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Care of Voiding Dysfunction in Rehabilitation and Convalescent Hospitals
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The number of rehabilitation and convalescent hospitals is increasing rapidly; the 
primary goal of these institutions is to manage patients’ chronic disorders and 
maintain their daily functions. Most patients in these hospitals are elderly and 
experience difficulties related to behavior, communication, or cooperation 
because of various co-existing chronic medical diseases. Therefore, urologic 
problems may be more prevalent in these hospitals compared to other hospitals. 
On the other hand, unlike the medical management of other chronic medical 
problems, urologic problems have been neglected. This situation could increase 
the secondary complications, decrease the quality of life, and exacerbate 
co-existing conditions among such patients. Therefore, this review investigates 
problems concerning voiding dysfunction-related care in rehabilitation and 
convalescent hospitals and seeks solutions to overcome them. 
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Review

INTRODUCTION

The term “rehabilitation and convalescent hospital” (RCH) 

refers to a medical institution that combines the functions 

of a hospital and a nursing institution. In general, such 

institutions guarantee long-term hospitalization. Rather 

than treating acute illness, their main aim is to help patients 

manage chronic disorders, maintain their conditions, and 

prevent a decrease in daily function. Recently, the number 

of RCHs and their medical costs have increased rapidly due 

to socio-environmental changes, including the rapidly aging 

population and the subsequent increase in chronic medical 

diseases. For example, the number of such hospitals has 

increased two-fold compared to their number 10 years ago 

(from 637 in 2008 to 1,582 in 2020), resulting in an estimated 

5.5 billion dollars in health care costs [1] (Fig. 1).

Urologic problems, including incontinence or other 

voiding difficulties, are more common in RCHs than in other 

types of hospitals. These hospitals mostly treat elderly 

patients who tend to experience difficulties in behavior, 

communication, or cooperation. Furthermore, dementia, 

cerebral infarction, Parkinson’s disease, and spinal cord 

injuries are more prevalent in these hospitals. Moreover, 

these conditions are often accompanied by urologic 

problems [2,3]. Therefore, proper urologic problem 

management in RCHs is crucial for improving the quality 

of life (QoL), reducing secondary complications, encouraging 

early return to society, and decreasing the socioeconomic 

costs. 

On the other hand, urologic problems have not been 

managed optimally for many reasons, including a lack of 

certified urologists and nursing staff who actually care about 

the urologic problems in RCHs, a paucity of standardized 

urologic assessment tools tailored to real-world practice, 

and the current health insurance systems in South Korea 

[1,4]. For these reasons, this review examined the problems 
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Fig. 1. Number (A) and health care costs (B) in South Korean rehabilitation and convalescent hospitals. The costs are presented in KRW. 1 Unit: billion KRW.

Table 1. Contributing factors of voiding dysfunction in the elderly

Structural and functional changes
Stable or decreasing bladder capacity
Decreasing smooth muscle of the bladder wall
Alterations in the sensory receptors and neurotransmitters in the 

urothelium
Anatomical changes 

Pelvic organ prolapse
Benign prostatic hypertrophy
Pelvic surgery 

Cognitive and executive function changes
Dementia
Parkinsonʼs disease
Cerebral infarction
Multiple system atrophy

Polypharmacy

related to voiding dysfunction care in RCHs to find solutions 

to overcome such problems. 

BACKGROUND: VOIDING DYSFUNCTION 
IN ELDERLY

Aging inevitably brings certain structural and functional 

changes in various organ systems, including the 

genitourinary system. For example, bladder capacity may 

remain relatively stable or decrease slightly with aging [5,6]. 

Aging may also decrease the bladder wall’s smooth 

muscle-to-collagen ratio; this process is related to impaired 

bladder smooth muscle contraction and involuntary detrusor 

contractions [7,8]. Aging can also cause other structural 

changes, including alterations in the sensory receptors and 

neurotransmitters in the urothelium, which may, in turn, 

affect the bladder’s sensory and motor functions [9].

