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Abstract

Aims: Bother attributed to lower urinary tract symptoms (LUTS) drives care-seeking and
treatment aggressiveness. The longitudinal relationship of LUTS severity and bother in a care-
seeking cohort, however, is not well understood. We aim to conduct a longitudinal evaluation of
LUTS severity and bother and identify characteristics of patients with discordant LUTS bother
relative to severity.

Methods: Men and women with LUTS seeking care at six US tertiary care centers enrolled in the
symptoms of lower urinary tract dysfunction research network study. Patients reporting at least
one urinary symptom based on the LUTS Tool were prospectively enrolled from June 2015 to
January 2017. Correlations were used to assess the relationship between LUTS severity and
bother. Discordance scores (ie, the difference between bother and severity) were used to classify
patients with high and low bother. Patients were classified as having high or low bother
phenotypes if scores were one standard deviation above or below zero, respectively. Repeated
measures multinomial logistic regression evaluated characteristics associated with high and low
bother phenotypes.

Results: LUTS severity and bother were at least moderately correlated for all symptom items and
highly correlated for 13 out of 21 items. Correlations were highest for urgency, and lowest for
daytime frequency and urinary incontinence. Odds of being in high bother phenotype were lowest
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at 3 and 12 months (3 months vs baseline odds ratio [OR] = 0.71, 95% confidence ninterval [CI] =
0.54-0.94; 12 months vs baseline OR = 0.66, 95% CI = 0.48-0.91), and highest for those who
endorsed all urgency questions (OR = 3.65, 95% CI = 2.17-6.13). Odds of being in the low bother
phenotype were lowest for patients who endorsed all urgency items (OR = 0.33, 95% CI = 0.26—
0.42), and all frequency items (OR = 0.68, 95% CI = 0.53-0.88).

Conclusions: LUTS severity and bother correlate highly and measurement of both in clinical
practice is likely redundant. There are patient factors associated with discordance which may
justify additional evaluation.

Keywords
correlations; lower urinary tract symptoms

1| INTRODUCTION

Lower urinary tract symptoms (LUTS) are highly prevalent in men and women aged =40
years, affecting up to 72.3% of men and 76.3% of women, and prevalence increases with
age.12 LUTS have been associated with a decline in health-related quality of life, general
health status, and mental health.3 Though some may believe that the most severe symptoms
would be the most bothersome, individuals may also be bothered by less severe symptoms. It
is important to understand how the presence, frequency, and severity of a symptom interact
with bother from that symptom over time in individuals, as these have all been shown to
have some impact on treatment received.*-6

The degree of bother attributed to LUTS has been proposed as a primary driver of care-
seeking and treatment aggressiveness.” The degree to which bother and symptom severity
interact, however, is not well understood. If, as is commonly believed, bother depends on
symptom severity in a predictable way, that is, increases in symptom severity have
associated increases in bother ratings, then symptom severity information is sufficient for the
assessment of LUTS, thereby potentially negating the need for clinicians to evaluate both
severity and bother of a given symptom. Existing data suggests that the overall severity of
LUTS is highly correlated with LUTS bother2:6:8 supporting this hypothesis. However, if
there is a threshold effect by which symptoms above a given severity level all produce the
same level of bother, then both symptom severity and bother rating are needed to understand
care-seeking behavior.

Previous investigations have evaluated reasons driving care-seeking among individuals with
LUTS.4579 |n this study, we sought to expand on the bother component of care-seeking
behavior and investigate the long-term stability of the relationship between symptom
severity and bother by conducting a longitudinal evaluation of the correlation between
severity and bother ratings in men and women seeking care for LUTS. In addition, we
explored individual variation in the relationship between symptom severity and bother
ratings and characteristics of individuals with discordant severity-bother phenotypes.

Neurourol Urodyn. Author manuscript; available in PMC 2021 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Agochukwu-Mmonu et al. Page 3

2| MATERIALS AND METHODS

2.1| Study design

The symptoms of lower urinary tract dysfunction research network (LURN) was established
in 2012 with the goal of evaluating and addressing gaps in understanding and measuring
LUTS, to ultimately improve the lives of those with lower urinary tract dysfunction. LURN
is a multi-center National Institute of Diabetes and Digestive and Kidney Diseases
sponsored research network. The development of LURN, its objectives, and the conceptual
framework has been described previously.10 The institutional review boards from all
participating sites approved the study protocol for the LURN observational cohort study.

