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Lower urinary tract symptoms (LUTS) are common among elderly people, with significant effects on individuals, caregivers,
and the wider health care system. As the elderly population with multiple comorbidities is increasing, the burden of LUTS will
increase. This review describes the demographic trends in the aging society, changes in lower urinary tract function with ag-
ing, and deterioration of physical and cognitive function in aging, as well as what has been done regarding geriatric urology
and what urologists should do to meet the health care needs of the aging population. Frailty and dementia are unmissable fac-
tors in the evaluation of elderly patients. Numerous reports have described associations between LUTS and frailty and be-
tween LUTS and dementia. Urologists must be aware of the multiplex physical, cognitive, and social characteristics of elderly
people. Maintaining a geriatric viewpoint in the diagnosis, treatment, and management of elderly individuals with LUTS will
fulfill the unmet needs of elderly people. It is also essential to discuss the treatment and management goals of LUTS with pa-
tients and caregivers. Active case identification, appropriate evaluations of LUTS and comorbidities, and a multidisciplinary
approach with other health-care professionals are recommended for better treatment and management.
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INTRODUCTION

Lower urinary tract symptoms (LUTS) are common among el-
derly people and have significant effects on individuals, caregiv-
ers, and wider health care system. As the elderly population
with multiple comorbidities is increasing, the burden of LUTS
will increase. This review describes the demographic trends in
aging society, changes in lower urinary tract (LUT) function
with aging, and deterioration of physical and cognitive function
in aging, as well as what has been done regarding geriatric urol-
ogy and what urologists should do to meet the health care
needs of the aging population.

THE AGING WORLD

The aging of society is a common phenomenon affecting many
developed countries in Europe, North America, and Eastern
and Southeastern Asia. The number of older people is growing
at the fastest rate in Africa, followed by Latin America, the Ca-
ribbean, and Asia; nearly 80% of the world’s older population
will reside in less developed countries by 2050 [1]. Thus, the ag-
ing issue is inevitable for all countries.

Japan has the longest life expectancy worldwide, which
reached 84.6 years in 2019 [2]. The total population of Japan is
126.44 million people as of 2018. The number of people aged
65 and older is 35.58 million. The percentages of the population
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aged 65 years and older, between 65 and 74 years, and 75 years
and older were 28.1%, 13.9%, and 14.2%, respectively. By 2065,
1 in 2.6 people will be 65 years of age and older, and 1 in 3.9 will
be 75 years of age and older [3]; these numbers are expected to
reach over 30% in 2025 and 39.9% in 2060. Through the syner-
gistic impact of the declining birth rate, it is estimated that 1.8
persons in 2025 and 1.2 persons in 2060 will be supporting 1
senior citizen (versus 5.1 persons in 1990 and 2.6 persons in
2010).

The age until which daily life is not hindered (i.e., healthy life
expectancy at birth) was 72.14 years for men and 74.79 years
for women as of 2016, reflecting an increase compared to 2010
(differences of 1.72 years for men and 1.17 years for women)
[3]. This information indicates that a more elderly population
with social/physical/cognitive declines and self-care disability
will need appropriate treatment and care by health care profes-
sionals or their families.

AGING LOWER URINARY TRACT FUNCTION

Functional changes in the LUT occur both as part of normal
aging and in elderly individuals with various diseases. Clinical
urodynamic studies have demonstrated that advancing age is
associated with a reduced bladder capacity, an increase in unin-
hibited contractions, decreased urinary flow rate, diminished
urethral pressure profile, and increased postvoid residual urine
volume [4,5]. Numerous in vivo and in vitro studies have inves-
tigated the effects of aging on bladder function in rodent mod-
els. Increased voiding frequency in mice, rats, and rats with
chronic bladder ischemia was observed in in vivo metabolism
cage studies [6-10]. Cystometry revealed that voiding frequency
increased with age in awake male rats, but decreased in anes-
thetized female mice [11]. Multiple studies reported increases
in bladder capacity and post-residual voiding volume, the pres-
sure threshold for voiding, and baseline intravesical pressure
[12,13].

