Trends in Age-Specific Prevalence of Lower Urinary Tract Dysfunction: A Nationwide Population-Based Cohort Study
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Abstract
Purpose
To elucidate the longitudinal changes in the prevalence of lower urinary tract dysfunction (LUTD) according to age over the past 10 years.

Materials and Methods
The changes in the proportion of prevalence for LUTD, including benign prostatic hyperplasia (BPH) and urinary incontinence (UI) among South Koreans from 2009 to 2018, were analyzed using the National Health Information Database established by the Korean National Health Insurance Service. All conditions were defined according to the corresponding Korean Standard Classification of Diseases-8 for diagnosis and surgical procedures and Health Insurance Review & Assessment Service codes for drugs.

Results
The 60-69, 70-79, and over 80 age groups accounted for more than 60% of the LUTD cases from 2009 to 2018, while significant increases in the crude prevalence of LUTD were observed over a 10-year period in all age groups (p for trend <0.05). In age groups over 60 years, LUTD was more prevalent in men than women, but there was no statistically significant difference in proportion (p>0.05). The changes in the prevalence and prevalence proportion exhibited similar trends in BPH, UI, and LUTD.

Conclusions
LUTD was more prevalent in the elderly aged over 60 years old than in younger adults. Therefore, this study suggests the development of nationwide healthcare policies to manage LUTD in the elderly population of South Korea, which is expected to become the world’s most aged population.
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INTRODUCTION
The elderly population is growing rapidly in developed countries, and South Korea is expected to become the world’s most aged population [1]. Lower urinary tract dysfunction (LUTD), one of the most common conditions in the elderly population, is expected to have risen significantly in South Korea [2]. LUTD may adversely affect public health and quality of life as it progresses and can cause serious consequences, such as acute urinary retention, urinary tract infection, and upper urinary tract deterioration [2,3].
Based on lower urinary tract symptoms (LUTS) assess-ments, the global prevalence of LUTD among adults aged over 18 years old is typically estimated to be more than 50% [3]. In South Korea, the overall LUTD prevalence increases with age, ranging from 65.3% to 72.8% in participants over 40 years of age [2].
Previous surveys have reported a marked increase in the prevalence of LUTS with age [2-4]. The European and Korean UrEpik studies indicated that the prevalence of man LUTS increased by 10% per decade from 40 to 79 years [5]. Other population-based studies have shown similar trends in Europe and the United States [6].
On the other hand, few comprehensive studies have been performed on the overall prevalence of LUTD in the general population because of the extensive range of individual disorders that can affect the urinary tract function. Furthermore, the longitudinal data studies on the age-specific prevalence of LUTD in Korea are still lacking. In addition, the age-specific prevalence of LUTD between men and women varied because of the anatomical difference (e.g., prostate) and gender-specific risk factors (e.g., alcohol consumption) [5,6].
Therefore, this study examined the longitudinal changes in the proportion of prevalence of LUTD, including benign prostatic hyperplasia (BPH) and urinary incontinence (UI), according to age over the past 10 years (2009-2018) using the Korean National Health information data, a nationwide database containing all claims data. These conditions are the most common disease categories within LUTD in men and women. Furthermore, this study examined the gender differences in the prevalence of LUTD in South Korea.

MATERIALS AND METHODS
This study was approved by the Institutional Review Board of the Yonsei University Wonju College of Medicine (CR320350).
1. Data Source 
This study analyzed nationwide Korean population-based data from January 2009 to December 2018. Korean National Health Information Data is a nationwide repository of population-based cohort data collected by the Korean National Health Insurance Service, which offers compre-hensive medical services to all citizens of South Korea. The National Health Information data, which covers 97% of all citizens in the Republic of Korea, encompasses various healthcare data. This includes demographic characteristics, diagnoses, comorbidities, prescriptions, diagnostic or surgical procedures, and the medical costs associated with claims.

2. The Definition of LUTD
The definition of LUTD, including BPH and UI, was defined according to the corresponding Korean Standard Classifi-cation of Diseases (KCD)-8 for diagnosis and surgical procedures and Health Insurance Review & Assessment Service codes for drugs. Supplementary Table 1 lists the specific codes used to define every diagnosis, surgical procedure, and drug in this study.
Individuals with LUTD who met the following criteria between 2009 and 2018 were identified: (1) outpatient service claims with LUTD codes; (2) those who received medications including alpha-blocker, cholinergic, anticholinergic, or beta 3 agonists, or underwent surgical procedures for BPH and UI within one year before the index date. The date of the initial diagnosis code was designated as the index entry date. Furthermore, individuals with BPH were also identified based on the criteria involving diagnosis, procedure, and drug codes: (1) outpatient service claims with BPH codes; (2) those who received alpha-blockers or underwent surgical procedures for BPH within one year before the index date. For individuals with UI, the criteria consisted of (1) outpatient service claims with UI codes and (2) those who received anticholinergic or beta 3 agonists or underwent surgical procedures for UI within one year before the index date.

