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Abstract

Aims: To examine the impact of frailty on treatment outcomes for overactive bladder (OAB) in 

older adults starting pharmacotherapy, onabotulinumtoximA, and sacral neuromodulation.

Methods: This is a prospective study of men and women age ≥60 years starting 

pharmacotherapy, onabotulinumtoxinA, or sacral neuromodulation. Subjects were administered 

questionnaires at baseline and again at 1- and 3-months. Frailty was assessed at baseline using the 

timed up and go test (TUGT), whereby a TUGT time of ≥12 seconds was considered to be slow, or 

frail. Response to treatment was assessed using the overactive bladder symptom score (OABSS) 

and the OAB-q SF (both Bother and HRQOL subscales). Information on side effects/adverse 

events was also collected. Mixed effects linear modeling was used to model changes in outcomes 

over time both within and between groups.

Results: A total of 45 subjects enrolled in the study, 40% (N=18) of whom had a TUGT ≥12 

seconds. Both TUGT groups demonstrated improvement in OAB symptoms over time and there 

were no statistically significant differences in these responses per group (all p-values >0.05). 

Similar trends were found for both OAB-q SF Bother and OAB-q SF HRQOL questionnaire 

responses. Side effects and adverse events were not significantly different between groups (all p’s 

>0.05).

Conclusions: Adults ≥60 years of age starting second- and third-line treatments for OAB, 

regardless of TUGT time, demonstrated improvement in OAB symptoms at 3 months. These 

findings suggest that frail older adults may receive comparable benefit and similar rates of side 

effects compared to less frail older individuals.
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Introduction

Frailty is a measure of physiologic vulnerability that manifests as increased susceptibility to 

adverse events such as falls, disability, loss of independence, and death.1,2 Among older 

individuals undergoing surgery, frailty has been linked to increased risk of postoperative 

complications and prolonged periods of recovery.3–9 Several validated measures that can be 

used to define frailty -- a complex physiologic state. Studies in surgical populations have 

identified slow walking speed, measured by a Timed Up and Go Test (TUGT), as a sensitive, 

specific, and efficient measure of frailty that has a strong independent correlation with poor 

surgical outcomes.10,11

The impact of frailty on treatment outcomes for older men and women with overactive 

bladder (OAB), however, is poorly understood. While OAB is very common among older 

adults and is also known to be associated with a frail phenotype,12 most clinical trials either 

exclude older adults altogether or only include the healthiest of older individuals, making 

results from these studies poorly reflective of outcomes among real world frail older 

individuals. This paucity of data is problematic, as outcomes related to second- and third-

line OAB treatments are largely unknown in this population. This lack of knowledge may 

lead providers to either unnecessarily avoid these therapies due to theoretical concerns for 

reduced efficacy and/or increased side effects or, on the contrary, could lead providers to 

indiscriminately apply these therapies to all patients, regardless of frailty status.

In order to address these knowledge gaps and optimize treatment strategies for frail older 

adults with OAB, we designed a prospective, questionnaire-based pilot study of frail and 

non-frail adults ages ≥60 years starting pharmacotherapy, onabotuliniumtoxinA, and sacral 

neuromodulation. Findings from this study can be operationalized in clinical practice to 

inform decision-making and treatment selection among older patients (both frail and not 

frail) with OAB. Furthermore, a better understanding of the role of frailty in this population 

is novel and essential to serving the rapidly growing older population.

Materials and Methods

Subjects and study design

This is a questionnaire-based study of men and women ages ≥60 years who were starting 

treatments for OAB including pharmacotherapy (both antimuscarinics and β3-agonists), 

onabotulinumtoxinA, and sacral neuromodulation from 2015 to 2018. OAB treatments for 

study participants were selected based on routine clinical practice. Study participants were 

recruited from urology and urogynecology practices two different academinc institutions. 

All participants signed informed consent and the study was approved by the Institutional 

Review Boards at both study sites. Subjects were excluded if they spoke a primary language 

other than English or were unable to self-consent. Subjects who required help completing 

the questionnaires were included in the study if this help was readily available from a family 

member or caregiver.

Subjects completed assessments and questionnaires at baseline (marking the commencement 

of OAB therapy), and follow-up questionnaires were performed at 1-month and 3-months 
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after starting treatment. Due to difficulty with recruitment and retainment of subjects, 

partway through the study, subjects were offered gift cards in the sum of $15 for the 

completion of each questionnaire.

Outcomes

The primary outcomes for this study were assessment of OAB symptoms according to 

questionnaires at baseline, 1-month and 3-months using the Overactive Bladder Symptom 

Score (OABSS) and the Overactive Bladder Questionnaire Short Form (OAB-q SF), both 

Bother and Health Related Quality of Life (HRQOL) subscales.