Muscle bath studies showed that potassium chloride-induced
depolarization of detrusor strips was similar or greater in old
versus young rats in bladder body, whereas calcium-induced
depolarization produced lower tension in old rats [14,15]. Stud-
ies have investigated the detrusor responses to various stimuli.
Larger contractions in the bladder base of old versus young rats
in response to acetylcholine were reported [16]. However, car-
bachol-induced contraction in the bladder base was the same
in both old and young rats [14]. Inconsistent reports have been
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published on contraction in the bladder body in old versus
young rats, describing larger, similar, and lesser contractions
[13,17]. The norepinephrine-induced contractile response was
the same in the bladder base, but greater in the bladder body in
old versus young rats [18]. The relaxant effect of a beta-adren-
ergic agent on precontracted rat bladder dome strips decreased
with increasing age [19]. These findings show an aging-related
reduction in bladder compliance and an increase in detrusor
instability.

LUTS are more prevalent among the elderly population [20-
22]. The pathophysiology of LUTS in the elderly population is
multifactorial and includes comorbid medical illnesses, neuro-
logical and psychiatric conditions, functional impairment, and
environmental factors [23-25].

Irwin et al. [26] estimated that 45.2%, 10.7%, 8.2%, and
21.5% of the 2008 worldwide population (4.3 billion) was af-
fected by at least 1 LUTS, overactive bladder (OAB), urinary in-
continence (UI), and LUTS/bladder outlet obstruction (BOO),
respectively. Approximately 1.9 billion individuals in the 2008
worldwide population were estimated to experience any LUTS,
and the number of affected individuals was projected to in-
crease by 9.3% (2.1 billion) in 2013 and by 18.4% (2.3 billion) in
2018 [26]. An estimated 455 million individuals worldwide ex-
perienced OAB in 2008, with the number of affected individu-
als anticipated to increase to 500 million (10.0% increase) and
to 546 million by 2018 (20.1% increase) [26]. Approximately
348 million individuals worldwide in 2008 experienced any UI,
and the number of affected individuals was projected to in-
crease by 10.8% (386 million) in 2013 and by 21.6% (423 mil-
lion) in 2018 [26]. An estimated 917 million individuals world-
wide experienced LUTS/BOO in 2008, with the number of af-
fected individuals projected to increase by 9.3% (1.0 billion) in
2013 and by 18.5% (1.1 billion) in 2018 [26].

Currie et al. [27] revealed that incontinence was associated
with a remarkable reduction in health outcomes and health-re-
lated quality of life (QoL) outcomes. It is estimated that direct
costs are higher among patients with OAB than among those
without OAB, with a 1.4-fold to > 2-fold increase annually [28].
The high and increasing rate of the population with LUTS pos-
es a health care burden on aging societies, affecting individuals’
QoL and resulting in economic consequences such as direct
costs for drug therapy, outpatient and inpatient care, pad use,
and LUTS-related comorbidities (urinary tract infections, falls
and fractures, skin/wound infection) and indirect costs for
worker productivity losses (absenteeism and presenteeism) [21,
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22,27-29].

FRAILTY AND LOWER URINARY TRACT
SYMPTOMS

Frequently, the chief complaint of elderly patients does not in-
dicate the specific pathological condition. Elderly people tend
to suffer from accumulated impairments of multiple organ sys-
tems and commonly present with geriatric syndromes, includ-
ing falls, cognitive syndromes, delirium, depression, polyphar-
macy; and UT [30,31].

The development of geriatric syndromes is thought to be
multifactorial, involving a declined tolerance capacity against
stressors. This status, “vulnerability to poor resolution of ho-
meostasis after a stressor event,” is considered as frailty [32,33].
There are 2 concepts of frailty: a status encompassing severely
disabled to high-risk states and a stage between robustness and
disability [34,35].

