scores did not differ among individ-
uals using different types of loop diuretics (Furosemide (75%
of HF group), Torsemide (17%), and Bumetanide (8%)).

A pooled analysis revealed significant correlations between
BS severity score, BS management score, and BS-QOL.
Notably, BS severity (r=-.547, P<.05) and management
scores (r=-—.468, P<.05) exhibited negative correlations
with BS-QOL, while a positive correlation was observed
between BS severity and BS management scores (r=.284,
P<.05). These correlations were consistently significant
within each patient group, following the same pattern.

Symptom Reporting Between HF and Non-HF Patient
Group

In the HF group, 90.0% had increased urination, 85.6%
experienced urinary urgency, and 67.6% reported

incontinence, while in the non-HF group, these figures
were 93.2%, 92.5%, and 85.6%, respectively. Overall, a
significantly higher percentage of HF patients did not
report OAB symptoms to their physicians compared to
non-HF patients (41.2% vs 25.2%, P<.001). When HF
patients reported their loop diuretic-induced bladder symp-
toms to their physicians, they were more likely to receive
suggestions, of which lifestyle modification was more
common, followed by prescribed medications, referral to
specialists. A similar pattern was seen in non-HF patients,
although medications were prescribed more commonly
than lifestyle modification.

Comparison of HF Patient-Reported and
Physician-Noticed Symptoms

Figure 1 compares HF patient and physician responses on whether
patients were reporting loop diuretic-induced OAB symptoms to
physicians. Among the three bladder symptoms (increase in fre-
quency, urgency, and incontinence), an increase in urinary fre-
quency was the symptom most commonly mentioned by both
groups.

About half of the HF patients reported experiencing
urinary urgency at some point, while only one-third of phy-
sicians observed the same. Patient urinary incontinence was
reported by approximately one-third of patients (32.4%)
and physicians (36.1%). These results align with previous lit-
erature reports.7
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Figure 2. Comparison of bladder symptom management between patient groups and physicians.

Symptom Management by Patient Groups and
Physicians

As shown in Figure 2, in keeping with the pattern of HF
patients underreporting their loop diuretic-induced bladder
symptoms to their physicians, they also did nothing to
manage these symptoms compared to the non-HF group
(14.4% vs 4.9%, P<.001). Among HF patients who actively
managed their symptoms, the most common methods include
wearing pads/diapers (25.5%), avoiding liquids (20.9%), and
performing Kegel exercises (12.8%). Non-HF patients
employed similar methods such as wearing pads/diapers

(24.1%), avoiding liquids (21.8%), and taking OAB medica-
tions (14.9%).

Physicians did not mention wearing pads/diapers as a
technique to manage these bladder symptoms. Instead, they
recommended medication-related methods (over the
counter [OTC] and prescription medications) and adjusting
time and dosages of the loop diuretic administration.

Discussion

This study assessing OAB symptom incidence, management,
and impact on QOL used a survey tool that also underwent
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psychometric testing and demonstrated strong reliability and
validity. The study results revealed differences between HF
and non-HF patients and between patient and physician
perspectives.

The patient groups differed in gender, income, number of
health conditions, and prescription medications. Although prev-
alence data mention that more males in the age group of 60 to 70
years have HF, there is also data indicating that OAB impacts
more females.'®!” Our HF sample consisted of more females
with the combination of HF and OAB. Income levels in the
HF group were lower than the non-HF group which aligns
with previous research indicating an association between
lower income levels and increased cardiovascular risk.'”'®

Our study revealed that despite experiencing milder
bladder symptoms than the non-HF group, HF patients
reported similar QOL associated with bladder symptoms.
This finding points to a need for better management of
OAB symptoms overall; regardless of the HF condition,
these bladder symptoms were noticeable in both patient
groups, which had a significant impact on patients’ QOL.