Aging-related anatomical changes in genitourinary 

systems can also affect lower urinary tract functions. In 

elderly women, pelvic organ prolapse associated with the 

body mass index, parity, or a history of pelvic surgery or 

radiotherapy can be linked to impaired voluntary voiding 

or stress urinary incontinence (UI) [9,10]. Moreover, benign 

prostatic hypertrophy (BPH) in elderly men may compress 

the urethra, causing an anatomic bladder outlet obstruction 

(BOO) [11].

Furthermore, aging-related changes in cognition and 

executive functions can affect the lower urinary tract 

symptoms (LUTS) dependent on (or independent of) 

specific changes to the lower urinary tract. Smith et al. 

[12] used functional imaging studies to suggest that brain 

abnormalities could increase the prevalence of urinary 

dysfunction, including overactive bladder and urge 

incontinence, in elderly individuals. Finally, polypharmacy 

is common in elderly individuals, and many non-urologic 

medications, including anti-dementia drugs, antipsychotics, 

antidepressants, bronchodilators, and opioids, could 

increase the anticholinergic burden and impairing the 

detrusor contractions [13,14]. Hashimoto et al. [14] reported 

that medications with an anticholinergic burden are 

commonly prescribed to people receiving LUTS treatment. 

Table 1 lists the contributing factors for voiding dysfunction 

in the elderly.

In summary, the abovementioned reasons can complicate 

the evaluation and management of elderly individuals with 

LUTS. Therefore, the role of the urologic specialist has 

become more emphasized compared to the past, particularly 

in RCHs with a high proportion of elderly patients. 
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THE PREVALENCE OF UROLOGIC 
DISEASES IN RCHS

As mentioned above, urologic problems tend to be more 

prevalent in RCHs because of many contributing 

conditions, including the high proportion of elderly patients, 

symptomatic and functional impairment, cognition, 

comorbidities, and polypharmacy. A 1981 US report showed 

that 69.3% of elderly patients in geriatric long-term care 

hospitals presented with urinary dysfunction; 38.3%, 20.2%, 

and 10.8% had incontinence, used a urinary diversion device, 

and were symptomatic without incontinence, respectively 

[15]. A population-based study by Suh et al. [16], who 

investigated the status of urologic diseases in South Korean 

geriatric hospitals from 2002 to 2013, reported a 24.5% 

prevalence of urologic disease in geriatric hospitals—2.1 

times higher than the 11.5% found in general hospitals. 

Furthermore, their study showed that the diagnosis of all 

major voiding disorders was more frequent in geriatric 

hospitals. The relative risk for BPH, overactive bladder, and 

a neurogenic bladder was 1.9, 1.3, and 1.8, respectively [16].

Lee et al. [4] investigated the prevalence of urologic 

diseases in 13 South Korean geriatric hospitals. They 

reported that, among 1,858 patients, 48.4% had voiding 

difficulties, 50.1% had UI, and 64% had both conditions. 

Almost half of the incontinent patients (45.8%) suffered from 

severe incontinence (i.e., patients required at least five pads 

per day). Furthermore, 28.6% had at least one diagnosed 

urologic disorder, such as urinary tract infection (UTI), 

benign prostatic hyperplasia (BPH), or neurogenic bladder, 

at that time of admission. Regarding urologic complications, 

20.2% had urologic complications related to voiding 

difficulty, including UTI, acute or chronic urinary 

obstruction, chronic renal failure, or urolithiasis, and 18.8% 

had secondary complications related to urologic diseases, 

including pressure sore or dermatitis. The total prevalence 

of urologic complications was 39.0%, including duplicates 

[4].

Incontinence is the most common urologic problem in 

RCHs. Its reported prevalence was 43-77% in US patients 

[17] and 42-50% in South Korean patients [4,18].

THE MANAGEMENT STATUS OF 
UROLOGIC DISEASES IN RCHS

Urologic problems occur frequently among elderly 

populations and are strongly associated with the QoL [19]. 

However, because most urologic diseases are not 

life-threatening, they have been neglected by health care 

providers [20]. Furthermore, in January 2008, the medical 

reimbursement system utilized in South Korean RCHs 

changed from a “fee-for-service” system to a “fixed sum 

medical fee per day” (FSMFD), which provides a fixed daily 

medical insurance fee. The new medical reimbursement 

system was graded based on the patient’s disease status, 

possible daily living activity, and required medical resources. 

