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Abstract

Background: Lower urinary tract symptoms (LUTS) are associated with frailty phenotype, a
risk factor for functional decline. Our objective was to determine the association between baseline
LUTS and 2-year risk of new functional limitation among older men.

Methods: We analyzed data from the Osteoporotic Fractures in Men (MrOS) study with baseline
at Year 7 and follow-up through Year 9. Participants included 2716 community-dwelling men
age =71 years without any baseline self-reported functional limitation. LUTS severity (American
Urologic Association Symptom Index) was classified as none/mild (score 0-7), moderate (8-19),
and severe (20-35). At baseline and follow-up, men reported their ability to complete several
mobility, activities of daily living (ADLSs), and cognition-dependent tasks. Risk was estimated
for 3 incident functional limitation outcomes: 1) mobility (any difficulty walking 2—3 blocks or
climbing 10 steps), 2) ADL (any difficulty bathing, showering, or transferring), and 3) cognition-
dependent (any difficulty managing money or medications). We used Poisson regression with

a robust variance estimator to model adjusted risk ratios (ARR) and 95% confidence intervals
(CI) controlling for age, site, and comorbidities; other demographic/lifestyle factors did not meet
criteria for inclusion.

Results: Overall, the 2-year risk was 15% for mobility, 10% for ADLSs, and 4% for cognition-
dependent task limitations. Compared to none/mild LUTS, risk of incident mobility limitations
was increased for moderate (ARR=1.35, 95% CI: 1.12,1.63) and severe LUTS (ARR=1.98,
95% Cl: 1.48,2.64). Men were also at higher risk for incident ADL limitations if they

reported moderate (ARR=1.32, 95% CI: 1.05,1.67) and severe LUTS (ARR=1.62, 95% ClI:
1.07,2.43). Results were somewhat attenuated after adjusting for the frailty phenotype but
remained statistically significant. LUTS were not associated with incident cognition-dependent
task limitations.

Conclusions: LUTS severity is associated with incident mobility and ADL limitations among
older men. Increased clinical attention to risk of functional limitations among older men with
LUTS is likely warranted.

Keywords
Functional health status; Aging; Epidemiology; Disability; Benign Prostatic Hyperplasia

INTRODUCTION

Lower urinary tract symptoms (LUTS) affect almost half of men after age 70.1:2 Older
men with greater LUTS severity are more likely to be depressed?, phenotypically frail3,
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and to report difficulties with mobility, activities of daily living (ADLS), and instrumental
activities of daily living (iIADLs).245 LUTS is also associated with greater risk of falls
and some studies show a positive association between LUTS and fractures in older men.5:7
However, current first line medications for male LUTS® are not designed to prevent these
important geriatric outcomes. Rather, they narrowly focus on reducing symptom severity
by targeting prostatic enlargement, smooth muscle dysfunction, and detrusor overactivity,
which may contribute to even greater systemic risks for older men.®-13 To our knowledge,
no prior studies have examined the longitudinal association between LUTS and incident
functional limitation. Understanding whether LUTS precedes functional limitation is an
important first step towards understanding the prognostic value of LUTS in older men, for
identifying potentially modifiable risk factors for co-occurring geriatric syndromes, and for
weighing potential urinary symptom benefits and functional adverse events of current and
future interventions for LUTS in older men.

In order to address this gap in knowledge, we evaluated the association of baseline LUTS
severity, overall and by storage and voiding subscores, with incident self-reported functional
limitations (mobility, ADLs, and cognition-dependent tasks) in a large cohort of older,
community-dwelling men. We hypothesized that men with more severe LUTS at baseline
would have a higher risk of developing new functional limitations within 2 years.

METHODS

Participants

The Osteoporotic Fractures in Men (MrOS) study is a multicenter cohort study of 5,994
community-dwelling men age 65 years or older at enrollment as previously described.14
Briefly, this cohort was designed to collect comprehensive data to study older men’s health,
including urologic symptoms, with a particular focus on falls and fractures. Men were
recruited from March 2000 to April 2002 from six geographic regions in the US. Surviving
participants were invited to return to the clinic during Year 7 (March 2007 — March 2009)
and to complete a questionnaire during Year 9 (March 2009 — February 2011). Year 7 was
the first visit at which men were asked about ADLs and functional cognition-dependent task
limitations. The analytic cohort included 2,716 men who attended the Year 7 clinic visit and
completed the Year 9 questionnaire, completed self-reported functional assessments at both
Year 7 and 9, and completed LUTS assessments and reported no functional limitation in any
domain at Year 7 (Supplemental Figure 1). All participants gave written informed consent
and Institutional Review Boards at each participating institution approved the study.