3. Statistical Analysis
Based on the calculated annual crude prevalence (per 100,000 people) of LUTD, including BPH and UI, which was calculated using the direct method of standardization with the Korean Census 2010 as a reference [7], the proportion of LUTD in each age group (<40, 40-49, 50-59, 60-69, 70-79, ≥80) was expressed by year and gender. The χ² test was used to analyze the difference in proportion of the prevalence of LUTD by gender. The χ² test for trend was used to evaluate the changes in the crude prevalence for 10 years by the age group. The statistical analysis used SAS V.9.4 (SAS Institute Inc.). Statistical significance was defined as p<0.05.


RESULTS
1. LUTD
The age groups of 60-69, 70-79, and over 80 accounted for more than 60% of the LUTD cases from 2009 to 2018. The age groups of 60-69 and 70-79 exhibited a higher proportion (over 20% each) among age groups from 2009 to 2018 (Fig. 1). The prevalence proportions of the 60-69 age group appeared to remain relatively stable, around 23-24%. In contrast, the prevalence of the 70-79 and ≥80 age groups increased from 24.3% and 9.8% in 2009 to 25.9% and 16.8% in 2018, respectively (p for trend <0.05). While statistically significant decreases in the proportion of prevalence were observed over 10 years in three age groups, namely, <40, 40-49, and 50-59 (p for trend <0.05), there were statistically significant increases in the crude pre-valence of LUTD in all six age groups over the 10 years (p for trend <0.05).
[image: Fig. 1]
Fig. 1 Proportion of the prevalence of lower urinary tract dysfunction (LUTD) according to the age group during a 10-year period.

For both men and women, the proportion of prevalence of LUTD according to age showed a similar pattern to that of the overall LUTD prevalence. LUTD was more prevalent in men than in women in age groups over 50 years old, and the prevalence of LUTD in women was relatively similar across all age groups rather than in men. On the other hand, there was no statistically significant difference in proportion (p>0.05) between men and women for the 10-year period (Fig. 2, 3). The prevalence proportions of 60-69, 70-79, and ≥80 age groups in men were from 28.1%, 26.7%, and 9.8% in 2009 to 26.7%, 28.9%, and 16.0% in 2018, respectively. In women, prevalence proportions of 60-69, 70-79, and ≥80 age groups in men increased from 17.1%, 19.6%, and 9.7% in 2009 to 19.3%, 20.5%, and 18.1% in 2018, respectively. In all age groups, statistically significant increases in crude prevalence were found in men and women over a 10-year period (p for trend <0.05).
[image: Fig. 2]
Fig. 2 Proportion of the prevalence of lower urinary tract dysfunction (LUTD): women.

[image: Fig. 3]
Fig. 3 Proportion of the prevalence of lower urinary tract dysfunction (LUTD): men.


2. BPH
The proportion of the prevalence of BPH by age also showed a similar pattern to that of the overall prevalence of LUTD. Men aged 60 years and above constituted approximately 70% of all patients yearly. The age group of 70-79 years accounts for a higher proportion of the prevalence of BPH. The prevalence proportions of the 70-79 years and ≥80 year age groups increased from 29.8% and 10.9% in 2009 to 36.1% and 17.5% in 2018, respectively (Fig. 4). There were statistically significant increases in the crude prevalence of BPH observed over the 10 years in all six age groups (p for trend <0.05).
[image: Fig. 4]
Fig. 4 Proportion of the prevalence of benign prostatic hyperplasia (BPH) by the age group during a 10-year period.


3. UI
The proportion of the prevalence of UI by age exhibited a similar pattern to the overall proportion of the prevalence of LUTD. The proportions of the elderly population (60-69, 70-79, and ≥80 years) tended to increase over a 10-year period compared to the younger population (Fig. 5). The prevalence proportions of 60-69, 70-79, and ≥80 age groups increased from 17.9%, 21.2%, and 10.4% in 2009 to 20.6%, 26.5%, and 22.0% in 2018, respectively. Although the proportion of UI in the other three age groups (<40, 40-49, and 50-59 years) decreased with age, there were statistically significant increases in the crude prevalence of UI over the 10 years in all six age groups (p for trend <0.05).  
[image: Fig. 5]
Fig. 5 Proportion of the prevalence of urinary incontinence (UI) by the age group during a 10-year period.