The adoption of FSMFD began to affect the management 

of urologic problems adversely, and the trend of neglecting 

urologic disease worsened. To overcome this problem, 

FSMFD was revised in November 2019, and an adequacy 

assessment of RCH was introduced. On the other hand, the 

trend of neglecting urologic disease has continued.

Several investigators have reported the management status 

of urologic diseases in RCHs. Lawhorne et al. [20] reported 

that, in US nursing facilities, physicians were more likely 

to be involved in evaluating and managing behavioral 

symptoms, such as dementia, pain, falls, delirium, and 

unintended weight loss, than UI. In South Korea, Shin et 

al. [18] reported that most patients with incontinence were 

not managed immediately and that treatment was decided 

based on the cost and healthcare provider convenience. 

Their results showed that 74.8% were dependent on 

diapers all day, while only 7.5% managed their issues by 

taking urologic-related medications [18]. A later study by 

Lee et al. [4] reported that 20.7% were taking voiding 

disorder-related medications and 59.7% were managing their 

issues using a urinary intervention: diapers (53.3%), 

indwelling catheters (19.5%), clean intermittent catheters 

(CICs) (12.2%), or external collection urinary drainage (7.9%). 

On the other hand, only 7% were managed by a urologist, 

and 83% received no medical advice for their voiding 

problems [4].

Suh et al. [16] compared the prescription rates for urologic 

disease in RCHs and general hospitals. They reported 

pre-and post-FSMFD adoption changes and found that the 

prescription rate was 1.5 times higher in RCHs during the 

pre-FSMFD-adoption period. This figure dropped to only 
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Table 2. Number of specialists working in rehabilitation and convalescent hospitals

Department Total (n) Rehabilitation and 
convalescent hospitals (n)

Proportion of specialists working in 
rehabilitation and convalescent hospitals (%)

Internal medicine 16,921 864 5.10
Neurology 1,953 269 13.77
Psychiatry 3,794 546 14.39
General surgery 6,275 720 11.47
Orthopedics 6,574 213 3.24
Neurosurgery 2,913 206 7.07
Chest surgery 1,140 69 6.05
Plastic surgery 2,126 21 0.99
Anesthesia 4,888 98 2.00
Obstetrics and gynecology 5,906 372 6.30
Pediatrics 5,840 156 2.67
Ophthalmology 3,510 14 0.40
Otorhinolaryngology 3,977 41 1.03
Dermatology 2,290 8 0.35
Urology 2,610 58 2.22
Radiology 3,910 17 0.43
Radiation oncology 321 6 1.87
Pathology 885 9 1.01
Laboratory medicine 907 8 0.88
Tuberculosis medicine 57 5 8.77
Rehabilitation medicine 2,235 610 27.30
Nuclear medicine 247 2 0.81
Family medicine 6,935 1,071 15.44
Emergency medicine 1,913 20 1.05
Occupational and environmental medicine 560 2 0.36
Preventive medicine 190 4 2.11

These statistics were investigated in December 2020. 

0.3 times higher after that. Surprisingly, the propensity 

matching analysis for the same population of this study 

between two types of hospitals showed that the prescription 

rates of alpha-blockers, 5-alpha reductase inhibitors, 

anticholinergics, and antidiuretics were all lower in RCHs [16].

The lack of certified urologists in RCHs can also adversely 

affect the management of urologic diseases. According to 

the statistics from South Korea in December 2020 (Table 

2), the number of urologists working in RCHs was 58, which 

is only 2.2% of the total number of urologists (2,610) and 

1% of the total specialists working in RCHs. The number 

of urologists is significantly lower than those of other 

specialists in RCHs, such as obstetricians and gynecologists 

(6.2%, 372 of 5,906), and even pediatricians (2.6%, 156 of 

5,840) [1]. This problem can result in the inaccurate diagnosis 

and treatment of urologic diseases, which, in turn, could 

complicate the immediate responses to urologic problems, 

thereby increasing patient mortality [21]. Lee et al. [4] 

reported that the diagnosis rate for urologic diseases in RCHs 

was less than 5%. Moreover, this diagnosis was always 

conducted by a non-urologist [4]. 