LUTS Assessment

LUTS were assessed during Year 7 with the validated, widely used 7-item American
Urological Association Symptom Index (AUASI)1®, including individual items on urinary
frequency, urgency, intermittency, straining, weak urinary stream, incomplete bladder
emptying, and nocturia. Responses to each item are on an ordinal scale with values ranging
from 0 to 5 (higher = more frequent symptoms) and total scores range from 0 to 35. For
example, to evaluate the storage symptom of urgency men were asked “Over the past month,
how often have you found it difficult to postpone urination?” and to evaluate the voiding
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symptom of incomplete emptying men were asked “Over the past month, how often have
you had a sensation of not emptying your bladder completely after you finish urinating?”
Response options included “Not at all”, “Less than 1 time in 57, “Less than half the time”,
“About half the time”, “More than half the time”, or “Almost always”. The AUASI has
clinically relevant categories of 0 to 7 (none/mild), 8 to 19 (moderate), and 20 to 35
(severe).8 In addition to the total score, we calculated validated AUASI subscores separately
for storage symptoms (urgency, frequency, nocturia) and for voiding symptoms (incomplete
emptying, intermittency, weak stream, straining).1® These subscores were categorized using
percentiles rather than other categories because we did not want to make assumptions about
their distribution in our study population.

Functional Limitation Assessment

Functional status was assessed at Year 7 and again at Year 9. Specifically, men reported their
perceived difficulty and ability to complete the following tasks without help from others

and without using any special aids: walking 2 to 3 blocks on level ground, climbing ten
steps without resting, managing money or medications, bathing/showering, and transfers
(“difficulty getting in and out of beds or chairs”). Response options included “Some
difficulty”, “Much difficulty”, and “Unable to do it” and if they reported that they did not do
a task or were unable, they were asked whether or not this was due to a health or physical
problem.

We focused on three distinct domains of functional limitation: 1) mobility limitation, 2)
ADL limitation, and 3) cognition-dependent task limitation. Mobility limitation was defined
as having any difficulty or inability to walk 2 to 3 blocks or climb ten steps.17:18 ADL
limitation was defined as any difficulty or inability to bathe, shower, or transfer in and out of
beds or chairs. Cognition-dependent task limitation was defined as having any difficulty or
inability to manage money or medications.

Other Measurements

All covariate measures were collected at the Year 7 visit except demographics which were
collected at enrollment. These included age, clinic site and selected variables from five
groups: demographics (education, race, and marital status), anthropometrics (BMI and waist
circumference), health-related behaviors (smoking, alcohol intake, and physical activity),
cardiovascular comorbidities (self-reported history of myocardial infarction or angina, heart
failure, and hypertension), and other medical comorbidities (self-reported history of diabetes
mellitus, prostate cancer, chronic obstructive pulmonary disease, and stroke or Parkinson’s
disease). Additional covariate details are in the Supplemental Methods S1.

Statistical Analysis

In this analytic cohort, defined in part by the absence of any functional limitation at

Year 7, the primary independent variable was LUTS severity at Year 7 and the 3 primary
dependent variables were incident mobility limitation, incident ADL limitation, and incident
cognition-dependent task limitation at Year 9, respectively. We first compared distributions
of established LUTS and functional limitation risk factors across clinical categories of
LUTS severity. We then modeled associations of overall LUTS severity (clinical categories
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and approximately equal fourths or rough quartiles of total AUASI score) and storage and
voiding subscores (approximately equal thirds or rough tertiles) with incident functional
limitations using risk ratios (RR) estimated with a modified Poisson regression model with
robust error variance.1?