Two main approaches exist for diagnosing frailty. The pheno-
type model of Fried et al. [33] measures frailty using the com-
ponents of the Cardiovascular Health Study criteria. This phe-
notype describes an age-related decline in physical ability based
on (1) unintentional weight loss, (2) self-reported exhaustion,
(3) weakness (low grip strength), (4) low physical activity, and
(5) slow walking speed. The presence of 3 or more of the afore-
mentioned characteristics indicates frailty, the presence of 1 or
2 indicates prefrailty, and the absence of any indicates robust-
ness [36]. Another approach to diagnosing frailty is the Frailty
Index developed by Mitnitski et al. [37], which is used to deter-
mine the proportion of accumulated deficits in the variables
supporting health and independence.

The reported prevalence of frailty varies substantially, from
4.0% to 59.1% in community-dwelling older persons, depend-
ing on how frailty status is evaluated [38]. Accumulated evi-
dence shows that the prevalence of frailty increases with age
and is higher in women, and older people receiving outpatient
care or being placed in nursing homes have a higher prevalence
of frailty than community-dwelling older people [38-41]. Frail-
ty is associated with numerous negative health issues in older
populations such as death, dependency, dementia, institution-
alization, falls and fractures, and polypharmacy [42-44].

A cross-sectional study in Italy examined the association be-
tween UI and frailty among the elderly population (age range,
65-83 years; mean age, 73 years) and very elderly population
(age range, 90-107; mean age, 92 years) [45]. They categorized
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the elderly population into nonfrail, prefrail, and frail groups
and the very elderly population into frail and highly frail
groups, based on their activities of daily living (ADL), the Mini-
Mental State Examination score, grip strength, and self-report-
ed health status [45]. In the elderly population, those with UI
had 2.3 and 6.6 times higher odds of being categorized into the
prefrail and frail groups, respectively, in comparison to those
without UI [45]. In the very elderly population, those with Ul
had 7.8 times higher odds of being categorized into the highly
frail group than those without UI [45].

A prospective cohort study from Singapore examined the as-
sociation between frailty and the onset of incontinence among
elderly hospitalized patients [46]. The prevalence of frailty was
50.0% when defined by the FRAIL scale. Frail individuals were
more likely to have a history of UI than nonfrail subjects (64.8%
vs. 30.5%, P <0.001) [46].

Veronese et al. [47] reported that the prevalence of UI was
39.1% in those with frailty and 19.4% in those without frailty. A
meta-analysis of 5 studies demonstrated that UI was more than
twice as likely in frail people than in nonfrail people (odds ratio
[OR], 2.28; 95% confidence interval [CI], 1.35-3.86; I*=61%)
[47].

Jang et al. [48] conducted a cross-sectional study with 492
community-dwelling older men (mean age, 74.2 years) to in-
vestigate the association between the frailty phenotype and
LUTS. The prevalence of frailty was 7.3%, 16.3%, and 43.2% in
respondents with International Prostate Symptom Scores in the
mild, moderate, and severe categories, respectively [48].

An American study showed a higher prevalence of pheno-
typic frailty among older community-dwelling men with mod-
erate or severe LUTS than in those with mild or no LUTS and a
positive association between overall LUTS severity, the storage
subscore, voiding subscore, and frailty [49].

A previous study examined the association between frailty
and OAB using the Timed Up and Go test (TUGT) [50]. The
authors demonstrated that compared to individuals without
OAB, those with OAB were less likely to have fast TUGT times
(41.8% vs. 60.8%), and they were more likely to have slow
TUGT times (32.3% vs. 11.0%). They revealed that a slower
TUGT time or frailty (adjusted for age, race, sex, and number
of medications) was a statistically significant predictor of OAB,
whereas age (adjusted for slow TUGT speed/frailty, race, sex,
and number of medications) was not, although they used a sin-
gle measure to evaluate frailty [50].

