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Abstract

Prevalence and management status of urologic 

disease in geriatric hospitals in South Korea: A 

Population-based analysis



Jungyo Suh

Department of Urology

The Graduate School 

Seoul National University

Purpose: This study aimed to investigate the prevalence and management status of urologic 

disease in geriatric hospitals in Korea.

Materials and Methods: We conducted population-based analyzed using cohort established by 

the National Health Insurance Service of Korea, which contains the medical insurance data of 

1 million people from 2002 to 2013. The prevalence, prescription rate, and complication 

incidence of urologic disease in geriatric hospitals were compared with similar-sized general 

hospitals. We analyzed the changes that followed the adoption of the fixed sum medical fee 

per day for geriatric hospitals, which began in January 2008. Subgroup analysis was 

conducted in an elderly group and a propensity score matching (PSM) group.

Results: During this time, the number of geriatric hospitals exponentially increased over 

general hospitals (675.5%/y vs. 30.9%/y). The prevalence, prescription rate, and complication 

incidence of urologic disease was higher in geriatric hospitals than in general hospitals (2.1, 

1.8, and 1.4 times higher). In the elderly group, the prevalence of urologic disorders was 

higher in geriatric hospitals than in general hospitals, but the prescription rate was lower 

(26.5% vs. 19.9% and 6.8% vs. 10.0%). This tendency also founded in the PSM analysis. After 

the medical fee system changed, diagnosis and prescription rates decreased in geriatric 

hospitals but increased in general hospitals.

Conclusions: Urologic diseases are more prevalent, yet management has some problem in 

geriatric hospitals. Lack of institutional urologists and changes in the medical payment 

system should be associated with this problem. Additional study and political support are 

needed to overcome this issue.
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Introduction

The world’s population is aging. Most developed countries already have a substantially 

greater proportion of elderly citizens; Japan became the country with the most aged

population in the world in 2015 [1]. Likewise, Korea has one of the most rapidly aging 

populations. Based on the ratio of the elderly (65 years and over) to the entire population,

Korea joined the list of aging societies (7%– 14%) in 2000 and is expected to become an 

aged society (14%– 20%) in 2018 [2].

Elderly patients are different from general population patients. First, most of patients have 

at least one chronic disease at the time of admission. According to the “2014 elderly 

report”, 90% of elderly people have a chronic disease and 31.5% have cognitive 

impairments that require daily support [3]. Second, patient needs longer hospitals stay than

general population. Bo et al. [4] reported that cognitive impairment and functional 

dependency prolonged hospital stay in general hospitals. For this reason, the demand for

geriatric hospital that manages elderly patient’s chronic disease and long-term care is 

increasing.

Urologic disease is common in elderly populations and is closely associated with quality of 

life (QoL) [5,6]. However, most urologic diseases are not life-threatening, so they are easily 

neglected by health care providers [5]. Patients also regard these symptoms as part of the 

normal process of aging [7]. Moreover, limited reimbursement for medical expenses 

adversely affects urologic disease management. In January 2008, the medical payment system 

of geriatric hospitals changed from a fee-for-service model to a fixed sum medical fee per 
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day (FSMFD) system, which provides a fixed daily medical insurance fee. The role of the 

urologist is important in geriatric hospitals for appropriate management of urologic problems. 

However, presently, there are few

urologists working at geriatric hospitals [8].

This research aims to reveal the prevalence and management status of urologic disorders in 

geriatric hospitals through the National Health Insurance Service-National Sample Cohort 

(NHIS-NSC). We also looked at how the FSMFD system has influenced the management of 

urologic disorders in geriatric hospitals.

Materials and methods

1. Database

The NHIS-NSC is a population-based cohort, which represents 2.2% of the Korean population in 2002 

[9] which collected by Korea government. During the follow-up period, the cohort was refreshed 

annually by adding a representative sample of newborns, using the 2.2% sampling rate. Subjects in 

this cohort were selected by random sampling and followed until 2013. Sampling was carried out 

based on the stratification and proportional allocation method for national medical insurance data. The 

cohort includes 1,025,340 participants and the follow-up period was a total of 12 years, from 

January 2002 to December 2013.