To identify and control for confounding factors, we applied a change in estimate criteria.2
First, we forced age and study site into the model. Next, we fit a full multivariable

model including age, site, and variables forming 5 categories of potential confounders:
demographics, anthropometrics, health-related behaviors, cardiovascular comorbidities, and
other medical comorbidities. We then successively removed a category of variables from
the full model and each time calculated the % change in the beta coefficients compared

to the full model, with a change of =5% used to indicate important confounding.?! Only
cardiovascular and other medical comorbidities met this criteria for confounding and were
therefore included in models with mobility limitation or ADL limitation as the dependent
variable, and no groups met this criteria for inclusion in models with cognition-dependent
task limitation as the dependent variable. We further adjusted for sleep apnea as a possible
confounder, but adjustment did not materially change the beta coefficients so it was not
retained. The final multivariable model for all dependent variables included age (continuous
in years), site, and self-reported myocardial infarction or angina, heart failure, hypertension,
diabetes mellitus, prostate cancer, stroke or Parkinson’s disease, and chronic obstructive
pulmonary disease.

To visualize potentially complex interactions, we plotted the estimated probability of new
functional limitations by potential effect modifiers, stratified by LUTS severity. We then
tested for effect modification of the main associations by including a cross product term with
age, any LUTS treatment (medication or surgery), neurologic disease (stoke or Parkinson’s
disease), or diabetes and LUTS severity as a three level variable (none/mild, moderate,
severe).

We conducted sensitivity analyses further adjusting for variables that could be confounders
or mediators as outlined in our conceptual model (Figure 1), including: Geriatric Depression
Scale (GDS), SF-12 mental component score (MCS), multimorbidity, self-reported general
health status, cognitive function (3MS and Trails B; both continuous), frailty phenotype,
and LUTS medication use (a-antagonist, 5a.-reductase inhibitor, or anti-cholinergic use).
To maximize adjustment for frailty, we simultaneously included each of the following
frailty phenotype criterion as separate variables: gait speed (continuous), grip strength
(continuous), PASE (continuous), exhaustion (SF-12 question that asks “Did you have a

lot of energy?”; categorical), and unintentional weight loss of =5% since prior visit (binary).
We conducted additional sensitivity analyses excluding men with urinary incontinence (at
least weekly). In additional sensitivity analyses, we used stabilized inverse probability of
censoring weights (IPCW) to account for potential bias due to loss of follow-up by modeling
each participant’s probability of having a non-missing outcome at follow-up as a function
of all demographic and baseline clinical characteristics included in Table 1.22 Weights were
constructed using the LOGISTIC procedure in SAS version 9.4 and were then applied to
subsequent models evaluating the associations of LUTS with incident functional limitations.
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P-value <0.05 was considered statistically significant. All analyses were performed using
STATA version 15.1 (StataCorp LLC, College Station, TX). This study followed the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline for cohort studies.

General characteristics of the 2716 community-dwelling men in this prospective analytic
cohort are reported by LUTS severity category in Table 1. Within this analytic cohort,

56% of men had none/mild LUTS, 38% had moderate LUTS, and 6% had severe LUTS.
Mean time between the baseline and follow-up visit was 2.0 (standard deviation 0.12) years.
During follow-up, the cumulative incidence of new limitations was 15% for mobility, 10%
for ADLs, and 4% for cognition-dependent tasks.

Associations between baseline LUTS severity and incident mobility limitations are reported
in Table 2. Overall, 11% of men with none/mild LUTS, 17% of men with moderate LUTS,
and 26% of men with severe LUTS developed new mobility limitations during follow-up.
Compared to men with none/mild LUTS, men with moderate and severe LUTS were 35%
and 98% more likely to develop incident mobility limitations, respectively. A similar graded
association was observed between quartiles of total AUASI score and incident mobility
limitation, although there was some evidence of a non-linear association and of increased
risk among men with total AUASI scores from 4 to 7, compared to 0 to 3. When storage and
voiding subscores were examined separately, both were positively associated with risk of
incident mobility limitation and RRs were of similar magnitude. When considering variables
with an unclear role (potential mediators or confounder), further adjustment one at a time for
LUTS medication use, self-reported general health status, and GDS as well as all 5 frailty
phenotype components produced smaller RRs that remained statistically significant, whereas
further adjustment for multimorbidity did not materially change the results (Supplemental
Table 1). For example, after adding baseline gait speed, grip strength, PASE, exhaustion,

and unintentional weight loss to the final multivariable model, the RR for severe LUTS
compared to none/mild LUTS attenuated from 1.98 to 1.60.