The mechanisms of the association between LUTS and frailty
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remain unknown [49]. Frailty could contribute to LUTS by
changing physical activities [51,52]. Park et al. [51] examined
the association of prolonged sitting time and low physical activ-
ity level with the development of LUTS among middle-aged
men. The hazard ratios for incident LUTS comparing the active
and inactive groups were 0.94 (95% CI, 0.89-0.99) and 0.93
(95% CI, 0.87-0.99), respectively (P=0.011). The hazard ratios
for LUTS comparing >5 hr/day sitting time versus <5 hr/day
were 1.08 (95% CI, 1.00-1.24) and 1.15 (95% CI, 1.06-1.24), re-
spectively (P <0.001). A cohort study examining community-
dwelling women (median age, 71 years) demonstrated that
nocturia was associated with a low step count (P=0.02), a
shorter duration of moderate to vigorous physical activity
(P=0.001), and a greater percentage of time spent in sedentary
behavior (P=0.016) [52]. Likewise, frailty could contribute to
LUTS by causing comorbidities (sleep disturbances or metabol-
ic syndrome-related factors) [53,54].

LUTS could also contribute to frailty by interfering with am-
bulation, social connection, and emotional well-being [55]. A
nationwide population-based cohort study revealed a bidirec-
tional relationship between anxiety or depression and LUTS
[56]. LUTS patients were 2.12 (95% CI, 1.95-2.30) and 2.03
(95% CI, 1.76-2.33) times more likely to develop anxiety or de-
pression, respectively, and patients with anxiety or depression
were 2.01 (95% CI, 1.88-2.14) and 2.37 (95% CI, 2.13-2.65)
times more likely to develop LUTS, respectively [56].

It has not been elucidated whether frailty and LUTS are con-
sequences of a shared pathophysiology. A unifying conceptual
model by Inouye et al. demonstrated that shared risk (older age,
cognitive impairment, functional impairment, and impaired
mobility) may lead to all geriatric syndromes (incontinence,
falls, pressure ulcers, delirium, functional decline), which may
in turn lead to frailty, with feedback mechanisms enhancing the
presence of shared risk factors and geriatric syndromes by
forming self-sustaining pathways [30]. Common metabolic dis-
orders such as insulin resistance, inflammatory markers, fat
mass, and low-density lipoprotein cholesterol are associated
with an increased risk or progression of LUTS [54,57]. A shared
mechanism may connect LUTS or frailty or both conditions si-
multaneously.

Thus, it remains unknown whether the associations between
frailty and LUTS are due to each other or caused by a shared
mechanism, and further research is required.
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DEMENTIA AND LOWER URINARY TRACT
SYMPTOM

Dementia is defined as a progressive cognitive disturbance that
results in a loss of independent function. Forty-seven million
people live with dementia, 7.7 million new cases of dementia
are anticipated annually, and the approximated average survival
from the onset of dementia until death is 4.6 years [58]. A sys-
tematic review of 21 studies showed that the prevalence of de-
mentia in Japan ranged from 2.9% to 12.5%, and it has been
gradually increasing over the past few years [59]. The Japanese
government calculated that 4.6 million elderly people aged 65
years or older had dementia in 2012, and it estimated that the
number would increase to 7 million in 2025 as the country’s
postwar baby boomers become older [58].

There are various causes of dementia [60]. Alzheimer disease
(AD), the most common neurodegenerative disorder, accounts
for an estimated 60%-80% of cases of dementia in the elderly
population (older than 65 years of age) [60]. Vascular dementia
is one of the most common causes of dementia after AD, ac-
counting for about 15% of cases [61]. Dementia with Lewy
bodies (DLB), which shows spontaneous features of parkinson-
ism, pronounced fluctuation in attention/alertness, visual hal-
lucinations, and autonomic dysfunction, accounts for 4.6% of
cases of dementia in Japan [60,62,63].

A multicenter cross-sectional study conducted in Germany
explored the associated risk factors of Ul in subjects receiving
home care nursing services (N =923; women, 65.5%; age,
80.4+11.2 years) [64]. The prevalence of Ul in subjects with
dementia was significantly higher than in those without de-
mentia (adjusted OR, 2.59; 95% CI, 1.46-4.57) [64].