The OABSS is a validated tool that consists of four questions addressing daytime frequency, 

nighttime frequency, urgency and urgency incontinence. Scores range from a minimum of 0 

to a maximum of 1513 depending on degree of OAB severity, with higher scores 

representing increased symptom severity.

The OAB-q SF is a validated patient-reported outcome measure that captures the spectrum 

of OAB symptoms including health-related quality of life (HRQOL) and bother. The short 

form is an abbreviated version of the OAB-q that was developed using psychometric 

principles.14 The OAB-q SF is more parsimonious than the OAB-q and includes 19 

questions in two scales consisting of a 13-item HRQOL scale (OAB-q SF HRQOL) and a 6-

item symptom Bother scale (OAB-q SF Bother). The HRQOL score ranges from 13 to 78 

and the Bother scores range from 6 to 36, with higher scores representing more severe 

symptoms.

The secondary outcomes included side effects and adverse events measured at 1 and 3 

months. These were self-reported via questionnaires at both time points and included the 

following: headache, dry mouth, constipation, urinary tract infection (UTI), nausea, urinary 

retention, fatigue, confusion, and pain.

Covariates

The baseline assessment included a post void residual (PVR) measured by bladder 

ultrasound or catheterization, an animal fluency test, and a TUGT. The animal fluency test is 

a type of verbal fluency measure whereby the subject is asked to name as many animals that 

they can think of in 60 seconds. This brief measure has been shown to effectively distinguish 

normal controls and persons with mild Alzheimer’s Dementia,15 cognitive impairment 

without dementia,16 and mild cognitive impairment.17 Individuals who cannot name 15 or 

more animals during 60 seconds may have 20 times higher likelihood of dementia compared 

to individuals who can name 15 or more animals.16

The TUGT was administered to all subjects as our measure of frailty,11 whereby each 

individual was instructed to stand up from a seated position in a chair, walk 10 feet at a 

normal pace (individuals can use a walker, cane, or other walking device if needed), turn 

around, walk back to the chair, then sit back down. This task requires assimilation of several 

elements including understanding and following instructions, the use of core strength to 

transfer from a seated to a standing position (and vice versa), walking speed and balance. 

The time required to complete this task is recorded in seconds. A time of <12 seconds is 
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considered “fast”, correlating to “not frail”, and a time of ≥12 seconds is considered 

“impaired”, correlating to “frail”.18

The baseline questionnaire included information on prior OAB treatments including pelvic 

floor physical therapy, pharmacotherapy (and type), onabotulinumtoxinA, sacral 

neuromodulation and percutaneous tibial nerve stimulation (PTNS). Activities of daily living 

(ADLs) and instrumental activities of daily living (IADLs) were obtained via the Katz Index 

of Independence in ADL (Katz ADL) and the Lawton Instrumental Activities of Daily 

Living Scale (Lawton IADL). The Katz ADL is the gold-standard measure of functional 

status, or of an individual’s ability to perform ADLs independently. This index asks 

questions pertaining to bathing, toileting, transferring, continence and feeding. Scores range 

from 0 (severe functional impairment) to 6 (full function). Katz ADL scores provide useful 

information about prognosis and can be used to monitor health and illness in older 

individuals.19 The Lawton IADL items are considered more complex than those items in the 

Katz ADL and consist of 8 domains of function: ability to use the telephone, shopping, food 

preparation, housekeeping, laundry, mode of transportation, responsibility for own 

medication, and ability to handle finances. Scores range from 0 (low function, dependent) to 

8 (high function, independent).20

Additional information on self-rated health (excellent, very good, good, fair, poor), race/

ethnicity, highest degree or level of education completed, and total annual household income 

was solicited on the baseline questionnaire.

Statistical analysis

Summary characteristics and side effects were compared between individuals based on 

TUGT times (<12 seconds versus ≥12 seconds) and were presented as averages with 

standard deviations or as numbers with percentages, where appropriate. Groups were 

compared using Mann-Whitney and chi-square t tests, where appropriate, with two-sided P 

values of <0.05 being considered significant.

OAB questionnaire scores (OABSS, OAB-q SF HRQOL and Bother subscales) were 

modeled over time (at baseline, 1-month, and 3-months) adjusting for age and neurogenic 

bladder status. Results were reported as LS Means with 95% confidence intervals. P values 

were calculated for each TUGT subgroup separately over time and for differences between 

the TUGT groups over time. Due to missing data on some subjects over time, we performed 

a sensitivity analysis for our main outcome (each OAB questionnaire), whereby only the 

patients with complete data at all three time points were modeled separately over time. 

Analyses were performed using SAS 9.3 software.