DISCUSSION
In this study, the proportion of prevalence of LUTD increased gradually with age, and those over 60 years accounted for approximately 60% of LUTD cases. The proportion of the prevalence in the age groups over 70 years increased continuously from 2009 to 2018. The prevalence of LUTD according to age in men and women showed a similar pattern to that of the overall LUTD prevalence, and there was no significant difference in proportion between men and women.
Although the prevalence of LUTD varied, due primarily to different definitions of the dysfunction, the estimated prevalence of LUTD in Korea was similar to those in other countries [8]. The average age of the Korean population is increasing more rapidly than in other countries; the proportion of the population over 65 years of age increased from 10.5% in 2009 to 17.5% in 2022 [1,7]. Considering that aging is a major causal factor of LUTD, the increase in the prevalence of LUTD among the elderly may be more pronounced in Korea. This study confirmed this trend between aging and LUTD in Korea. On the other hand, there was no significant difference in the prevalence proportion of LUTD between men and women over the 10-year period.
The changes in the proportions of the prevalence of BPH and UI according to age were consistent with that of the overall prevalence of LUTD. A previous study reported that the prevalence of BPH, defined by an International prostate symptom score of ≥8 points, was 18%, 29%, 40%, and 56% among men in their 40s, 50s, 60s, and 70s or older, respectively. Asians appeared to have similar or worse LUTS than Caucasians [9]. Although the definition of LUTD in this study was based on specific codes, such as KCD-8, the finding that men aged 60 years and above constituted approximately over 70% of all BPH patients is consistent with a previous study [9]. In addition, BPH is one of the most common diseases in aging men, which can lead to voiding difficulty. Furthermore, the prostate volume increases with age, based on a longitudinal aging study, suggesting a prostate growth rate of 2.0-2.5% per year in older men [10,11]. Observational studies from the United States, Europe, and Asia have shown that older age is an associated risk factor for the onset and progression of BPH [12-15]. These results show a gradual increase in the prevalence of BPH among the elderly from 2009 to 2018 (p for trend <0.05). In 2018, approximately 80% of the population with BPH was aged over 60. Furthermore, the prevalence proportion in men over 60 increased significantly over the 10-year period. Therefore, this study confirmed that BPH prevalence increases with age, with the highest prevalence observed in participants aged 70 years and above.
Many women suffer from UI due to childbirth and aging. In 2004, the study included an internet survey including 3,372 responders. The prevalence of UI in women was 21% [16]. Another study based on a telephone survey reported that the overall prevalence of UI was 40.8% among 1,301 women [17]. Among the various factors affecting the incidence of UI in women, age, delivery rate, obesity, education, and smoking are well-known risk factors [18]. In addition, previous studies reported that UI is an age-related condition, and more than 40% of women in their 70s are reported to have symptoms [3,18,19]. In the present study, the distribution of patients with UI according to the age group was higher among the elderly, and approximately 80% of those diagnosed with UI were over 50 years old.
This study had several limitations. First, this study may not reflect the actual prevalence of LUTD as a population-based analysis using Korean National Health information data based on medical insurance claims data. Second, the data on UI prevalence included all men and women. Therefore, the data do not show the prevalence of UI in women separately because this study focused on the overall prevalence of LUTD. In addition, the prevalence of stress UI, which is a widespread disease in women, was not reported separately in this study.
Nevertheless, this study revealed changes in the proportion of the prevalence of LUTD in South Korea because Korean National Health Information data is a nationwide repository of population-based cohort data that covers comprehensive medical services to all citizens of South Korea.

CONCLUSIONS
With a changing demographic profile and an increasingly aging population, LUTD will inevitably become more prevalent and a major challenge across all healthcare levels. Based on this study, LUTD was more prevalent in the elderly aged over 60 years old than in younger adults. Given South Korea’s expected transition to the world’s most aged population, this study suggests the development of nationwide healthcare policies to manage LUTD in the elderly population.

SUPPLEMENTARY MATERIALS
Supplementary data can be found via https://doi.org/10.14777/uti.2023.18.3.101.
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