Baseline LUTS severity was also positively associated with incident ADL limitations (Table
3). During follow-up, 8% of men with none/mild LUTS, 12% of men with moderate LUTS,
and 15% of men with severe LUTS developed new ADL limitations. Compared to men
with none/mild LUTS, men with moderate and severe LUTS were 32% and 62% more
likely to develop incident ADL limitations, respectively. When associations were examined
by quartiles of total AUASI score, only men in the highest quartile had an increased risk

of new ADL limitations compared to men in the lowest quartile. When subscores were
examined separately, men in the middle or highest category of storage subscores were more
likely to develop incident ADL limitations compared to the lowest category. Men in the
highest category of voiding subscores, but not middle category, had a higher risk of incident
ADL limitation. Adjustment for other potential confounders somewhat attenuated the RR
estimates and led to wide confidence intervals that included 1 (Supplemental Table 1).
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Baseline LUTS severity was not associated with incident cognition-dependent task
limitations (Supplemental Table 2), although confidence intervals were wide and included
clinically meaningful effect estimates above and below 1. When subscores were examined
separately, associations were not significant, and RR were in the opposite direction for
storage versus voiding LUTS.

Additional sensitivity analyses are reported in Supplemental Table 1 and Supplemental Table
3. We also observed evidence of an interaction between age and overall LUTS severity for
associations with all three functional limitation outcomes (mobility: Pfor interaction = 0.04;
ADL.: Pfor interaction = 0.02; cognition-dependent tasks: P for interaction = 0.04; Figure

2 and Supplemental Table 4). Although men in the highest quartile of total AUASI score
had an increased risk of incident mobility limitation in all age groups, the RR estimates
were greatest among men in the lowest age tertile (71-76 years) compared to the middle
(77-80 years) and highest (81-98 years) age tertiles. Conversely, the association between
overall LUTS severity and incident ADL limitation was strongest among men in the middle
age tertile. Among men in the lowest age tertile, higher total AUASI was associated was

an increased risk of incident cognition-dependent task limitation (Supplemental Figure 2),
although confidence intervals were wide. We did not observe evidence of a consistent
interaction of LUTS severity with LUTS treatment, neurologic disease, or diabetes.

DISCUSSION

In this prospective cohort study, we found that older community-dwelling men with

greater LUTS severity had a higher risk of developing new mobility and ADL limitations
within two years. These associations were independent of age and comorbidities, appeared
similar when comparing highest versus lowest tertiles for both storage and voiding LUTS
subtypes, and persisted among men without urinary incontinence or cognitive impairment.
Observed associations appeared to vary by age group and were partially, but not completely,
explained by greater phenotypic frailty, depressive symptoms, and poorer self-related

health status among men with more severe LUTS. Conversely, few men developed new
cognition-dependent task limitations during the 2-year follow-up and LUTS severity was not
consistently associated with this outcome.

Several cross-sectional studies report that men with LUTS report greater functional
limitation compared to men without LUTS. Consistent with the earliest publications 3
decades ago, 2324 subsequent studies have confirmed that men with LUTS have lower scores
on the SF-36 physical functioning subscale.2-30 The SF-36 physical functioning subscale
summarizes the amount of self-reported limitation due to health in 10 tasks that include

a range of concepts, including mobility, physical activity, and a single ADL (“bathing or
dressing yourself”).31 Two of the tasks assessed in this subscale, ability to “walk several
blocks” and “climb one flight of stairs”, are similar to our mobility limitation outcome and
may explain previously observed cross-sectional associations. Despite the consistency of
these cross-sectional associations, there remains a key lack of longitudinal studies examining
the association between LUTS severity and geriatric outcomes, such as change in functional
status. Our study fills this knowledge gap.
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If LUTS caused new mobility and ADL limitation, one would expect a lower risk of these
outcomes, as well as their surrogates or proxies, among men receiving effective LUTS
treatments in clinical trials. Although we are unaware of any LUTS trials that formally
assessed change in mobility or ADL limitation, a secondary data analysis of the Medical
Therapy of Prostatic Symptoms trial, which compared placebo, doxazosin, finasteride, and
doxazosin plus finasteride (combination therapy), suggested a modestly slower decline in
the SF-36 physical functioning subscale among men randomized to finasteride compared
to placebo (difference of change from baseline to year 4 = 2.20, 95% CI 0.17, 4.57,
P=0.05).32 However, a similar association was not observed among men randomized