We use medical treatment database and medical care institution database set of NHIS-NSC for this 

investigation. The medical treatment database consists of 57 variables containing information about 

participants’ medical bills claimed by medical service providers. It comprises four databases: 
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participants’ electronic medical treatment bills, bill details, details of diseases and details of 

prescriptions. All four databases are further classified according to type of medicine: medical and 

dental & Korean traditional medicine tables. A pharmacy table is also included in the first 2 

databases. In the medical care institution database, information regarding the type of institution, 

establishment, location, number of beds, facilities and physicians are recorded under 10 variables. 

These databases were episode based of each years of follow-up period.

This study was approved by the Institutional Review Board of Seoul National University Hospital 

(approval number: E-1410-080-618).

2. Study Population

The prevalence of urologic disorders (N00-N99) and major voiding disorders was assessed by 

searching for patients with primary or secondary diagnoses of benign prostatic hyperplasia (BPH), 

overactive bladder (OAB), or neurogenic bladder according to their Korean standard classification of

diseases 6 (KCD6) codes. To include diagnoses received after transfer to another hospital, diagnoses 

received in other hospitals were also checked. The prescription frequency of voiding dysfunction 

medication was analyzed by the prescription codes within geriatric hospitals—including alpha 

blockers (tamsulosin, terazosin, doxazosin, alfuzosin, naftopidil, and silodosin), antimuscarinics 

(oxybutynin, propiverine, tolterodine, solifenacin, fesoterodine, imidafenacin, and trospium), 5-alpha 

reductase inhibitors (finasteride and dutasteride), antidiuretics (desmopressin), and 

parasympathomimetics (bethanechol). 

A repeat history of chronic complications at any time counted as a single event, and an acute 

complication counted as a single event if it recurred within a 3-month period. Complications 
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diagnosed following hospital transfer were also considered relevant and were included in our study.

Acute and chronic urinary retention, prostatitis, urethritis, cystitis, pyelonephritis, other urinary tract 

infections, urolithiasis, urethral stricture, and hematuria were defined as urologic complications and 

dermatitis, bedsores, and renal failure were defined as nonurological complications. The overall 

complication incidence was calculated as the sum of each complication incidence and included 

duplicates.

The payment system of geriatric hospitals in Korea changed after the adoption of the FSMFD, which 

started in January 2008. Before the FSMFD, medical fees covered by national insurance were 

reimbursed on a fee-for-service basis, which covered the sum of the costs incurred at each

medical practice. The FSMFD provided a fixed daily medical insurance fee, graded by patient disease 

status (7 steps), an activity of daily living score, and the medical resources required. Since payment 

system changes can affect medical practices in the field, we evaluated changes before and after

the adoption of the FSMFD.

3. Data Analysis

We analyzed the data in 4 sequential steps. First, we compared annual changes of bed 

counts and hospital numbers from medical care institution database. The second step, we 

selected hospitalized patients in geriatric hospitals and similar-sized general hospitals for 

compare cumulative incidence of variables in each group; the prescription rate, diagnostic 

frequency, and the complication rate. Additional analysis was performed before and after the 

adoption of the FSMFD in geriatric hospitals. In the third step, considering that hospitalized 

geriatric patients are mostly elderly, we selected patients aged 65 years and older. We
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compared the diagnostic frequency, complication rate, and changes after the adoption of the 

FSMFD. In our last step, after filtering out confounding variables through one-to-one

propensity score matching (PSM) based on age, gender, and presence of stroke and 

dementia (the top reasons for hospital admittance), we conducted a final comparison of

diagnostic frequency, complication rate, and changes after the adoption of the FSMFD. All the 

statistical analysis was conducted by SAS ver. 9.4 (SAS Institute Inc., Cary, NC, USA) and PSM 

was using computerized matching process, OneToManyMTCH macro for SAS which using greedy

matching algorithm.