Rait et al. [65] examined the prevalence of cognitive impair-
ment and associated factors in a population aged 75 years and
older (N=15,041; women, 61.5%). The prevalence of cognitive
impairment was 18.3% (95% CI, 16.0-20.9). After adjusting for
age, sex, and other variables, UI was significantly associated
with cognitive impairment (OR, 1.3; 95% CI: 1.0-1.1) [65].

A prospective cohort study of 6,361 community-dwelling
women aged 65 years and older reported an association be-
tween the onset of Ul and associated risk factors [66]. Subjects
were assessed every 2 years (baseline: visit 1, 8 years later: visit
4) [66]. The decline in cognitive and physical function between
visits 1 and 2 and between visits 1 and 4 was assessed [66]. At
visit 4, subjects were asked about the onset of UI in the past 12
months [66]. The cognitive and physical function of the overall
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cohort worsened between baseline and visit 4. Fifty percent of
the subjects reported some Ul in the past 12 months, and ap-
proximately 31% of them reported at least weekly incontinence
[66]. Five percent of subjects reported disruptive incontinence,
which interfered with their daily activities [66]. No significant
association between recent cognitive decline and weekly incon-
tinence was detected in either the age-adjusted or multivari-
able-adjusted model [66]. However, recent physical function
decline in walking speed significantly increased the risk of UI
even after adjusting for variables (daily 3%, weekly 22%,
monthly 42%, P =0.002 for the linear trend) [66]. Cognitive de-
cline was associated with disruptive incontinence after adjust-
ing for variables such as the baseline frequency of incontinence
and baseline cognitive function [66,67].

Byles et al. [68] presented longitudinal data on the prevalence
and incidence of Ul in a large cohort of older women (age, 70-
75 years) over a 9-year follow-up. They reported a strong longi-
tudinal association between UI and dementia (adjusted OR,
2.34;95% CI, 1.64-3.34) [68].

A British study investigated the rate of first diagnosis in pri-
mary care of Ul among people aged 60-89 years with dementia
[69]. They extracted data on 54,816 subjects with dementia and
age- and sex-stratified subjects without dementia [69]. The rates
of the first diagnosis per 1,000 person-years at risk (95% CI) for
Ul in the subjects with dementia were 42.3 (40.9-43.8) in men
and 33.5 (32.6-34.5) in women [69]. In the nondementia
group, the rates were 19.8 (19.4-20.3) in men and 18.6 (18.2-
18.9) in women [69]. After adjusting for age, sex, and comor-
bidities, the rate ratios of UI, comparing those with dementia to
those without, were 3.2 (95% CI, 2.7-3.7) in men and 2.7 (95%
CI, 2.3-3.2) in women [69].

Thus, it could be concluded that the prevalence of Ul is sig-
nificantly higher in the population with dementia than in that
without dementia, and dementia is a risk factor for the onset of
LUTS, especially UL

The mechanism of LUTS caused by dementia involves not
only dementia or immobility, but also central and peripheral
types of somato-autonomic dysfunction [70-72].

Cerebral dysfunction can lead to a loss of the brain’s inhibito-
ry influence on the micturition reflex, resulting in involuntary
detrusor overactivity (DO) [73]. Patients with vascular demen-
tia present with various aspects of UI depending on the region
of brain damage [71]. In AD, lesions in the cholinergic pathway
that originate from the Ch4 cell group of the nucleus basalis of
Meynert in the medial frontal lobe result in DO [72]. In DLB,
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neurodegeneration in the nigrostriatal dopamine system leads
to disinhibition of the micturition reflex, resulting in DO [72,
73].

MANAGEMENT

Accumulated evidence has revealed that LUTS is an unad-
dressed and serious issue for the aging society, the aging popu-
lation, those who support the aging society, and those who care
for the aging population. There is room for treatment of LUTS
in older adults. Active case finding, optimal assessment, and ap-
propriate management for primary care can lead to significant
improvements in QoL.