Results

The flow diagram, according to CONSORT statement, depicting enrollment in the study is 

shown in figure 1. Sixty-four individuals were originally enrolled in the study across the two 

sites, 45 individuals completed the baseline questionnaire, 38 completed the 1-month 

questionnaire and 33 completed the 3-month questionnaire. Of note, there were 4 study 
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participants who completed the baseline and 3-month questionnaires but not the 1-month 

questionnaire.

Baseline characteristics of the study cohort are shown in Table 1. Among the 45 study 

participants, 27 had a TUGT <12 seconds and 18 had a TUGT ≥12 seconds. The two groups 

were similar in most baseline demographic characteristics with the exception of neurogenic 

bladder status, whereby 7.4% of individuals with a TUGT <12 seconds and 33.3% of 

individuals with a TUGT ≥12 seconds had a diagnosis of neurogenic bladder. Function was 

slightly better in the TUGT <12 seconds group compared to the TUGT ≥12 seconds group, 

as measured by Katz ADLs (5.5 ± 0.5 compared to 5.0 ± 0.6) and Lawton IADLs (7.6 ± 1.2 

compared to 6.6 ± 1.5). Self-rated general health almost reached statistical significance with 

the TUGT ≥12 second group leaning towards slightly worse general health (p=0.05). Age, 

gender, BMI, race/ethnicity, education, total household income, number of medications, 

PVR, animal fluency test scores, and previous treatments tried did not statistically differ 

between groups.

Table 2 shows the type of OAB treatment selected (as part of usual care) during the study. 

There were no differences in treatment selection by TUGT group and nearly half of each 

group received a medication, 48.1% for the TUGT < 12 seconds group and 50.0% for the 

TUGT ≥12 seconds group. The only statistically significant difference between groups was 

that a higher percentage of individuals in the TUGT ≥12 seconds group received mirabegron 

compared to the TUGT < 12 seconds group (16.7% compared to 0%, respectively).

Figure 2 illustrates the longitudinal LS means (with 95% CI’s) for each OAB questionnaire 

(OABSS, OAB-q SF HRQOL and OAB-q SF Bother) over the 3-month study period, 

adjusted for age and neurogenic bladder status. Each figure shows a similar trend of 

statistically significant improvement in OAB symptoms with treatment over time (all p 

values <0.05) and statistically insignificant differences in trends between each group over 

time (all p values ≥ 0.05).

Due to missing data from some of the study participants at different time points, we 

conducted a sensitivity analysis whereby we compared modeled trajectories over time 

between the 29 subjects that had complete data at all 3 time points with the entire study 

cohort of 45 subjects. The models for the 29 subjects with complete data showed similar 

trends to the models presented in Figure 2 on the entire study cohort (data not shown).

Table 3 presents results pertaining to treatment side effects. Overall, 73.7% of study 

participants experienced side effects at 1-month and 81.8% at 3-months. There were no 

statistically significant differences in side effects between TUGT groups either overall or by 

individual side effect (all p values >0.05).

Discussion

After starting pharmacotherapy, onabotulinumtoxinA or sacral neuromodulation for OAB 

treatment, both frail and non-frail older adults demonstrated statistically significant 

improvement in OAB symptoms, as measured by three OAB questionnaires (OABSS, OAB-

q SF HRQOL and OAB-q SF Bother) over a period of three months. These improvements 

Suskind et al. Page 5

Neurourol Urodyn. Author manuscript; available in PMC 2019 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



did not statistically differ between frailty groups and the two groups demonstrated 

comparable rates of side effects.

Our study is unique in that it focuses on frail older adults with OAB. Limited studies 

assessing OAB treatment outcomes among frail older adults exist. Most of these studies are 

limited to pharmacotherapy, which approximately half of our study participants received. 

Four studies looked at oxybutynin use among frail older populations, most of which 

demonstrated limited efficacy. Of note, only three of our study participants received this 

particular medication. One of these studies evaluated female nursing home residents with 

mild to severe cognitive impairment and randomized residents to oxybutynin 5 mg daily or 

placebo over 4 weeks. This study found no significant improvement in urinary incontinence, 

urinary urgency or the achievement of dryness among the treatment group and there were no 

differences in rates of delirium between the treatment and placebo groups.21,22 A study in 

frail older community-dwelling individuals randomized subjects to oxybutynin or placebo 

and found that oxybutynin was superior to placebo in reducing daytime frequency and 

increasing subjective benefit; however, there was no difference in incontinence episodes. 