Patients seeking care for LUTS at six US tertiary care sites were recruited and prospectively
enrolled in LURN Observational Cohort Study from June 2015 to January 2017. Patients
were invited to participate if they reported at least one urinary symptom on the LUTS Tool1!
with a one-month recall period.

Both men and women at least 18 years old presenting for the first time to a LURN physician
or for a return visit (men only) were recruited, including those that may have received prior
treatment for their LUTS. Detailed information about the study protocol and data collection
has been previously reported, including considerations for statistical power.12 Based on the
prospective sample size, the statistical power of the study was greater than 90% for detecting
correlations as small as 0.15 and odds ratio (OR) as small as 1.3 for outcome prevalence of
30%.

2.2| Measures

All measures were collected at baseline, 3-month, and 12-month visits. The LUTS Tool
includes an assessment of the severity and bother of 22 self-reported urinary symptoms
using a one-week recall period. For all analyses, 21 of the 22 LUTS tool items were used.
Urinary incontinence (Ul) with sex was not included due to relatively higher levels of
missingness and hypothesized informative missingness. Items were rated between zero and
four, with higher ratings representing higher severity or bother. LUTS tool items were
grouped into six symptom groups: frequency, urgency, incontinence, obstructive symptoms,
pain, and post-micturition (Table S1). Patient reported outcome measurement information
system (PROMIS) questionnaires of diarrhea, constipation, bowel incontinence, depression,
and anxiety were administered.13:14 Scores for each measure were based on a T-Metric
scaled to a reference population (mean = 50, SD = 10), with higher scores indicating higher
degree of the subset being measured. The geniotourinary pain index (GUP1)1® evaluates pain
symptoms associated with chronic pelvic pain, urinary symptoms, and quality of life. Scores
range from zero to 45 with higher scores indicating more pain. The perceived stress scalel®
(PSS) measures subjective stress. Individual scores range from zero to 40, with higher scores
indicating higher perceived stress.

2.3| Statistical analyses

For this study, we required that patients complete at least 15 of the 21 LUTS Tool severity
questions at each timepoint. Missing data was minimal for the LUTS Tool among those that
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met this criteria (<2% overall). For timepoints with at least 50% non-missing expected
bother responses (ie, responded 1 or higher for the severity item), missing bother responses
were imputed. Otherwise, the timepoint was removed from the analysis. Multiple imputation
using sequential regression techniques was performed in IVEWare Version 2.0.17.18

Polychoric correlations were calculated to estimate the correlation between LUTS tool
severity and bother at the item level (by timepoint) and at the patient level. Patient level
correlations were calculated for each patient with at least five items endorsed (i.e., item
severity rating of one or higher). Correlations less than 0.3 were considered poor, 0.3 to 0.5
low, 0.5 to 0.7 moderate, and 0.7 or greater represented high correlations.1® To evaluate item
level correlations over time and between men and women, 21 repeated measures linear
regression models were fitted using item severity and bother standardized to zero mean and
unit variance. In each model, bother was regressed on severity, sex, timepoint, and
interactions between severity and sex and severity and timepoint.

Discordance scores were calculated by taking the difference between bother and severity for
each item. Scores ranged from —4 (severe but not bothersome) to +4 (not severe but
bothersome), with zero representing no discordance (i.e., equal severity and bother). The
same calculation was completed for average severity and bother among all endorsed
symptoms and within each of the six symptom categories. Patients were defined as being in
the “high bother phenotype” or “low bother phenotype” if their average discordance was at
least one standard deviation above or below zero, respectively. Patients not meeting either
definition were considered to have “concordant bother.” Repeated measures multinomial
logistic regression was performed to assess factors associated with being in the high and low
bother phenotypes. Covariates considered for model selection included: age, sex, race, body
mass index, major psychiatric disease, depression, functional comorbidity index, GUPI total
score, PSS score, PROMIS T-scores, and indicators for endorsement of all items in each of
the six symptom categories. Model selection was completed using the method of best
subsets.20 All analyses were conducted using SAS version 9.4 (SAS Institute, Inc, Cary,
NC).