Results

1. Growth in number and capacity of geriatric hospitals 

The number of geriatric hospitals increased from 15 in 2002 to 1,330 in 2013—with an annual 

growth rate of 675.5%—while the number of general hospitals increased from 393 to 1,826 

in the same period, with an annual growth rate of 30.9%. Total bed count in geriatric 

hospitals grew explosively from 3,058 in 2002 to 230,194 in 2013—an annual average growth 

rate of 797.0%—while the bed count in general hospitals increased from 58,353 to 256,608 in 

the same period, or a growth rate of 33.2%. The growth in the number and capacity of 

geriatric hospitals slowed temporarily between 2008 and 2009 when the FSMFD was adopted 

but demonstrated continuous growth afterwards (Figure 1).

2. Comparison of total patients in geriatric hospitals and general 

hospitals
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1) Prevalence and Prescription Rate 

The prevalence for all urologic disease was 24.5% (6,821 of 27,841 patients) in geriatric 

hospitals, 2.1 times higher than the 11.5% (34,230 of 297,660 patients) found in general

hospitals. The diagnosis of all major voiding disorders was more frequent in geriatric 

hospitals and the relative risk (RR) was 1.9 (p<0.001; 95% confidence interval [CI], 1.858–

2.022), 1.3 (p<0.001; 95% CI, 1.206– 1.404), and 1.8 (p<0.001; 95% CI, 1.673– 1.877) for BPH, 

OAB, and neurogenic bladder, respectively.

The institutional prescription rate of voiding dysfunction medication in geriatric hospitals was 

6.2% on average (1,726 of 27,841 patients), which was 1.8 times higher than the 3.5% (10,340 

of 297,660 patients) prescription rate of general hospitals. Alpha-blockers, 5-alpha reductase 

inhibitors, and parasympathomimetics were prescribed more frequently in geriatric hospitals, 

while the prescription rate for antidiuretics was similar for geriatric hospitals and general

hospitals.

2) Complication incidence

The total cumulative incidence of complication was 70.9% in geriatric hospitals and 51.5% in 

general hospitals, including duplicates. Urinary retention, urinary tract infection, urethral 

stricture, hematuria, bedsores, and renal failure occurred more frequently in geriatric 

hospitals. Urolithiasis and skin infections were more prevalent in general hospitals than 

geriatric hospitals.

3) Changes after the adoption of the FSMFD 

The prevalence of urologic diseases and the associated prescription rate in geriatric 

hospitals dropped after the adoption of the FSMFD. In contrast, the prevalence in general 
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hospitals did not change significantly; the prescription rate actually increased. (Figure 2) In 

terms of specific diseases, the prevalence of BPH and neurogenic bladder decreased in 

geriatric hospitals, while OAB increased. The complication incidence increased in general

hospitals, while it decreased in geriatric hospitals.

3. Subgroup analysis: comparison in the elderly group

The prevalence of urologic disorders in elderly patients in geriatric hospitals was 26.5%, 

which is 1.3 times that of the 19.9% found in general hospitals. Among the major urologic

disorders, only OAB was higher in geriatric hospitals, with an RR of 1.23 (p<0.001; 95% CI, 

1.128– 1.356). The prevalence of BPH and neurogenic bladder was lower in geriatric hospitals, 

with an RR of 0.65 (p<0.001; 95% CI, 0.622– 0.684) and 0.86 (p<0.001; 95% CI, 0.811– 0.927), 

respectively. The prescription rate in geriatric hospitals was lower than that of general 

hospitals as well. The prescription rates of alpha blockers, 5-alpha reductase inhibitors, 

antimuscarinics, antidiuretics, and parasympathomimetics were all lower in geriatric hospitals. 

The complication incidence was similar in each group: 76.35% in general hospitals and 73.37% 

in geriatric hospitals.

In geriatric hospitals, only the diagnostic rate of OAB increased, while the diagnosis of all 

major urologic diseases increased in general hospitals after adoption of the FSMFD. The 

prescription rates of all urologic medications decreased in geriatric hospitals but increased in 

general hospitals. The complication incidence increased in general hospitals from 64.32% to 

81.54%. In geriatric hospitals, the complication incidence decreased from 96.78% to 69.58%.

