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Background: Urinary incontinence (UTI) is highly prevalent in the aging population. U is one of the most common
geriatric syndromes and affects overall health, quality of life, and economical burden in patients. The aims of this
study were to investigate the characteristics of patients with UI and to assess its association with other geriatric
health problems.

Methods: We used data from the Korean Longitudinal Study of Ageing obtained in 2006. Among the 10,254 indi-
viduals aged 45 years and older, we analyzed data from 2,418 women aged 65 years and older. Data were obtained
using questionnaires for UI, comorbidities, and lifestyle factors.

Results: Among the 2,418 women aged 65 years and older, 506 (20.9%) had UL Cerebrovascular disease (odds ratio
[OR], 2.02; 95% confidence interval [CI], 1.26 to 3.23), arthritis (OR, 1.44; 95% CI, 1.18 to 1.77), and fear of falling (OR,
1.62; 95% CI, 1.18 to 2.22) were significantly associated with UI, while chronic lung disease, psychiatric disease, dif-
ficulty in daily living due to visual and hearing problems, and experiencing a fall in the last 2 years were not associ-
ated with UL

Conclusion: Cerebrovascular disease, arthritis, and especially fear of falls were significantly associated with UI in
elderly Korean women.

Keywords: Accidental Falls; Geriatrics; Urinary Incontinence; Aged

Received: June 13, 2016, Revised: August 23, 2016, Accepted: September 9, 2016
*Corresponding Author: Jungkwon Lee  https://orcid.org/0000-0001-5503-9605
Tel: +82-2-3410-2441, Fax: +82-2-3410-0388, E-mail: jklee@skku.edu

Copyright © 2018 The Korean Academy of Family Medicine
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Kyungjin Sohn, etal. ® Relationship of Female Urinary Incontinence and Chronic Health Problems

INTRODUCTION

Urinary incontinence (UI) is a complaint of any involuntary leakage of
urine. The International Continence Society has defined UI as “the
complaint of any involuntary loss of urine that is a hygienic or social
problem.”"? The most common type of UT in women is stress UI (SUI),
which occurs when abdominal pressure rises (49%). This is followed
by urge UI (UUI) (21%), which is caused by involuntary detrusor mus-
cle contractions during the filling phase, which may be spontaneous
or triggered. There is also mixed UI (29%), which consists of a combi-
nation of the symptoms of SUI and UUL>? UI causes psychological
and physical problems, which in turn affect life quality and economic
burden in patients.””

Ul is prevalent in women, especially in the elderly population. The
prevalence of Ul is reported to be between 20% and 30% in women
and increases with age.” It is reported that approximately 50% of insti-
tutionalized elderly persons and 15% of community-dwelling elderly
individuals have UL Oh et al.” report that the prevalence of UI is ap-
proximately 41.2% among Korean women aged 30 to 79 years” and
Shin et al.'” report that approximately 48% of individuals in a sanatori-
um in Busan have UL?

Ul is an important component of geriatric syndromes."'" Geriatric
syndromes are defined as “multifactorial health states that arise when
accumulated effects of disorders in multiple systems make an older
person vulnerable to situational challenges’ and consist of falls, deliri-
um, malnutrition, memory impairment, and UL'>*® Geriatric syn-
dromes are also prevalent in older adults and affect quality of life, lead-
ing to disability.”*'¥ Among the geriatric syndromes, voiding symp-
toms, such as urgency, frequency, and UI, are very common.” Geriat-
ric syndromes such as U, falls, and delirium share risk factors such as
age, functional impairment, and cognitive impairment. These shared
risk factors may support the presence of common pathophysiology
amenable to the same prevention strategies.”® Recently, several stud-
ies have investigated the prevalence and pathophysiology of UI and its
association with other geriatric syndromes. Kwon et al.” have reported
on the prevalence, risk factors, and quality of life of Korean women
with UL In addition, Silay et al.” have reported on the prevalence of
occult Ul and its association with other geriatric conditions.

The purposes of this study were to investigate the prevalence of UI
in older women in Korea and to evaluate its association with other ge-
riatric health problems.