3| RESULTS

3.1| Sample description

A total of 1040 LURN patients (508 men and 532 women) were included in the study for
baseline evaluation. At 3 and 12 months, 887 patients (443 men and 444 women) and 832
patients (429 men and 403 women) met criteria for inclusion. Patients were on average 58.7
years old, white (84%), and overweight or obese (76%; Table 1). On average, men were
older (61.2 vs 56.3; £<.001) and more likely to be overweight or obese (79% vs 73%; P
=.011).

3.2| Correlations and differences between severity and bother

At baseline, correlations between severity and bother by item ranged from 0.57 (Ul with
sleep) to 0.82 (urgency). Correlations were generally consistent over time, with no evidence
of statistically significant pairwise differences between the three timepoints. Correlations
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were at least moderate (=0.5) at two or more timepoints for all 21 items and high (=0.7) at
two or more timepoints for 13 of 21 items (Figure 1). The LUTS Tool item with the highest
correlations between severity and bother was urgency, ranging from 0.79 to 0.82 across the
three timepoints, while daytime frequency (range 0.59 to 0.61), Ul while sleeping (range
0.53 to 0.68) and Ul for no reason (range 0.60 to 0.67) had the lowest correlations (Table
S2).

Correlations between severity and bother in men and women were largely similar at
baseline, with the exception of significantly higher correlations in women for frequency
(0.81 vs 0.77) and straining (0.79 vs 0.73), and significantly higher correlations in men for
nocturia (0.68 vs 0.67) and hesitancy (0.75 vs 0.66) (Table S3). All correlation differences
between men and women were less than 0.1.

Correlations were mostly strongly positive (median =0.75 for all three timepoints) (Figure
S1). Patient-level correlations spanned the full range (-1 to 1), with 5% of patients having
negative correlations between severity and bother at baseline, 7% at 3 months, and 5% at 12
months.

Differences in ratings for corresponding LUTS Tool severity and bother items across all
three timepoints were centered around zero indicating concordance (i.e, no difference
between severity and bother) and were consistent over time (Figure 2). Among the six LUTS
Tool symptom groups, most patients rated their frequency, obstructive, and post-micturition
symptoms more severe than bothersome and incontinence symptoms more bothersome than
severe (Figure S2). Ratings for urgency and pain were largely concordant and these
relationships were consistent over time.

3.2.1| High and low bother phenotype—The relationship between overall average
bother and severity ratings was mostly concordant across all timepoints, but with wide
variability (Figure 3). At baseline, 14% and 17% of patients demonstrated high and low
bother phenotypes, respectively. The prevalence of the high bother phenotype decreased to
9% at 3 months and 7% at 12 months, while the prevalence of the low bother phenotype
increased to 25% at 3 months and 30% at 12 months. The majority of participants in the
high bother phenotype shifted to the concordant bother phenotype at 12 months (61%), and a
minority shifted to the lower bother phenotype at 12 months (9%). Lower odds of being in
the high bother phenotype (vs concordant bother) was significantly associated with longer
time from baseline (3 months OR = 0.71, 95% confidence interval [CI] = 0.54-0.94; 12
months OR = 0.66, 95% CI = 0.48-0.91) and older patient age (OR = 0.97 per year increase,
95% CI = 0.96-0.99; Table 2). Higher odds of being in the high bother phenotype (vs
concordant bother) was significantly associated with higher GUPI total score (OR = 1.04 per
unit increase, 95% CI = 1.04-1.08), and endorsement of all urgency questions (OR = 3.65,
95% CI = 2.17-6.13). Lower odds of being in the low bother phenotype (vs concordant
bother) was significantly associated with higher GUPI total scores (OR = 0.91 per unit
increase, 95% CI = 0.89-0.93), higher PROMIS sleep disturbance scores (OR = 0.98 per
unit increase, 95% CI = 0.97-0.99), endorsement of all urgency questions (OR = 0.33, 95%
Cl =0.26-0.42), and endorsement of all frequency questions (OR = 0.68, 95% CI = 0.53-
0.88). The odds of being in the high or low bother phenotypes were not significantly
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associated with the PSS total score, and PROMIS gastrointestinal (GI) bowel incontinence,
Gl constipation, Gl diarrhea, anxiety, depression, and physical function scores.