The frequency of side effects was similar between both groups at 50%.23 A small study 

looking at 24 incontinent institutionalized older adults randomized to oxybutynin 5 mg twice 

daily or placebo found no clinically significant differences in incontinence (as measured by a 

bedside electronic monitor) over 8 days.24 Finally, a randomized study looking at the 

addition of oxybutynin to prompted voiding plus placebo among nursing home residents 

with urinary incontinence demonstrated statistically significant, but not clinically 

meaningful, reductions in the frequency of urinary incontinence between groups.25

While the literature on oxybutynin demonstrates limited efficacy among frail older adults, 

the use of other antimuscarincs may be more promising in this population. One randomized 

study evaluated the use of fesoterodine versus placebo among a cohort of medically 

complex, vulnerable, community-dwelling men and women ages ≥65 years of age over a 

period of 12 weeks. Subjects in the fesoterodine arm demonstrated statistically significant 

improvement in OAB symptoms compared to placebo and similar rates of adverse events 

compared to younger populations, concluding that fesoterodine was both efficacious and 

well-tolerated in this medically complex population.26 This study not only included a frailer 

population, but it also demonstrated better outcomes compared to the literature on 

oxybutynin.

Mirabegron, a β3-agonist, is thought to have great promise for use among frail older adults 

due to a lower incidence of central nervous system side effects compared to antimuscarinics,
27 therefore, it is not surprising that more frail subjects in our study received mirabegron 

compared to non-frail older adults (p=0.03). One study in the literature looked at older 

adults ages ≥65 and ≥75 and found similar efficacy and tolerability of the medication 

between age groups over a period of 12 weeks. While this study is promising, it did not 

incorporate frailty and existing data in the literature on frail older adults taking mirabegron 

are lacking.27

Approximately one quarter of our study participants in each group received 

onabotulinumtoxinA injections. The use of onabotulinumtoxinA injections was evaluated in 
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one study among older frail, older non-frail, and younger (age <65) adults with idiopathic 

refractory overactive bladder symptoms. All subjects received 100 units of 

onabotulinumtoxinA and were defined as frail if they met 3 or more of the following criteria: 

unintentional weight loss, self-reported exhaustion, weakness, slow walking speed or low 

physical activity. Elevated post void residual (>150 mL) was significantly higher in the frail 

group compared to the older non-frail and younger groups (60.7% vs 39.7% and 35.7%, 

respectively, p=0.018). Urinary retention was more common in the older frail group, 

followed by the older non-frail and younger age groups (11.5%, 6.3%, and 2.4%, 

respectively, p=0.203), and cumulative success rate was significantly lower in the frail older 

group compared to the other two groups (p=0.009).28

Unfortunately, no studies inclusive of the frail older population undergoing treatment with 

sacral neuromodulation for OAB currently exist. A secondary analysis of the Refractory 

Overactive Bladder: Sacral Neuromodulation vs Botulinum Toxin Assessment (ROSETTA) 

study did not evaluate frailty, but did compare women <65 and ≥65 years randomized to 

sacral neuromodulation or onabotulinumtoxinA. The study found that women in the younger 

age group experienced greater rates of continence and symptom improvement with fewer 

urinary tract infections; however, women in both age groups demonstrated benefits in 

reduction in urgency urinary incontinence episodes with similar rates of adverse events and 

improvement in quality of life.29 While this study reported decreased efficacy in older adults 

compared to younger adults, older adults still demonstrated symptom improvement with 

both types of third-line therapies.

Our study should be interpreted with certain limitations in mind. First, this study is limited 

by risk of type 2 error due to small numbers (N=45). For this reason, we were unable to 

perform certain analyses, such as stratification by treatment type. While this is an 

unfortunate limitation of our study, it is important to keep in mind that this is a pilot study 

and we acknowledge the need for future larger studies in order to confirm and expand on 

these findings. Despite this limitation, we strongly feel that these findings serve as an 

important addition to the literature, which is almost entirely lacking in its description of frail 

older adults undergoing common OAB treatments. Second, there were some missing data 

whereby not all study participants completed all three questionnaires. For this reason, we 

performed a sensitivity analysis and found no difference in our primary outcome (OAB 

response measured by all three questionnaires) between subjects who completed all 

questionnaires and those who did not. Therefore, we do not believe that this limited our 

study or our study conclusions in any way.

Conclusions

Second- and third-line OAB treatments in the form of pharmacotherapy, 

onabotulinumtoxinA and sacral neuromodulation demonstrated symptom improvement in 

both frail and non-frail older adults over a period of 3 months. Additionally, there were no 

statistically significant differences in treatment outcomes between frail and non-frail groups 

over time and rates of side effects were also similar between groups. This pilot study is 

among the first to evaluate the use of OAB treatments in frail older adults and suggests that 

Suskind et al. Page 7

Neurourol Urodyn. Author manuscript; available in PMC 2019 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



both second- and third-line OAB treatments may be considered for use in appropriate frail 

older adults.
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Figure 1: 
CONSORT diagram depicting study enrollment.
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Figure 2. 
Questionnaire-based treatment responses to OAB treatments stratified by TUGT<12 and 

TUGT≧12. Panel A is the OABSS, B is OAB-q HRQOL and C is OAB-q Bother. All figures 

are adjusted for age and neurogenic bladder.
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