to doxazosin or combination therapy compared to placebo despite greater decreases in
LUTS severity in these treatment arms32:33, suggesting that the effect of finasteride on
SF-36 was not mediated by LUTS severity. Data from other randomized clinical trials have
also reported mixed results for the effect of medication or surgery on improving activity
limitation due to LUTS.34-38 In our analysis, associations were minimally attenuated after
adjustment for LUTS medication use, which is consistent with the hypothesis that mobility
and ADL limitations are part of the natural history of LUTS, independent of available
pharmacologic therapies. Taken together, interventions that improve LUTS severity alone do
not consistently prevent co-existing physical function decline among older men with LUTS
and do not explain associations observed in this analysis.

Our results have important implications for future research. First, the underlying mechanism
of this association is uncertain and, based on our sensitivity analyses, does not appear

to be affected by current pharmacologic LUTS therapies. Second, the greater prevalence

of phenotypic frailty among older men with LUTS does not fully explain the observed
associations with incident functional limitations. Our team previously reported that older
men with LUTS are more likely to exhibit phenotypic frailty and slower Timed-Up-and-Go
tests339, both risk factors for new functional limitation. The direction of these relationships
remain under investigation, although we have hypothesized in our prior work that LUTS and
frailty frequently co-occur due to a shared underlying biological mechanism. Understanding
the role of frailty is important because findings from the growing field of geroscience
suggest that human healthspan and chronic diseases or syndromes of aging, including
LUTS, frailty, and functional limitation, may be amenable to treatment by targeting the
fundamental biological processes of aging that drive aging-related pathophysiology.*° Third,
the greater prevalence of depression and poor self-reported health among older men with
LUTS? also failed to fully explain the observed associations. Furthermore, the association
between LUTS and depression appears bidirectional based on prior studies*-43 which

adds to the complexity of modeling this potential confounder. Lastly, we were surprised

that adjustment for self-reported physical activity did not change the results in this study.
Based on qualitative studies, older men with LUTS report their symptoms as a barrier to
several health-related behaviors known to improve mood and prevent functional limitation,
including physical activity.#445 Physical activity is also associated with both LUTS

and functional limitations in several prospective studies.*647 Although physical activity
measured via the PASE does not appear to explain observed associations between LUTS
severity and functional limitations, this finding does not eliminate the possibility that a
supervised exercise intervention may decrease risk of incident functional limitations among
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older men with LUTS. Confirmatory studies with comprehensive and repeated measures
of key co-occurring age-related conditions, particularly frailty and depression, are needed
to determine their contribution to the observed relationship between LUTS and risk of
functional limitations.

There are also important clinical implications of our findings, regardless of whether LUTS
causes functional limitations or they share an underlying biological mechanism. Based

on these results, we propose that LUTS is a previously under-appreciated prognostic
indicator of accelerated phenotypic aging that occurs sooner than, or independent of,

other urologic (e.g., urinary incontinence) and non-urologic (e.g., multimorbidity, frailty
phenotype, falls, etc.) indicators. Accordingly, the presence of LUTS in older men should
motivate clinicians to actively screen for functional limitations. Given the heterogeneity of
LUTS etiologies in older men, clinicians should also consider known age-related systemic
causes of LUTS that contribute to risk of functional limitation, such as cardiovascular
disease, diabetes, volume overload states, primary sleep disorders, and nocturnal polyuria“®,
before empirically treating urologic causes with medications that may further increase risk
of functional limitations.

We recognize several limitations to our study. First, MrOS is a cohort of predominantly
healthy, White, community-dwelling older men. Thus, the results may not be generalizable
to younger men or to institutionalized, less healthy, or more racially diverse men.