METHODS

1. Study Subjects

Our study was based on data from the Korean Longitudinal Study of
Ageing (KLoSA), which was designed to investigate labor market par-
ticipation, health status, social security system efficacy, and the wealth
and income levels of individuals. Baseline surveys were performed ev-
ery two years beginning in 2006. The study included 10,254 individuals
aged 45 years and older who resided within the country, but excluded
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those living on Jeju Island. The survey was conducted using the com-
puter-assisted personal interviewing method. We analyzed 2,418
women aged 65 years and older. The study protocol of KLoSA was re-
viewed and approved by the institutional review board of the Samsung
Medical Center (SMC 2016-02-114).

2. Definition of Urinary Incontinence
UI was defined as having experience of urine leakage in the past 12
months. To assess experience of urine leakage, participants were asked

to answer “yes” or “no” to a question concerning UL

3. Covariates

The subjects were divided into three age groups: 65-75, 75-85, and 85
years or older. Body mass index (BMI) was calculated using self-re-
ported height and weight. Education level was categorized as “unedu-
cated” or “higher than elementary school” Marital status was catego-
rized as “married” or “single” (separated, divorced, bereaved, and un-
married). Smoking was assessed based on responses to the question:
“Do you currently smoke?” Alcohol intake was assessed using the
question: “Do you occasionally or often drink alcohol?” Social activity
was assessed by asking whether the subject has contact with people
close to them. Chronic diseases, such as hypertension, diabetes melli-
tus, chronic lung disease (bronchitis or pulmonary emphysema), cere-
brovascular disease (stroke, cerebral hemorrhage, or cerebral infarc-
tion), arthritis, and psychiatric disease (anxiety, insomnia, excessive
stress, or difficulties in interpersonal relationships), were assessed by
asking the participants whether they were diagnosed with any of the
conditions by a doctor. We also asked the participants whether hearing
or visual problems caused difficulties in their daily living. Depression
was assessed using the Center for Epidemiologic Studies Short De-
pression Scale-Revised 10. Falls were assessed by asking the questions:
“Have you experienced falls in the past 2 years?” and “Do you have a

fear of falls?”

4. Statistical Analysis

The numbers and percentages of clinical characteristics were com-
pared between the group with UI and the group without UI. Continu-
ous data were described using means and standard deviations, and
Student t-tests were used to compare the differences. Categorical data
were reported as proportions, and a chi-square test or a Fisher’s exact
test was used for analysis. Univariate and multivariate logistic regres-
sions were performed for the analyses of the associations. Finally, as-
sociations between UI and other geriatric syndromes were analyzed
after adjusting for age and education. Statistical analysis was per-
formed using IBM SPSS for Windows ver. 21.0 (IBM Corp., Armonk,
NY, USA). Values of P<0.05 were considered statistically significant.

RESULTS

Table 1 shows the baseline characteristics of the participants in this
study. Among the 2,418 participants, 506 (20.9%) had UL The mean
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Table 1. Baseline characteristics of study participants with or without urinary
incontinence

Characteristic With Ul (N=506) z’h\l’ﬂogz % P-value*
Age (y) 74.95+7.18 73.12+6.44 <0.0017
65-75 262 (51.8) 1,207 (63.1) <0.001
75-85 192 (38.0) 594 (31.1)
>85 52 (10.2) 111 (5.9)
Total 506 (20.9) 1,912 (79.1)
Body mass index (kg/m?) 22.96+3.96 22.94+3.62 0.900
Education <0.001
Uneducated 463 (91.5) 1,615 (84.5)
Higher than elementary school 43 (8.5) 297 (15.5)
Marital status 0.043
Married 197 (38.9) 840 (43.9)
Single* 309 (61.1) 1,072 (56.1)
Smoking 0.876
Yes 20 (80.0) 77 (78.6
No 5(20.0) 21 (21.4)
Alcohol intake 0.924
Yes 55 (10.9) 205 (10.7)
No 451 (89.1) 1,707 (89.3)
Social activity 0.007
Yes 266 (52.6) 1,132 (59.2)
No 240 (47.4) 780 (40.8)
Hypertension 0.089
Yes 233 (46.0) 800 (41.8)
No 273 (54.0) 1,112 (58.2)
Diabetes mellitus 0.309
Yes 93 (18.4) 312 (16.3)
No 413 (81.6) 1,600 (83.7)
Chronic lung disease® 0.034
Yes 21 (4.2) 46 (2.4)
No 485 (95.8) 1,866 (97.6)
Cerebrovascular disease" 0.002
Yes 32 (6.3) 68 (3.6)
No 474 (93.7) 1,844 (96.4)
Depression” 0.424
Yes 162 (32.2) 574 (30.4)
No 341 (67.8) 1,317 (69.6)
Arthritis <0.001
Yes 227 (44.9) 665 (34.8)
No 279 (55.1) 1,247 (65.2)
Psychiatric disease™* 0.008
Yes 27 (5.3) 56 (2.9)
No 479 (94.7) 1,856 (97.1)
Difficulty in daily living due to visual problems <0.01
Yes 109 (21.5) 291 (15.2)
No 397 (78.5) 1,618 (84.8)
Difficulty in daily living due to hearing problems <0.001
Yes 69 (13.6) 156 (8.2)
No 437 (86.4) 1,756 (91.8)
Experience of fall in the last 2 years 0.017
Yes 56 (11.1) 148 (7.7)
No 450 (88.9) 1,764 (92.3)
Fear of falling <0.001
Yes 452 (89.3) 1,518 (79.4)
No 54 (10.7) 394 (20.6)