4. Propensity score matching analysis

About 26,891 patients within 97,963 in geriatric hospital was selected for propensity matching 

analysis with same amount of matched population in general hospital (Table 1). The diagnostic 
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rates of BPH (RR, 0.92; p=0.018; 95% CI, 0.861– 0.986) and neurogenic bladder (RR, 0.91; 

p=0.039; 95% CI, 0.839– 0.996) were lower in geriatric hospitals, but that of OAB (RR, 1.36; 

p<0.001; 95% CI, 1.196– 1.553) was higher. The average prescription rate in geriatric hospitals 

was 0.4 times lower than in general hospitals. Urethral stricture, urolithiasis, hematuria, bed 

sore and renal failure were more prevalent in geriatric hospitals than in general hospitals 

(Figure 3) however, overall complications were similar in geriatric hospitals and general 

hospitals (73.27% and 76.37%).

After the adoption of the FSMFD, the diagnostic rate and prescription rate increased in 

general hospitals but dropped in geriatric hospitals (Figure 4). Especially, prevalence of 

urologic disease in geriatric hospitals suddenly dropped after adoption of FSMFD on 2007 

(Figure 5). Before the adoption of the FSMFD, the diagnostic rate was 1.8 times higher in 

geriatric hospitals than general hospitals, but after the adoption of the FSMFD, they became 

similar. The prescription rate was 1.5 times higher in geriatric hospitals than general hospitals 

before 2007 but dropped to 0.3 times higher after the adoption of the FSMFD. Complications

decreased in geriatric hospitals (from 91.26% to 70.14%), while general hospital complications 

increased (from 66.62% to 78.09%).

Discussion

In this population-based study we wish to know prevalence and management status in 

geriatric hospitals in South Korea. In all age groups, the prevalence of urologic disease and 

the complication rate were higher in geriatric hospitals than in general hospitals. After the 

adoption of the FSMFD, the prevalence of urologic disease and the complication rate dropped 

significantly in geriatric hospitals, but not in general hospitals. In the elderly group, the 

prevalence of urologic disease was higher (1.3 times) in geriatric hospitals than general 
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hospitals, but the complication rate was not. After PSM analysis, the prevalence of urologic 

disease and complication rate were similar in both hospitals.

Urologic diseases are a well-known problem for the elderly, and the number of patients 

with neurogenic problems increases with age; therefore, the prevalence of urologic disease 

in geriatric hospitals should be higher than in the community population. According to a 1981

report from the United States [10], 69.3% of elderly patients admitted to geriatric long-term 

care hospitals presented with urinary dysfunction. In Korea, in an adult (18 years and older) 

population study [11], 61.4% of adults were found to suffer from urinary dysfunction, with 

the incidence increasing with age. The prevalence of BPH in the elderly population has been 

reported to be 40%– 70% [12,13] in western countries and 20%– 40% in Korea [14-16].

Incontinence is also common in the elderly and increases with age. The prevalence of 

incontinence was reported to be 43%– 77% in United States nursing home patients [17] and 

41.8% in Korean patients [18]. In our study, however, the prevalence of urologic disease was 

only 24.5%, which is significantly lower than in previous studies. Following subgroup analysis 

for the elderly and PSM, the prevalence of urologic disease was 26.5% and 23.0%, 

respectively. Moreover, the prevalence of OAB was only 2.9%, and even with neurogenic 

bladder included as an overlapping diagnosis, it only increased to 7.7%. Our study findings 

were more general than another study, which showed a prevalence of OAB ranging from 10.0% 

to 14.3% at age 40 and an increased incidence in the elderly [11]. These results also conflict 

with other studies that found a higher prevalence of neurogenic bladder and voiding 

disorders and higher rates of dementia and neuro-degenerative disorders among the 

inpatients of geriatric hospitals [19,20]. This discrepancy in prevalence suggests that urologic 

diseases in geriatric hospitals are not properly diagnosed.
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Compared with general hospitals, although there was a higher prevalence of urologic disease, 

urologic medication was prescribed less in geriatric hospitals. The diagnostic rate of OAB was 

1.26 times higher in geriatric hospitals than general hospitals in the elderly group, yet the 

prescription rate of antimuscarinics was 0.61 times lower. From these results, we can 

suppose that factors other than clinical decision-making affect incontinence treatment. 