Another key finding was the asynchrony of symptom expe-
rience and the reporting to physicians; and the subsequent or cor-
related differences in how patients self-managed their symptoms
and what physicians recommended to patients for managing
bladder symptoms. This is exemplified by more HF patients
reporting “doing nothing” to manage their bladder symptoms
and also not reporting symptoms to their physicians, compared
to the non-HF group. This tendency of HF patients to be less
actively engaged with reporting and managing these bladder
symptoms could be explained by several factors: (a) the lower
severity of bladder symptoms experienced by HF patients; (b)
HF patients may have developed acceptance/coping skills for
the unavoidable side effects of loop diuretics; (c) HF patients
may prioritize managing their heart condition over addressing
bladder symptoms; and (d) more than half of the HF patients
in our sample had more (3-5) concurrent health conditions
hence they may be more focused on dealing with those, diverting
attention away from bladder symptom management. The con-
verse could be true for non-HF patients in our sample, who
had OAB but less than three health conditions.

Increase in urination frequency was the most prevalent
loop diuretic-induced bladder symptoms reported by both
the HF patients and by physicians. However, physicians
reported lower frequencies of urinary urgency and inconti-
nence than the HF patients, indicating a need for promoting
clear communication and mutual understanding between
patients and physicians. In short, patients need to feel com-
fortable reporting symptoms and/or physicians should be
encouraging patients to report all symptoms.

Limiting fluid intake was a common non-pharmaceutical
technique used by patients and suggested by physicians to
control symptoms; however, disparities were noted in bladder
symptom management. Patients who actively managed their
symptoms commonly used wearing pads/diapers, a method
that was not mentioned by physicians in our sample. Instead,
physicians were more inclined to recommend medication-

related methods, such as prescribing OAB medications, adjust-
ing loop diuretic dosages, and counseling on the timing of loop
diuretic administration. This disparity may be because wearing
pads/diapers primarily addresses symptom management rather
than targeting the underlying causes. While it can be a practical
solution for managing these symptoms, physicians may priori-
tize interventions that address the root cause or provide more
comprehensive symptom relief.

Although our study did not examine the QOL of HF
patients in general, previous research has shown that HF can
severely impact patients’ QOL by reducing their independence
and daily activities.”> Poor QOL is also associated with high
hospitalization and mortality rates.” It is important to recognize
the significant impact of HF on QOL, as well as the potential
dual impact of HF and loop diuretic-induced bladder symp-
toms. These bladder symptoms can be managed more effec-
tively compared to heart conditions. However, unlike
non-HF patients, many HF patients in our study hesitated to
report their loop diuretic-induced bladder symptoms to physi-
cians, often resorting to self-management or no management.
Patients might not feel comfortable discussing these symptoms
or may accept them as an unavoidable side effect of taking
loop diuretics. Our results point to the need for physician
awareness of the impact of these bladder symptoms on QOL
and subsequently, the need to proactively ask patients if they
experience these symptoms and attempt resolution, in the
event that patients do not bring them up.

HF and non-HF patients employed similar strategies for
symptom relief, such as fluid restriction and using pads/
diapers, but physicians typically used different approaches
with HF patients. They were more inclined to address root
cause by adjusting loop diuretic administration time and/or
dosage or prescribing OAB medications. Additionally, cardi-
ologists might not consider managing bladder symptoms
given their specialized focus on cardiovascular conditions
and the need to manage patients’ edema. Enhancing patient-
physician communication regarding symptom reporting and
management is imperative to understand patient needs and
identify the most effective interventions for symptom allevi-
ation and improvement of QOL.

Limitations

A limitation of our study, as is true of survey studies, could
be the reliance on self-reported data that may have introduced
bias or inaccuracies in bladder symptom reporting. Future
studies could improve by incorporating objective measures
alongside self-reported data. Research also needs to
examine factors contributing to disparities in perception
and developing interventions to enhance patient-physician
communication and symptom management.

Conclusion

HF patients’ QOL associated with bladder symptoms was not
better than the non-HF group despite milder symptoms.
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Many HF patients either did not report or coped with/self-
managed their loop diuretic-induced bladder symptoms, indi-
cating a need for improved communication with physicians,
to help subsequent physician-aided management.
Discrepancies in perception and symptom management
between patients and physicians highlight the necessity for
better patient-physician communication and understanding
of patient preferences.
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