Values are presented as mean=standard deviation or number (%).

Ul, urinary incontinence.

*Assessed using a chi-square test. TAssessed using a t-test. *Separated, divorced,
bereaved, and unmarried. SBronchitis or pulmonary emphysema. "Stroke, cerebral
hemorrhage, or cerebral infarction. "Using the Center for Epidemiologic Studies Short
Depression Scale-Revised 10. **Includes anxiety, insomnia, excessive stress, or
difficulties in interpersonal relationships diagnosed by doctors.
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age of the participants with Ul was 74.95+7.18 years and that of partici-
pants without UI was 73.12+6.44 years (P<0.001). Compared to the
group without UI, subjects with UI had significantly higher propor-
tions of low education level, single marital state, and absence of social
activity. Participants with UI were more likely to have chronic lung dis-
ease (P=0.034), cerebrovascular disease (P=0.002), arthritis (P<0.001),
psychiatric disease (P=0.008), and difficulty in daily living due to visual
(P<0.01) and hearing problems (P<0.001) compared to subjects with-
out UL There was a significant difference in the proportion of subjects
experiencing falls in the last 2 years between the two groups. Fifty-six
(11.1%) of the subjects in the UI group and 148 (7.7%) of the subjects
without UI (P=0.017) had experienced falls in the past two years. In ad-
dition, there was a significant difference in fear of falling between the
two groups. Four-hundred and fifty-two (89.3%) of subjects in the UI
group and 1,518 (79.4%) of those without UI (P<0.001) had a fear of
falling. However, BMI, smoking, alcohol intake, hypertension, diabetes
mellitus, and depression were not significantly different between the
two groups.

Table 2 shows the univariate logistic regression analysis of the asso-
ciation factors for UI. Cerebrovascular disease (odds ratio [OR], 1.96;
95% confidence interval [CI], 1.23 to 3.12), arthritis (OR, 1.40; 95% CI,
1.14 to 1.72), difficulty in daily living due to hearing problems (OR,
1.56; 95% CI, 1.13 to 2.12), and fear of falling (OR, 1.85; 95% CI, 1.36 to
2.53) were associated with a risk of UL

Table 3 shows the multivariate logistic regression analysis used to
determine associations between Ul and geriatric health problems after
adjusting for covariates, such as age and education. Cerebrovascular
disease (OR, 2.02; 95% CI, 1.26 to 3.23), arthritis (OR, 1.44; 95% CI, 1.18
to 1.77), and fear of falling (OR, 1.62; 95% CI, 1.18 to 2.22) were associ-
ated with a risk for UL However, chronic lung disease, psychiatric dis-
ease, difficulty in daily living due to visual and hearing problems, and
experience of a fall in the last 2 years were not significantly associated

with Ul in multivariate logistic regression analysis.