Second, this is an observational study and residual confounding may explain the observed
associations. For example, malnutrition may be associated with both worse LUTS and
higher risk of new functional limitations. However, our results were not substantially
altered by considering demographic or clinical variables, including history of comorbidities.
Third, a relatively small number of men in this community-dwelling cohort reported severe
LUTS (AUASI 20-35) which limited our ability to evaluate non-linear associations that
may manifest with greater LUTS severity. We also did not calculate LUTS trajectories

and therefore did not evaluate LUTS progression as a risk factor for new functional
limitations, a different yet clinically relevant research question. Fourth, fewer men with
moderate and severe LUTS in our study sample reported less anti-cholinergic medication
use compared to a contemporaneous Medicare sample?9 and we did not have access to

data regarding behavioral LUTS interventions, such as pelvic physical therapy. Lastly, very
few men developed cognition-dependent task limitations, which limited our power to detect
potentially clinically meaningful associations.

In conclusion, older men with greater LUTS severity have an increased risk of incident
mobility and ADL limitations within 2 years. Observed associations were not entirely
explained by consideration of frailty phenotype components and were independent of LUTS
medication use, multimorbidity, cognitive impairment, and urinary incontinence. While
additional studies are investigating the mechanistic basis of this association, clinicians
treating older men should be aware that greater LUTS severity is a prognostic marker of
phenotypic aging and identifies a group of men at increased risk of mobility and ADL
limitations.
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KEY POINTS

. Older men with lower urinary tract symptoms have increased risk of
developing mobility and activities of daily living (ADL) limitations, perhaps
due to greater frailty phenotype.

Why does this matter?

Clinicians should be aware that LUTS severity is a prognostic marker for future mobility
and ADL limitations in older men.
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Figure 1.
Conceptual model of potential shared mechanisms and mediators of the association between

lower urinary tract symptoms (LUTS) and incident functional limitations.
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2-year risk of A) new mobility and B) activities of daily living (ADL) limitation by quartile
of AUASI score, stratified by age.
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Characteristics of 2716 MrOS participants, by clinical LUTS categories at baseline (Year 7).

Table 1.

Variable (“X’S/‘i's“’u' il%) ?,AA(L)JdAeg?tse—lg) (SX\L/JeArES >20)
Sample Size, n (%) 1512 (56) 1045 (38) 159 (6)
Demographics
Age, years, mean (SD) 78 (5) 79 (5) 79 (5)
College education, n (%) 900 (60) 650 (62) 90 (57)
Married status, n (%) 1232 (82) 850 (81) 120 (76)
Self-reported race, n (%)
White, not Hispanic or Latino 1356 (90) 960 (92) 147 (93)
Black or African-American 43 (3) 23(2) 2(1)
Asian 65 (4) 37 (4) 2 (1)
Native Hawaiian or Pacific Islander 1(0) 1(0) 0 (0)
American Indian or Alaskan Native 2 (0) 0 (0) 1(1)
Multiracial 19 (1) 8 (1) 5(3)
Other 26 (2) 16 (2) 2 (1)
Hispanic ethnicity, n (%) 33(2) 19 (2) 3(2)
Biometrics, mean (SD)
BMI, kg/m? 26.8 (4) 26.7 (4) 27.1(3)
Waist circumference, cm 100 (10) 100 (10) 102 (9)
Walking speed, m/s 1.2(0.2) 1.2(0.2) 1.1(0.2)
Maximum Grip Strength, kg 40 (8) 40 (8) 40 (8)
Questionnaires
Self-reported General Health Status, n (%)
Excellent 641 (42) 341 (33) 36 (23)
Good 795 (53) 602 (58) 90 (57)
Fair, Poor, or Very Poor 75 (5) 102 (10) 33 (21)
Geriatric Depression Scale, mean (SD) 1.2(2) 1.6 (2) 2.6 (3)
SF-12 MCS, mean (SD) 57 (5) 56 (6) 54 (8)
Health-Related Behaviors
Smoking, n (%)
Never 635 (42) 423 (41) 66 (42)
Past 847 (56) 610 (58) 89 (56)
Current 30 (2) 12 (1) 4(3)
Drinking, n (%)
<1 drink/week 698 (46) 440 (42) 74 (47)
1-14 drinks/week 737 (49) 558 (54) 75 (47)
>14 drinks/week 75 (5) 43 (4) 10 (6)
PASE score, mean (SD) 147 (67) 139 (66) 136 (60)
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Variable (AUASI <) | (AURSI 5-19) | (AUAS! 220)
Comorbidities and Medication Use, n (%)
Myocardial Infarction or Angina 256 (17) 190 (18) 38 (24)
Heart Failure 56 (4) 51 (5) 18 (11)
Prostate Cancer 268 (18) 152 (15) 23 (15)
Stroke or Parkinson’s Disease 85 (6) 58 (6) 11(7)
Hypertension 756 (50) 564 (54) 84 (53)
Diabetes Mellitus 181 (12) 145 (14) 27 (17)
Chronic Obstructive Pulmonary Disease 103 (7) 108 (10) 20 (13)
Diuretic Medication Use 389 (26) 273 (26) 43 (27)
Multimorbidity *
0 chronic conditions 830 (55) 511 (49) 64 (40)
1 chronic condition 462 (31) 341 (33) 53 (33)
2 chronic conditions 163 (11) 131 (13) 22 (14)
>3 chronic conditions 57 (4) 62 (6) 20 (13)
Frailty Phenotype **, n (%)
Robust (O criteria met) 553 (37) 341 (33) 42 (27)
Intermediate (1-2 criteria met) 786 (52) 567 (54) 87 (55)
Frail (=3 criteria met) 173 (11) 137 (13) 29 (18)
Cognitive function, mean (SD)
Teng Mini-Mental Status score 93 (6) 93 (5) 93 (6)
Trails-Making Test part B, s 116 (58) 114 (54) 121 (58)
LUTS Treatments, n (%)
a-Antagonist 199 (13) 317 (30) 66 (42)
5a-Reductase Inhibitor 83 (6) 123 (12) 24 (15)
Anti-Cholinergic 25(2) 39 (4) 8 (5)
Self-reported BPH Surgery 168 (11) 123 (12) 24 (15)