VARIOUS VOIDING DYSFUNCTIONS IN 
RCHS

Thus far, the management status and problems related 

to urologic diseases in RCHs have been identified. On the 

other hand, it is essential to know the various types of voiding 

dysfunctions in RCHs to overcome these issues.

1. Incontinence 
UI, one of the most challenging geriatric syndromes, can 

affect approximately 30% of elderly people living in a given 

community, 50% of elderly residents in long-term care 

facilities, and 40% to 70% of hospitalized elderly people [22]. 

Many elderly patients in RCHs are vulnerable to UI because 

it is often associated with impairments in physical activity, 

mobility, balance, cognition, and nutrition [9]. Moreover, 

UI can lead to medical morbidity, decreased self-esteem, 

early institutionalization, increased caregiver stress, and 

considerable financial costs [23]. Therefore, UI management 

should be a significant concern for RCHs.

UI can be caused by various lower urinary tract conditions, 
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including overactive bladder, underactive bladder, BOO, 

detrusor hyperactivity, and impaired contractility, as well 

as anatomical disorders, such as pelvic organ prolapse in 

women and post-radical prostatectomy status in men 

[9,13,24]. Therefore, because of the magnitude of its 

occurrence and consequences, UI-related treatment 

decisions are often complex and must be made with care, 

particularly in RCHs. 

Among elderly patients with UI, behavioral interventions, 

including prompted voiding, toilet training, and time 

voiding, have often been considered conservative treatment 

mainstays. International consultation on incontinence has 

recommended combining toileting and exercise therapies 

that incorporate strengthening exercises and mobility skills 

with toileting routines [25]. In practice, this treatment has 

been applied to the FSMFD system in South Korean RCHs, 

and it is recommended in the treatment of elderly patients 

with UI. Unfortunately, it has not been implemented properly 

due to nursing staff shortages [1,4].

Several medical treatment options can be applied for UI 

management, including anticholinergic medication and β-3 

agonist [13]. These drugs are mainly directed toward 

decreasing the detrusor hyperactivity. Therefore, they can 

be administered to patients with UI in RCHs. However, the 

post-void residual (PVR) should be measured before these 

drugs can be administered because a large amount of PVR 

could worsen the patientsʼ symptoms if they have other 

pre-existing voiding disorders, including BOO, detrusor 

underactivity, and neurogenic bladder conditions [9]. The 

International Continence Society consensus suggests that 

an ultrasound PVR of more than 50 ml after double voiding 

could indicate a suspicious voiding dysfunction [26]. On 

the other hand, the clinical impact of an elevated PVR 

remains controversial because PVR can increase gradually, 

and voiding volume decreases gradually with age [27]. 

Furthermore, anticholinergic medication has many side 

effects, including dry mouth, constipation, visual 

disturbances, gastroesophageal reflux disease, tachycardia, 

urinary retention, and certain side effects on the central 

nervous system, to which elderly patients may be particularly 

susceptible [13,23,28]. Given these considerations, clinicians 

should be careful while administering UI drugs and 

consulting urologists to ensure proper management 

wherever necessary.

Surgical interventions, including Onabotulinum toxinA 

[29], posterior tibial nerve stimulation [30], and sacral 

neuromodulation [31], can be considered for treating 

medication-refractory UI, even though the literature has 

rarely focused on the elderly population. Therefore, careful 

patient selection is necessary, and appropriate intervention 

by a urologist is mandatory.

2. Acute and Chronic Urinary Retention
The International Continence Society defines acute 

urinary retention (AUR) as a condition where “a patient 

cannot pass any urine despite having a full bladder, which 

on examination is painfully distended and readily palpable 

or percussible.” Furthermore, chronic urinary retention 

(CUR) is characterized as “a generally (but not always) 

painless and palpable or percussible bladder, where there 

is a chronic high PVR and where the patient experiences 

slow flow and incomplete bladder emptying” [26]. A 2016 

American Urologic Association white paper on non- 

neurogenic chronic urinary retention defined CUR as “an 

elevated PVR of ＞300 ml that has persisted for at least six 

months and has been documented on two or more separate 

occasions.” [32] Contrary to CUR, AUR is commonly 

considered a painful occurrence and a common urologic 

emergency [33]. On the other hand, both conditions can 

be caused by increasing age, medications, BPH, LUTS, 

diabetes, cerebrovascular accident, neurological disorders, 

or postoperative settings [32-35]. Furthermore, because 

these conditions are more prevalent in RCHs, they are 

commonly encountered by all RCH-based health care 

providers, not just urologists.