As the elderly population with LUTS may have coexisting
disabilities and comorbidities that may or may not respond to
treatment, a complete cure (i.e., full continence) is not the only
outcome of treatment. It is advisable to discuss the treatment
goals with patients and their caregivers. The International Con-
sultation on Incontinence (ICI) reported 4 potential goals of
treatment (independent continence, controlled incontinence/
dependent continence, contained incontinence, and inconti-
nence) in frail older men and women with UT and proposed a
management algorithm [74]. After active case identification in
all frail elderly people, the ICI also recommends starting an as-
sessment of relevant comorbidities, ADL, QoL, and the goals of
treatment for patients and caregivers. The essential first step is
to identify treatable and potentially reversible conditions and
other factors that can cause or contribute to UL The common
treatable and potentially reversible conditions can be summa-
rized by the mnemonic DIPPERS (D, delirium; I, infection; P,
pharmaceutical; P, psychological; E, excess of urine output; R,
reduced mobility; S, stool impaction). Strong consideration is
given to the potential of over-treating asymptomatic bacteriuria
as an infection because of the potential adverse outcomes of
unwarranted antibiotic treatment. For urgency UI, the guide-
lines recommend lifestyle interventions, behavioral therapies,
and thereafter pharmacological treatment. For patients with
significant postvoid residual urine volume, they recommend
constipation treatment, medication review, alpha-blocker use
for men, and catheter drainage. For stress UL, lifestyle interven-
tions and behavioral therapies are recommended [74,75].

Lifestyle Interventions
Several lifestyle interventions, including dieting, weight loss, di-

etary modifications, fluid optimization, and constipation man-
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agement have been evaluated in healthier older and younger
women, but not in frail individuals [74]. Clinicians and caregiv-
ers must consider that some of these interventions may be in-
appropriate or impractical for the frail older population [76].

Behavioral Interventions

Behavioral interventions are the mainstay of UI management
in the frail elderly population [77,78]. The efficacy and feasibili-
ty of an ultrasound-assisted prompted voiding program for the
management of UT in hospitalized older adults and nursing
home residents have been reported [79-81]. There were statisti-
cally significant post-test improvements in absorbent pad use,
as 62.5% of older hospitalized patients decreased their use,
26.3% no longer required them, and 37% remained unchanged
[81]. In a 12-week study involving 77 nursing home residents,
the absorbent pad cost decreased for 51.9% of participants and
the overall costs decreased by 11.8% [81]. Moreover, the QoL of
health care workers based on the subscales of emotional and
mental health significantly improved [81].

Many studies have reported the efficacy of pelvic floor muscle
training in the community-dwelling elderly population or in el-
derly nursing home care settings [82-85]. Pelvic floor muscle
training is effective for Ul in the elderly population with cogni-
tive impairment [86]. After 12 weeks of supervised pelvic floor
muscle training, the mean number of UT episodes per 24 hours
decreased by 1.6 (from 3.3 to 1.7) in the training group and by
0.5 (from 3.4 to 2.9) in the control group (P <0.001) [86]. The
mean number of micturition episodes and total International
Consultation on Incontinence Questionnaire-Urinary Inconti-
nence Short Form scores improved to a significantly greater ex-
tent in the training group than in the control group (P <0.001)
[86].

Pharmacotherapy
Normally, first line medical treatment for benign prostate hyper-
plasia (BPH)-related LUTS includes alpha-adrenoceptor antago-
nists (alpha-1-blockers), 5-alpha-reductase inhibitors (5ARIs),
and phosphodiesterase-5 inhibitors (PDE5Is) [87]. Combination
therapies including alpha-1-blockers+5ARIs, alpha-1-blockers+
PDESIs, alpha-1-blockers+muscarinic receptor antagonists, and
alpha-1-blockers+beta-3-adrenergic agonists are clinically useful
(87-90].