According to a 2009 field study of the Busan area [18], most patients with incontinence are 

not managed properly and treatment is determined by cost and healthcare provider 

convenience. Moreover, the prescription rate of antimuscarinics was significantly lower after 

the adoption of the FSMFD; dropping from 4.86% to 0.89%. If there were not any sudden

changes in inpatients’ characteristics within follow-up period, this result can assist that 

care for voiding dysfunction in inpatients worsened by economic issue. On the other hand, 

we cannot rule out there was overdiagnosis and overtreatment before adoption of the FSMFD 

and declined rates of diagnosis and treatment was result of optimized management in 

geriatric hospital. In order to clear out this competing hypothesis, well designed study for 

effect of FSMFD in geriatric hospitals with changes in another disease treatment should be 

needed.

Urologic diseases are important in elderly patients QoL and lack of certified urologists in 

geriatric hospitals can worsened management of urologic disease in geriatric hospitals. In 

previous study of our group [21], we found the knowledge level of healthcare provider is 

important in management of urinary incontinence in elderly and over a half of healthcare 

providers agreed with needs in management of urinary incontinence by urologist. Currently, 

the number of urologists working in geriatric hospitals as of December 2013 was 38 (1.14%), 

which is only 1.6% (38 of 2,350) of the total number of urologists. This number is even 
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lower than that of other specialists, such as obstetrics and gynecology (4.5%, 245 of 5,425) 

and Korean traditional medicine (6.8%, 1,244 of 18,199), which are not included in the 8 main 

specialist groups (internal medicine, general surgery, neurology, neuropsychiatry, 

rehabilitation medicine, family medicine, neurosurgery, and orthopedics) for geriatric hospital. 

Political support such as designated urologist in geriatric hospitals or regular consultation of

urologist should be helpful for improve management of urologic disease in geriatric hospitals.

This study was a population-based analysis using established cohort of NHIS which based on 

medical insurance claims data. Thus, it has limitations in reflecting the actual situation in the 

field. We can only suggest a trend of diagnosis and management of urologic disease in 

geriatric hospitals, based on this study. Also, complications were assessed according to the 

sum of each complication incidence, so we cannot remove duplicate events for individual 

patients and this is another limitation of this study. Another study using non-medical 

insurance data needs to be completed for results that are based on more accurate data for 

prevalence and management status of urologic diseases in geriatric hospitals. And this study 

has some conflicting issues, such as management changes after the adoption of FSMFD. There 

are obvious changes after adoption of FSMFD in management patterns in urologic disease of 

geriatric hospitals from our study, however we cannot assure how it affect to patients. It is 

important to medical politics decision making, so another well designed study and follow-up

studies are needed for clarifying this situation.

Conclusions

Urologic disease is common in the elderly and is associated with patient QoL. We founded 

some problems in diagnosis and management of urologic diseases from this investigation. 
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Political support such as assigning more urologist in geriatric hospitals can help to overcome 

these problems.
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Table 1. Comparison of geriatric hospitals and general hospitals: before and after propensity 

score matching analysis

All study population Propensity Score Matching

Geriatric hospitals 

(patients)

General hospitals 

(patients)

P-value Geriatric hospitals 

(patients)

General hospitals 

(patients)