When AUR and CUR are left untreated, they can lead to 

bladder rupture, gross hematuria, UTI, catheterization, 

hydronephrosis, and decreased renal function [33]. 

Furthermore, particularly in RCHs, the sequelae of AUR and 

CUR may be vicious because they can lead to decreased 

QoL, increased secondary complications, a delayed return 

to society, and additional medical costs. For example, a 

catheter-related urinary tract infection (CAUTI) that is traced 

to urinary retention can cause a significant degree of patient 

morbidity and medical cost in the US and the UK [36,37]. 

Previous systematic reviews have estimated these costs to 

include amounts anywhere from $876 (for the simplest 

attributable CAUTI costs of additional tests and therapies) 

to more than $10,000 (in payments for patients with 

significant complexity, e.g., intensive care unit patients with 
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Table 3. Common medications and accompanying mechanisms that can contribute to acute urinary retention

Category Mechanism

Alpha-adrenergic agonists Increase urinary sphincter tone
Opioid pain medicines Decrease bladder contractility
Nonsteroidal anti-inflammatory drugs Decrease contractility through downregulation of prostaglandins
Calcium channel blockers, beta-adrenergic agonists Decrease detrusor tone
Antidepressants, antipsychotics, antihistamines Other

Adapted from Acute and chronic urinary retention in men and women: epidemiology, treatment and future directions. Linthicum: American Urological 
Association; 2020. Available from: https://auau.auanet.org/content/update-series-volume-39-2020 [33]. 

secondary bacteremia) [36].

Several possible medical interventions can prevent AUR. 

Avoiding medications that increase the chances of developing 

AUR (e.g., alpha-adrenergic agonists and anticholinergics) can 

reduce the incidence of AUR. Table 3 lists some common 

medications and their accompanying mechanisms that can 

contribute to AUR. Among patients with an indwelling foley 

catheter, delayed catheter removal [38] and the use of an 

alpha-blocker before catheter removal [39] are possible 

options for reducing AUR. Recently, Oelke et al. [40] 

reported that men treated with α-blockers, 5α-reductase 

inhibitors, or any combinations had lower AUR incidence 

rates than the general symptomatic population. Regarding 

CUR, the treatments for elderly patients should minimize 

pharmacological interventions that can contribute to urinary 

retention and maintain good bowel function and mobility. 

Retention-related disease statuses, such as neurological 

disorders and diabetes, should be managed properly. 

Furthermore, medical or surgical therapy should be applied 

to the effective management of underlying LUTS and for 

ensuring adequate bladder emptying. The American Urologic 

Association recommended frequent PVR use. They validated 

QoL questionnaires for supplementing routine laboratory 

studies, suggesting that these can be useful screening 

mechanisms for detecting worsening CUR [33].

The most common AUR treatment method is the placement 

of an indwelling Foley catheter. Furthermore, CIC has also 

been recommended for AUR treatments because the risk of 

CAUTI with short-term catheterization has been reported 

to increase up to 5% per day [34]. Suprapubic tube presents 

a preferable alternative option for urethral catheterization 

if the latter is impossible or if cystoscopic catheter placement 

cannot be performed [33]. As mentioned above, CIC can 

reduce symptomatic UTIs and subsequent urosepsis despite 

the weak evidence from related research literature and 

relatively high cost; therefore, CIC may be preferable to 

indwelling catheters for patients with CUR [41]. A minimum 

of four to six hours of CIC is recommended for minimizing 

the bacterial residence time [42]. On the other hand, CIC 

is used inadequately in RCHs. For example, Lee et al. [4] 

reported that only 12.2% of patients with urologic problems 

were treated with CIC. Moreover, their study of 13 South 

Korean geriatric hospitals showed that none of the patients 

were catheterized more than three times a day [4].