The main medications for OAB symptoms and urgency UI
include muscarinic receptor antagonists, beta-3-adrenergic ag-
onists, and combination therapy of those drugs [87].
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Recently, a system for prescribing appropriate medications
for older persons, the Fit fOr The Aged (FORTA) criteria have
been published with respect to drugs for LUTS [91]. This
guideline assigned appropriateness levels of LUT medications
according to the available data. No medication for LUTS was
classified as FORTA A (indispensable). Only dutasteride, finas-
teride and fesoterodine were classified as FORTA B (“benefi-
cial”) and other medications are classified as FORTA C (“care-
ful”) or FORTA D (“don’t”).

The main adverse effect (AE) of alpha-1-blockers is ortho-
static hypotension and consequent falls, which lead to signifi-
cant morbidity [92]. Nonselective alpha-1-blockers are classi-
fied as FORTA D. In contrast, the super-selective alpha-1A-
blocker, silodosin, which showed no clinically relevant or statis-
tically significant differences versus placebo regarding blood
pressure, is rated as FORTA C [93]. Tamsulosin shows a favor-
able safety profile regarding vasodilative AEs (4.2% compared
to 6% in placebo groups) [94].

Campbell et al. [95] evaluated the association between the an-
ticholinergic cognitive burden (ACB) score and both cognitive
impairment and health care utilization. All anticholinergic agents
used in the treatment of OAB are categorized as severe (ACB
score 3) [95]. Each 1-point increase in the mean total daily ACB
score was associated with an increased risk of cognitive impair-
ment (OR, 1.13; 95% CI, 1.004-1.27, P=0.043) [95]. Each
1-point increase in the mean total daily ACB score increased the
likelihood of inpatient admission (OR, 1.11; 95% CI, 1.02-1.29;
P=0.014) and number of outpatient visits after adjusting for de-
mographic characteristics, number of chronic conditions, and
prior visit history (estimate, 0.382; standard error, 0.113; P=
0.001) [95].

A beta-3-adrenergic agonist, mirabegron, was found to be
well tolerated when prescribed to patients aged over 65 years old
(serious AEs, 0.45% in the placebo group, 0% in the mirabegron
group; cardiac disorders, 1.1% in the placebo group, 0.88% in
the mirabegron 25 mg group, and 3.2% in the mirabegron 5.5%
group). There was no statistically significant change in cognitive
function from baseline in comparison to placebo [96].

Surgical Treatment

Transurethral resection of the prostate (TURP) is the gold stan-
dard for LUTS/benign prostate obstruction [87]. However,
TURP could be intolerable for frail elderly patients, as it has a
12% transfusion risk and a 4% rate of Clavien-Dindo classifica-
tion grade 3 complications [97,98].
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Holmium laser enucleation of the prostate (HoLEP) and pho-
toselective vaporization of the prostate are also possible treat-
ments [87]. Compared to TURP, HoLEP has shorter catheter-
ization and hospitalization times, reduced blood loss, and fewer
blood transfusions; however, it requires a longer operation time
[99-102]. Other minimally invasive therapy includes prostatic
urethral lift and intra-prostatic injections [87].

The European Association of Urology guideline presents a
flowchart for bothersome LUTS refractory to conservative/
medical treatment [87]. For high-risk patients who cannot un-
dergo surgery under anesthesia, prostatic urethral lift is recom-
mended. For high-risk patients who can undergo anesthesia
but cannot stop anticoagulation/antiplatelet therapy, laser va-
porization is recommended.

The delay of appropriate treatment is linked to BPH-related
complications (urinary retention: 23% in the pre-BPH medical
era vs. 55% in the BPH medical treatment era; hydronephrosis:
1.3% in the pre-BPH medical era vs. 12.5% in the BPH medical
treatment era) [103].