As a sensitivity analysis, the GUPI subscales were tested in separate models. The odds of
being in the high or low bother phenotypes (vs concordant bother) for higher values of the
subscale scores were all consistently in the same direction as the GUPI total score. All
associations with probability of group membership for the subscale scores were statsically
significant, except that the higher GUPI pain subscale score were not significantly associated
with the odds of being in the high bother phenotype.

As a second sensitivity analysis, participants were classified into the high or low bother
phenotype based on the fitted regression line for average severity and bother rather than the
45 degree line (ie, the solid red line in Figure 3 instead of the solid blue line). With this
reclassification, 13% of participants were in the high bother phenotype and 14% were in the
low bother phenotype at baseline. Factors associated with probability of group membership
were similar except that higher GUPI total scores were not significantly associated with
odds of being in the high bother phenotype. Otherwise, the magnitude, direction, and
statistical significance of all effects remained consistent.

DISCUSSION

In this study, the correlation between severity and bother for 21 symptoms was at least
moderately correlated at two of the three timepoints (baseline, 3 months, and 12 months) for
men and women. LUTS severity and bother correlations were also strongly positive at the
patient level. We also demonstrate that for most symptoms at two or more timepoints, LUTS
severity and bother correlations were high. Collectively, these findings suggest that
measurement of both severity and bother in a clinical setting is likely redundant for most
individuals and for most symptoms. Individuals with urgency symptoms and those who
endorse more pain, may require a closer evaluation of bother attributed to their symptoms.

Previous investigations have demonstrated convincingly that overall symptom severity and
bother are highly correlated at baseline and least moderately correlated over a period of 5
years in community dwelling men.2! The current study clarifies this broader relationship by
demonstrating that in a contemporary cohort inclusive of men and women seeking care for
LUTS, the correlations between symptom severity and bother across 21 LUTS questions are
consistent and at least moderately correlated at two of the three timepoints. All correlations
were at least moderate, and two thirds were considered high (>0.7). The moderate
correlations ranged from 0.57 to 0.69, and included symptoms of Ul with sleep, Ul for no
reason, daytime frequency, nocturia, spraying, post-void Ul, and dribbling. Though the
correlations were moderate, there was still a notable correlation with bother. Moreover, for
all of these symptoms, lower severity scores (rarely or sometimes) elicited the full range of
bother ratings, indicating that for some even low severity was extremely bothersome. Many
of these symptoms are common with aging and therefore may induce lower bother in older
participants compared with younger participants, resulting in moderate correlations.

Neurourol Urodyn. Author manuscript; available in PMC 2021 November 01.
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In this cohort, we also had a higher proportion of patients with high bother compared with
community cohorts,2! which is likely due to the fact that this cohort is care-seeking. This
supports current data that suggests bother from urinary symptoms is a primary driver of
health care-seeking behavior.22 In our data, we observed that a majority of patients had
symptom bother that matched symptom severity, as the majority of discordance scores
(69%) were within a standard deviation of zero at baseline. This suggests that generally,
symptom severity and/or symptom bother may potentially drive care-seeking and in real-
world clinical settings, evaluation of either may be sufficient.

In this study, we observed that there were some patients with discordance between bother
and severity. We found that 14% of patients had a high bother phenotype, while 17% of
patients had a low bother phenotype. Our finding that individuals with a high bother
phenotype endorsed more urgency symptoms and had higher GUPI scores suggests that
urgency is a symptom which triggers treatment-seeking and is also consistent with findings
reported by other population-based studies.223 A prior study in the LURN cohort at 12
months found worsened urinary quality of life in those with urinary urgency.24 Interestingly,
we also noticed that over time and with increasing age, individuals were less bothered. This
likely represents adaptation over time as opposed to treatment received. These individuals
likely represent a shift into the low bother phenotype (9%), which we observed in this study.
While evaluating treatment data was outside the scope of a this study, a prior study using this
cohort demonstrated that everyone who received treatment did not demonstrate improvement
at 12 months and some reported worse symptoms with treatment.2> This further supports the
notion that symptom severity may be just as important as symptom bother in care-seeking
populations. This may not be universally applicable in certain individuals considering
patients’ expectations, response, and acceptance of treatments.