For urinary retention caused by BPH, bladder neck 

obstruction/contracture, or urethral stricture, minimal 

invasive surgical therapies, such as transurethral resection, 

laser procedures, and direct visual urethrotomy, should be 

initially considered [33,34,43].

3. Degenerative Neurologic Disease
Degenerative neurologic diseases are often accompanied 

by lower urinary tract dysfunction; it is one of the most 

common autonomic disorders with an estimated incidence 

of 27-80% [44]. The most common degenerative neurologic 

disease is Alzheimer’s disease, followed by Parkinson’s 

disease [44]. Several studies have reported that lower 

urinary tract health can significantly influence QoL, early 

institutionalization, and health economics [45,46]. Furthermore, 

LUTS have been associated with falling, which, in turn, can 

lead to increased mortality, particularly among patients with 

degenerative neurologic diseases in RCHs [47].

UI, one of the most common LUTS in patients with 

dementia, has a prevalence of 11-93% [23]. In particular, 

Ouslander et al. [48] reported that 65% of incontinent 

individuals had fewer than three incontinence episodes per 

week, 11% had three to six episodes per week, and 24% 

had one episode a day or more. McLaren et al. [49] reported 

that 90% of incontinent individuals had at least one 

incontinence episode during the three-week assessment 

period, 78% had one episode a week, and 40% had one 

episode a day. Urge UI is the most common type of UI in 
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patients with Alzheimer’s disease [2]. Parkinson’s disease 

presents both storage symptoms (e.g., urgency, frequency, 

nocturia, and incontinence) and voiding symptoms (e.g., 

hesitancy, slow or interrupted stream, and double voiding), 

ranging from 38 to 71%. An overactive bladder is the most 

common LUTS in Parkinson’s disease [44,50].

The LUTS presented in degenerative neurologic disease 

can be caused by the disease itself [51], the neurological 

and urologic medication [52], and an aging bladder or other 

comorbidities. The LUTS onset and severity usually correlate 

with the disease progression and parallels with other 

autonomic dysfunctions [53,54]. UI, a common LUTS in 

patients with dementia, is frequently associated with 

decreasing motivation, cognitive disability, and gait disorder 

[23]. Therefore, conservative treatment (methods have been 

mentioned previously in this paper; please see the paragraph 

about incontinence) should be considered in the early stages 

of a disease’s trajectory. On the other hand, little evidence 

has supported specific behavioral strategies for patients with 

dementia [55-57].

Some neurological medical therapies can contribute to 

LUTS, such as acetylcholinesterase inhibitors (AChEIn) for 

treating dementia and levodopa or a dopamine agonist for 

treating Parkinson’s disease. AChEIn can affect cognition 

and memory function in the central nervous system and the 

peripheral urinary tract, particularly regarding bladder 

activity. Several studies have reported that AChEIn has an 

approximate risk of 7% risk for precipitating UI, and it is 

associated with significant worsening of UI [58,59]. 

Regarding levodopa and dopamine agonists, some studies 

have reported a worsening of bladder functions, even though 

they provide limited evidence for an association between 

these medications and impaired bladder function [60-62]. 

As mentioned in the previous paragraph, anticholinergic 

medication can be used for the first-line treatment of 

overactive bladder symptoms. On the other hand, current 

evidence suggests that anticholinergic medications, 

particularly oxybutynin, can lead to cognitive worsening 

because they can cross the blood–brain barrier and bind 

to the M1 receptors [23,63]. Among these, trospium does 

not cross a healthy blood–brain barrier [64]. Other studies 

have shown that solifenacin can pass the blood–brain barrier 

but becomes less bound to the M1 receptors [65], and 

propiverine can pass the blood–brain barrier to a minor 

extent [66]. Therefore, fewer central nervous system side 

effects can be expected. Of course, anticholinergic-induced 

cognitive impairment can be reversed through the 

discontinuation of relevant drugs [67]. Nevertheless, these 

pharmacokinetic mechanisms should be considered when 

prescribing such drugs to patients with degenerative 

neurological diseases. Furthermore, clinicians should 

prescribe anticholinergics more judiciously to patients 

already taking AChEIn because of the risk of exacerbating 

anticholinergic-induced central nervous system side effects. 