A lack of treatment and/or inappropriate management of
LUTS induces frequent uncontrolled urinary habits, resulting
in falls, fractures, and decreased physical activity [104-106]. Pa-
tients can lose their willingness to leave the house or travel, so-
cial connections, and hobbies, resulting in social isolation, as
patients with OAB symptoms showed significantly greater
symptom bother, worse health-related QoL, less work produc-
tivity, and higher rates of depression [54,107]. Consequently,
inappropriate treatment of LUTS in the elderly population
could lead to a vicious cycle of poor geriatric conditions, in-
cluding frailty and dementia.

GLOBAL EFFORTS

As the elderly population has coexisting comorbidities and
functional impairments that are not treated or managed by only
urologists, a multidisciplinary team approach is regarded as im-
portant in the management of LUT dysfunction in this popula-
tion. Several efforts promoting a multidisciplinary approach for
the appropriate management of the geriatric population with
LUTS are presented below.

The UK government published guidance setting out the gov-
ernment’s quality standards for health and social care services
for older people. This guidance established an integrated conti-
nence service that promotes the identification, assessment, and
care of people with incontinence, including help to maintain
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continence and organizing across primary care and specialist
services [108]. The National Health Service delivers informa-
tion about UI and prostate problems [109]. Charities such as
the Bladder and Bowel Community or Age UK provide infor-
mation and support for patients, caregivers, and healthcare
professionals [110].

In Australia, the National Task Force on Incontinence was es-
tablished to help address incontinence as a major issue in 1986.
In 1988, a 5-year grant from Australian governments Depart-
ment of Community Services enabled the establishment of a
national continence secretariat. The Continence Foundation of
Australia, which was established in 1989, promotes informa-
tion, support, and resources for individuals, caregivers, and
professionals. They offer information about continence health,
management (including continence products, toilet accessibili-
ty, and travel tips), and financial assistance. The national conti-
nence helpline also offers information for continence health
professionals by showing how to prepare for a consultation. It
also provides a variety of academic resources including man-
agement guidelines and reports. The Australian government
has continuously allocated budgetary support to the Conti-
nence Foundation of Australia since 1998 [111].

In Japan, the Society of Geriatric Urology was established in
1990 and developed into the Japanese Society of Geriatric Urol-
ogy (JSGU) in 2004, with the aims of appropriate management
of voiding for elderly and disabled populations and appropriate
diagnosis and treatment for the elderly population. The JSGU
has more than 1,400 members, half of whom are co-medical
staff.

The “Toilet Independence Fee;” which was accepted in 2016,
was added to the health insurance coverage by the Japanese
Ministry of Health, Labour, and Welfare. This encourages ap-
propriate management and care for patients with LUT dysfunc-
tion after removal of a urethral catheter to avoid the unneces-
sary chronic use of indwelling urinary catheters that cause
complications. A hospital that charges the Toilet Independence
Fee needs to form a multidisciplinary specialized team, includ-
ing medical doctors, nurses, and therapists (physiotherapists
and occupational therapists). Multidisciplinary interventions
per week are calculated as ¥.2,000 per time under health insur-
ance coverage. This system represents an epochal shift by evalu-
ating individuals’ independence in toileting, not only conti-
nence versus incontinence.

A free consulting system for elderly individuals with LUTS is
operated by the Japanese local government (Kitakyushu), which
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established it in 2007. Professional advisers who have experi-
ence with care regarding voiding difficulties and geriatric prob-
lems offer free telephone or face-to-face consultations, super-
vised by urology specialists [112]. Professional advisers collabo-
rate with other health care professionals (including dementia
professionals), homemakers, and public services, depending on
an individual’s condition [112]. In 2018, the city of Nagoya
started a free telephone consulting system for citizens” urinary
and defecation problems as well.

CONCLUSIONS

The consideration and evaluation of geriatric factors are essen-
tial components in treating and caring for the growing number
of elderly patients with LUTS in order to enable the elderly
population to achieve healthy aging. As this field is not well
studied yet, urologists have to work together with other health
care professionals to unravel the complexities regarding LUTS
in vulnerable and higher-risk older individuals. Further re-
search and multidisciplinary collaboration are needed to im-
prove the study, treatment, and management of elderly individ-
uals with LUTS.
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