P-value

Diagnosis

BPH 4041 11061 <0.001 1499 1627 0.022

OAB 1916 4786 0.007 522 383 <0.001

Neurogenic bladder 1747 7390 <0.001 968 1059 0.043

All urologic 

problem

12483 28568 0.167 6189 5432 <0.001

Treatment

Alpha-blocker 1564 4226 <0.001 669 1380 <0.001

5-ARI 282 1034 <0.001 123 398 <0.001

Antimuscarinics 684 2466 <0.001 248 729 <0.001

Antidiuretics 296 570 0.009 37 84 <0.001

Parasympathomimet

ics

103 841 <0.001 87 165 <0.001

Urologic 

medications

2929 9137 <0.001 1164 2756 <0.001

Urologic complications

Urinary obstruction 158 512 0.002 142 139 0.858

Urinary tract 

infection

16432 47987 <0.001 7475 8113 <0.001

Urolithiasis 1448 3267 0.358 404 309 <0.001

Urethral stricture 61 210 0.006 65 56 0.413

Hematuria 2266 6902 <0.001 1422 1195 <0.001

Non-urologic complications

Dermatitis and 

eczema

20344 59988 <0.001 4198 8151 <0.001

Bedsore 2448 7100 <0.001 4755 1820 <0.001

Renal failure 839 3203 <0.001 1251 754 <0.001

Inpatients 97963 227538 26891 26891

Benign prostatic hyperplasia: BPH, Overactive bladder: OAB, 5-alpha reductase inhibitor: 5-ARI 
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Figure 1. Comparison of the annual numbers of institutions (A) and bed count (B) between 

geriatric hospital and general hospital. Geriatric hospitals Institution numbers exponentially 

increased (A) and bed counts were almost catch up by 2013 (B)
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Figure 2. Changes of management pattern in geriatric (A) and general hospitals (B) after adoption 

of the FSMFD in all aged group
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Figure 3. Comparison of complication incidence in the propensity score matching group
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Figure 4. Comparison of changes before and after adoption of FSMFD in general hospital (A) 

and geriatric hospital (B) in propensity matching analysis



２１

Figure 5. Annual changes in urologic disease prevalence in propensity matching analysis
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국문 초록

국민건강보험공단 표본 코호트 자료를 이용한 한국 노인 요양

병원의 비뇨기과 질환의 유병률 및 관리 현황 분석

서준교

학번: 2015-22000

서울대학교 대학원

비뇨의학전공

목적: 한국 노인 요양 병원에서 비뇨기과 질환의 유병률 및 관리 행태를 조사하였다.

방법: 2002 년부터 2013 년까지 백만명의 의료 보험 데이터를 포함하는 국민 건강 보험 공단 표본 코호트를

이용하여 연구를 수행하였다. 노인요양병원과 비슷한 규모의 종합병원의 비뇨기 질환 유병률, 약제 처방률, 

비뇨기계 합병증 발생률을 비교하였다. 또한 2008년 1월부터 시행된 요양병원 포괄 수가제 전, 후의 변화를

비교하여 분석하였다. 노인 요양병원과 종합병원의 성향점수 매칭한 노인 환자에서 비교를 수행하였다.

결과: 연구 기간 동안 종합병원에 비해 노인 요양병원 수는 기하 급수적으로 증가하였다 (30.9%/년 대

675.5%/년). 비뇨기과 질환의 유병률, 약제 처방률 및 비뇨기계 합병증의 발생률은 종합 병원보다 노인

요양병원에서 더 높았다. (각각 2.1배, 1.8배 및 1.4배). 종합 병원은 노인 요양병원보다 비뇨기계 질환의

유병률은 높았으나 처방빈도는 떨어졌으며 이는 성향 점수 매칭 후에도 동일하였다 (26.5 % vs. 19.9 %, 6.8 % 

vs. 10.0 %). 요양병원 포괄 수가제의 시행 이후 노인 요양병원에서 비뇨기계 질환의 진단빈도와 약제

처방률은 급격히 감소하였으며 동일 기간 종합병원의 진단, 처방률은 꾸준히 증가하였다. 

결론: 비뇨기과 질환은 노인 요양병원에서 더 빈발하지만 잘 관리되고 있지 않았다. 또한 요양병원 포괄수가제

이후 노인 요양병원에서 비뇨기계 질환의 약제 처방이 급감하는 등 관리 소홀이 심해진 것으로 보인다. 이는 관내
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비뇨기과 의사의 부재, 정기적 비뇨기과 진료가 없는 것과 관련 있어 보이며 추후 요양병원의 비뇨기계 질환

관리를 위한 정책적인 지원이 필요해 보인다. 

-------------------------------------------------

주요어: 노인 요양병원, 비뇨기계 질환, 비뇨기계 합병증, 포괄수가제, 빅 데이터 분석, 성향점수 매칭 분석
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