Recently, research has suggested mirabegron (β-3 agonist) 

as a potential treatment option for overactive bladder 

symptoms in elderly patients because it has the theoretical 

advantage of avoiding anticholinergic effects [68], but further 

studies will be needed necessary to verify the efficacy of 

the β-3 agonist. 

In summary, the LUTS treatment in patients with 

degenerative neurologic disease should be customized to 

individual patientsʼ needs and disease statuses. Therefore, 

such treatments should consider factors, such as mobility, 

cognitive function, and general medical condition. Furthermore, 

given their special expertise, consultation or collaboration 

with a urologist should be considered, particularly in 

cognitively impaired and frail older patients in RCHs.

4. Spinal Cord Injury 
Spinal cord injury (SCI) is a prevalent condition. 

Approximately 12,000 to 17,000 new SCI s occur per year, 

according to the update series of the American Urologic 

Association [69]. Recent research has reported that this 

incidence rose dramatically in men aged 65 to 74 years 

because of the tendency of this demographic to suffer more 

traumatic falls [70]. In general, urinary frequency, urgency, 

and incontinence issues are common after an SCI [71]. These 

symptoms can indicate low bladder compliance, urinary 

calculi, bowel complications, and UTIs. Among these 

conditions, UTIs pose a significant problem for SCI patients 

because, if left untreated, they can lead to significant 

morbidity, including pyelonephritis or sepsis [72]. 

Conversely, SCI patients may receive over screening and 

treatment for suspected UTIs, which can lead to antibiotic 

resistance and increase their financial burden. Therefore, 

diagnosing, treating, and preventing UTIs in SCI patients 

is a complex and ongoing challenge. 

A positive urine culture and concomitant symptoms are 

essential for diagnosing UTIs among SCI patients. Unlike 
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Table 4. Risk factors for urinary tract infections in spinal cord injury patients and possible interventions

Risk factor Possible interventions

Bladder overdistension - Void or catheterize to keep volumes ＜400 ml
- Avoid obstruction of indwelling catheter

Low bladder compliance - Anticholinergic or beta-3 agonist medication
- Onabotulinum toxin injections
- Bladder augment/urinary diversion

Detrusor sphincter dyssynergia - Reduce contractility of the bladder with anticholinergic medications or onabotulinum toxin
- Avoid spontaneous or reflexive voiding

Urinary calculi - Treat all bladder stones
- Treat all obstructing calculi
- Treat renal calculi if staghorn

Urinary catheterization - Consider changing indwelling catheters to clean intermittent catheters
- Consider hydrophilic catheter when performing clean intermittent catheters 

Neurogenic bowel - Promote regular bowel program

Adapted from Treatment and prevention of urinary tract infections in spinal cord injured patients. Linthicum: American Urological Association; 2020. 
Available from: https://auau.auanet.org/content/update-series-volume-39-2020 [69]. 

the general population, which has UTI symptoms, such as 

urinary frequency, urgency, change in urine color or odor, 

and suprapubic pain, SCI patients present fewer typical UTI 

symptoms because of changes in their sensory functions. 

Consequently, other symptoms, including new-onset 

weakness, significantly increased spasticity or dysreflexia, 

increased UI, and confusion, are considered while 

diagnosing UTIs in SCI patients [69,73]. Routine urine culture 

is necessary for diagnosing UTIs in SCI patients because 

it can aid in correctly identifying bacteria and selecting 

proper antibiotics. Furthermore, when assessing UTIs for 

SCI patients who already have indwelling urinary catheters, 

urine culture should be obtained using a new urinary catheter 

and collection bag [69]. 

In general, SCI patients are particularly vulnerable to 

contracting UTIs within the first year of injury [74] and have 

the highest risk of contracting hospital-acquired UTIs during 

the initial hospitalization [75]. The most common bacteria 

associated with hospital-acquired infections in SCI patients 

is Escherichia coli, followed by Klebsiella, Enterococcus, and 

Enterobacter. Moreover, SCI patients frequently contract 

multidrug-resistant UTIs, leading to prolonged hospital stays 

[75]. In particular, SCI patients with positive proteus urine 

cultures may face increased hospitalization and morbidity 

risk because of decubitus ulcers and urinary stones [76]. 