Limitations of this study include that this cohort is care-seeking and we do not evaluate
treatment data. The fact that these individuals are care-seeking, however, makes them
distinct as they are uniquely driven by the severity and/or bother of their symptoms, which
makes our findings more applicable to clinical settings. The effect of treatment on these
relationships will be the subject of future work. In addition, our cohort is more homogenous
than a real-life cohort, which may limit generalizability. Lastly, there are numerous ranges
available to characterize the strength of correlation coefficients beyond those used in this
study, and a selection of different ranges may have an impact on the results presented.

These limitations notwithstanding, we uniquely and meticulously evaluated the longitudinal
correlation and relationship between LUTS severity and bother for a constellation of LUTS
in a cohort of care-seeking individuals and provided insight into the point at which
individuals seek care for LUTS. This study has implications for patients, healthcare
providers, and the healthcare system. While data consistently show that individuals are
largely driven by LUTS bother to seek care, we demonstrate that LUTS severity is not a
negligible aspect of symptom evaluation and may have equal bearing on why many
individuals seek care for LUTS. In addition, we identify characteristics associated with
discordance in bother and severity.
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5| CONCLUSIONS

At the sample and individual level, LUTS severity and bother values correlate highly, with
little change over time. Though many of the patients had concordance between LUTS
severity and bother, there is a subset of patients, however, with discordance between LUTS
severity and bother (i.e., high and low bother phenotypes). Identification and
characterization of these individuals with high bother phenotype may be useful to determine
which individuals and which symptoms justify further evaluation. In most cases, however,
given high concordance between severity and bother, measurement of both LUTS severity
and bother is likely redundant.
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Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.

Polychoric correlation coefficients for lower urinary tract symptom (LUTS) tool severity and
bother items (imputed data, by timepoint). Line graph of polychoric correlation coefficients
for LUTS tool severity and bother items. Each value on the x-axis represents a different
LUTS tool question, polychoric correlation values are shown on the y-axis, and each line
represents one of the three timepoints (baseline, 3 months, and 12 months). SUI, stress
urinary ncontinence; Ul, urinary incontinence
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FIGURE 2.
Differences between severity and bother at baseline, 3 months, and 12 months. Color map of

differences between severity and bother. The difference was calculated as bother minus
severity for each LUTS tool question and timepoint, so negative differences represent greater
severity than bother and positive differences represent greater bother than severity. Each row
represents a different LUTS tool questions and shows the relative frequency of differences
using shades of gray, with darker shades representing higher frequency. LUTS, lower urinary
tract symptoms; SUI, stress urinary ncontinence; Ul, urinary incontinence
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Baseline 3-month 12-month
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FIGURE 3.
High bother phenotype distribution by timepoint. Average LUTS tool severity versus

average LUTS Tool bother at baseline, 3 months, and 12 months.Scatterplot of average
LUTS Tool bother by average LUTS tool severity, paneled by timepoint. Average bother
(and severity) were calculated as the sum of bother (severity) responses divided by the
number of symptoms endorsed (ie, severity response of at least 1). Average discordance was
calculated as average bother minus average severity, and patients with average discordance 1
standard deviation above (or below) zero were considered to be in the high (low) bother
phenotype. Solid blue lines represents equal average bother and severity (ie, average
discordance of zero), solid red lines represent simple linear regressions (SLR) of bother
regressed on severity, dotted red lines represent cutoffs for high and low bother phenotypes,
blue circles represent patients in the “concordant bother” phenotype, and red circles
represent patients in either the high or low bother phenotypes. LUTS, lower urinary tract
symptoms
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