Page 18

AUASI American Urological Association Symptom Index; n sample size; SD standard deviation; s seconds; BMI body mass index; SF-12 MCS
Short Form 12 Mental Component Summary; PASE Physical Activity Scale for the Elderly

*
Cumulative number of the following chronic medical conditions: stroke, Parkinson’s disease, myocardial infarction, angina, chronic obstructive

pulmonary disease, heart failure, diabetes mellitus, osteoporosis, osteoarthritis, hyperthyroidism or hypothyroidism.

Aok

Frailty phenotype status based on cumulative number of criteria met: shrinking/sarcopenia, weakness, exhaustion, slowness, and low physical

activity.

J Am Geriatr Soc. Author manuscript; available in PMC 2023 April 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Bauer et al. Page 19

Table 2.

Association of lower urinary tract symptoms (LUTS) severity at baseline with incident mobility limitation ™.

Age and site-Adjusted  Multivariable® Adjusted

AUASI S(irore # Incid_le_gttall_zgitation / ) ) . 1 Risk Ratio (95% CI) P value
Range o) Risk Ratio (95% CI) T
Clinical LUTS Categories
None/Mild 0-7 173/1512 (11.4) Ref. Ref. <0.001
Moderate 8-19 179/1045 (17.2) 1.47 (1.21, 1.77) 1.35 (1.12, 1.63)
Severe 20-35 42/159 (26.4) 2.20 (1.64, 2.95) 1.98 (1.48, 2.64)
Total AUASI
Quartile 1 0-3 70/712 (9.8) Ref. Ref. <0.001
Quartile 2 4-7 103/800 (12.9) 1.32 (0.99, 1.74) 1.31(0.99, 1.73)
Quartile 3 8-12 88/608 (14.5) 1.50 (1.12, 2.01) 1.37 (1.03, 1.83)
Quartile 4 13-35 133/596 (22.4) 2.13(1.64, 2.78) 1.96 (1.51, 2.55)
Storage Subscore
Tertile 1 0-3 135/1228 (11.0) Ref. Ref. <0.001
Tertile 2 4-6 127/848 (15.0) 1.40 (1.12, 1.75) 1.34 (1.08, 1.68)
Tertile 3 7-15 132/640 (20.6) 1.81 (1.46, 2.24) 1.64 (1.32, 2.04)
Voiding Subscore
Tertile 1 0-1 118/1108 (10.6) Ref. Ref. <0.001
Tertile 2 2-4 110/732 (15.0) 1.37 (1.08, 1.74) 1.33 (1.05, 1.68)
Tertile 3 5-20 166/876 (19.0) 1.69 (1.36, 2.09) 1.56 (1.25, 1.93)