In SCI patients, UTI-related treatments should only be 

performed for symptomatic, culture-proven UTIs. The 

Infectious Diseases Society of America recommended that 

no treatment be applied to asymptomatic bacteriuria in SCI 

patients. Exceptions should be made only in the case of 

patients undergoing invasive urologic procedures [77]. 

Although there is no consensus regarding the appropriate 

duration for antibiotics application, research has 

recommended that clinicians can choose a five- to seven-day 

antibiotics plan for SCI patients with new UTIs presenting 

without fevers, seven- to 10-day treatment for those with 

recurrent UTIs without fevers, and 14 days for SCI patients 

with fevers [69,78,79]. A narrower spectrum oral antibiotic, 

such as nitrofurantoin, fosfomycin, or trimethoprim, should 

be the first choice for treating UTIs in SCI patients. 

Furthermore, fluoroquinolones can be considered for 

treating prior resistance or rapidly progressing infections 

[78]. Intravenous or intramuscular antibiotics are the 

recommended treatment options for patients with a risk of 

sepsis who present with highly resistant organisms. A 

broad-spectrum intravenous beta-lactam is usually 

recommended for SCI patients with severe UTIs who require 

immediate intravenous antibiotics before the specific 

organism can be identified on cultures; it can be applied 

for 72 hours until the result of the specific organisms and 

resistance on cultures is obtained [80]. The first step for 

CAUTI in SCI patients is changing the catheter; this can 

help to reduce the antibiotics treatment durations [81].

Regarding prevention of recurrent UTIs, antibiotics 

prophylaxis is not recommended for treating SCI patients 

without UTIs, even among those who perform CIC or have 

a suprapubic tube. Instead, eliminating the risk factors for 

UTIs in SCI patients, such as bladder overdistention, lower 

bladder compliance, detrusor sphincter dyssynergia, urinary 

calculi, prolong indwelling catheters, and neurogenic bowel, 

is more effective for enhancing prevention. Table 4 details 

the American Urological Associationʼs recommended 
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possible interventions for each situation.

Overall, proper diagnosis, management, and prevention 

of urinary symptoms in SCI patients can improve the patientʼs 
QoL and reduce the disease and financial burden. Contrary 

to expectations, many SCI patients cannot effectively access 

urologists [82], particularly in RCHs [4]. Therefore, urologists 

should be able to participate more actively in SCI patient 

care teams in RCHs, and an appropriate system must be 

established for supporting such participation. 

FUTURE DIRECTIONS

Several suggestions can help to resolve the problems 

related to voiding dysfunction care in RCHs. First, the 

simplest and most effective solution is the use of sufficient 

urologists, which would ensure systemic voiding dysfunction 

and infection control care for elderly individuals in RCHs. 

Under circumstances where it may be challenging to employ 

sufficient urologists, regular RCH visits by available 

urologists may present a more realistic alternative. Second, 

the inclusion of standardized urologic assessment criteria 

in currently utilized adequacy assessment systems in RCH 

may supplement problem solving in current urologic care. 

For example, the Korean Urological Association Insurance 

Committee suggested adding queries related to the 

“proportion of patients with indwelling catheters” and the 

“rate of catheter-associated urinary tract infection”. 

Through this, a revised adequacy assessment system is 

expected to improve voiding dysfunction care in RCHs. On 

the other hand, more supplementation should be provided 

because it can cause hospital managers to underestimate 

the urologic problems. Finally, it is necessary to organize 

task forces that include expert urologists to support voiding 

dysfunction care in RCHs. For example, the Korean 

Urological Association Urination Management Committee 

recommended the establishment of “elderly urination 

management centers,” which could help to decrease the 

patients’ medical and economic burden by maintaining 

sufficient equipment and manpower for delivering 

appropriate first aid, treating urination-related problems 

within three to four hours of visiting, and facilitating a return 

to the RCHs. Nevertheless, this initiative is still in its early 

planning stage, and several hurdles might hinder its progress. 

CONCLUSIONS

In conclusion, the problems regarding voiding dysfunction 

care in RCHs are too serious to ignore. Therefore, along 

with urologists, all health care providers working in these 

hospitals and related administrative government agencies 

must collaborate to overcome this problem.
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