*
Defined as having any difficulty or inability for either walking 2-3 blocks or climbing 10 steps.

fAmerican Urological Association Symptom Index (AUASI) score range is 0 to 35 and equals the sum of 2 validated subscores based on symptom
type: storage (urgency, frequency, nocturia) and voiding (intermittency, weak stream, straining, incomplete emptying). Higher score indicates more
frequent symptoms. Total AUASI score was categorized using clinically validated thresholds for none/mild (0-7), moderate (8-19), and severe
(20-35) LUTS and approximately into equal fourths (quartiles). Storage and voiding subscores were categorized approximately into equal thirds

(tertiles) of the subscore distribution.

IRisk ratios and 95% confidence intervals calculated using Poisson regression. Pvalues calculated using the Wald test.

§Adjusted for age, site, and history of myocardial infarction or angina, heart failure, hypertension, diabetes, chronic obstructive pulmonary disease,

prostate cancer, and stroke or Parkinson’s disease.
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Table 3.

Association of lower urinary tract symptoms (LUTS) severity at baseline with incident ADL limitation ™.

Age and site-Adjusted Multivariable® Adjusted
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AUASI S(irore # Incid1e_cr’1ttall_2$itation / ) ) . t Risk Ratio (95% CI) P value
Range o) Risk Ratio (95% Cl) T
Clinical LUTS Categories
None/Mild 0-7 125/1512 (8.2) Ref. Ref. 0.02
Moderate 8-19 122/1045 (11.7) 1.37 (1.09, 1.73) 1.32 (1.05, 1.67)
Severe 20-35 24/159 (15.1) 1.74 (1.16, 2.63) 1.62 (1.07, 2.43)
Total AUASI
Quartile 1 0-3 54/712 (7.6) Ref. Ref. 0.003
Quartile 2 4-7 71/800 (8.9) 1.15 (0.82, 1.60) 1.13 (0.81, 1.57)
Quartile 3 8-12 58/608 (9.5) 1.25 (0.89, 1.78) 1.18 (0.84, 1.67)
Quartile 4 13-35 88/596 (14.8) 1.80 (1.31, 2.47) 1.72 (1.25, 2.36)
Storage Subscore
Tertile 1 0-3 97/1228 (7.9) Ref. Ref. 0.01
Tertile 2 4-6 92/848 (10.8) 1.40 (1.07, 1.82) 1.37 (1.05, 1.79)
Tertile 3 7-15 82/640 (12.8) 1.54 (1.17, 2.02) 1.46 (1.11, 1.93)
Voiding Subscore
Tertile 1 0-1 89/1108 (8.1) Ref. Ref. 0.03
Tertile 2 2-4 71/732 (9.7) 1.16 (0.86, 1.55) 1.14 (0.85, 1.52)
Tertile 3 5-20 111/876 (12.6) 1.49 (1.15, 1.93) 1.43 (1.10, 1.86)
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*
Defined as having any difficulty or inability for bathing or showering and transfers in and out of beds or chairs.

fAmerican Urological Association Symptom Index (AUASI) score range is 0 to 35 and equals the sum of 2 validated subscores based on symptom
type: storage (urgency, frequency, nocturia) and voiding (intermittency, weak stream, straining, incomplete emptying). Higher score indicates more
frequent symptoms. Total AUASI score was categorized using clinically validated thresholds for none/mild (0-7), moderate (8-19), and severe
(20-35) LUTS and approximately into equal fourths (quartiles). Storage and voiding subscores were categorized approximately into equal thirds
(tertiles) of the subscore distribution.

IRisk ratios and 95% confidence intervals calculated using Poisson regression. Pvalues calculated using the Wald test.

§Adjusted for age, site, and history of myocardial infarction or angina, heart failure, hypertension, diabetes, chronic obstructive pulmonary disease,
prostate cancer, and stroke or Parkinson’s disease.
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