Table 2. Univariate logistic regression analysis of factors associated with urinary
incontinence

Odds ratio

VAT (95% confidence interval) Pl
Chronic lung disease* 1.59 (0.93-2.71) 0.091
Cerebrovascular disease’ 1.96 (1.23-3.12) 0.005
Arthritis 1.40 (1.14-1.72) 0.001
Psychiatric disease* 1.49 (0.92-2.41) 0.107
Difficulty in daily living due to 1.23 (0.95-1.59) 0.114
visual problems
Difficulty in daily living due to 1.56 (1.13-2.12) 0.006
hearing problems
Experience of fall in the last 2 years 1.29 (0.92-1.79) 0134
Fear of falling 1.85 (1.36-2.53) <0.001

*Bronchitis or pulmonary emphysema. Stroke, cerebral hemorrhage, or cerebral
infarction. *Includes anxiety, insomnia, excessive stress, or difficulties in interpersonal
relationships diagnosed by doctors.
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Table 3. Multivariate logistic regression analysis of factors associated with urinary
incontinence

Variable Od<_js ratiof P-value
(95% confidence interval)
Chronic lung disease’ 1.53 (0.89-2.63) 0.124
Cerebrovascular disease* 2.02 (1.26-3.23) 0.003
Arthritis 1.44 (1.18-1.77) <0.001
Psychiatric disease’ 1.61 (0.99-2.62) 0.054
Difficulty in daily living due to 1.14 (0.88-1.48) 0.332
visual problems
Difficulty in daily living due to 1.27 (0.92-1.76) 0.148
hearing problems
Experience of fall in the last 2 years 1.30(0.93-1.82) 0.122
Fear of falling 1.62 (1.18-2.22) 0.003

*Adjusted for age and education. "Bronchitis or pulmonary emphysema. *Stroke,
cerebral hemorrhage, or cerebral infarction. *Defined as anxiety, insomnia, excessive
stress, or difficulties in interpersonal relationships diagnosed by doctors.

DISCUSSION

We found that Ul is associated with geriatric health problems, espe-
cially with cerebrovascular disease, arthritis, and fear of falls, in older
Korean women. In our study, advanced age was associated with UL
Another study showed age, parity, and obesity were associated with
ULY Aging changes the bladder and the pelvic structure, which causes
ULV In addition, atrophic changes in the urogenital tract that occur
with aging cause urinary tract infections and UL Women with diabe-
tes are more likely to have UL Hyperglycemia causes microvascular
damage to bladder innervation and the urethral sphincter, which leads
to diabetic cystopathy.'” Several studies have reported an increased
prevalence of Ul among women with diabetes. However, the impact of
glycemic control on UT risk remains unclear.'® Our study indicates that
there is no association between UI and diabetes. This may be ex-
plained by a lack of data distinguishing the different types of UL. Many
studies have only used a self-reported history of diabetes in their anal-
yses of associations between UT and diabetes.'® Further studies are re-
quired to explain the relationships between different types of UI and
diabetes.

We found no association between UI and depression. One study of
UI and depression showed no association between the two in multi-
ethnic older women.'” However, another study indicated a threefold
increase in depression in a group younger than 45 years compared to a
group older than 45 years."” In our study, cerebrovascular disease was
identified as a significant factor associated with UI. In healthy adults,
the normal micturition process is initiated by the medial frontal mictu-
rition centers, which activate the detrusor reflex, which is mediated by
spinal cord circuits regulated by the pons. Urinary flow is sustained by
detrusor contraction and sphincter relaxation.'” Brain damage causes
detrusor overactivity and UI by interrupting suprapontine inhibition.*”

In our study, fear of falls was identified as a significant factor associ-
ated with UI, while falls had no association with UL First, respondents
who experienced falls might have not have remembered previous fall-

ing events during the survey. Second, women with UI frequently use
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the toilet with care, which may have reduced the occurrence of falling
events. Ul and falls are common problems for the elderly and are relat-
ed to significant morbidity, mortality, and poor quality of life.” It is re-
ported that the prevalence of UT and falls gradually increase with age.*
In individuals aged 65 years and older, the prevalence of Ul is approxi-
mately 8%-22% and the prevalence of falls is 19%-50%. Falls are as-
sociated with several risk factors.***" Old age, visual disturbances, cog-
nitive disorders, and urge incontinence are identified as risk factors for
falls.**” UL is one of the identified risk factors for falling. Chiarelli et
al.?® reported an increased odds of falling of 1.45 (95% CI, 1.36 to 1.54)
in the presence of any type of UL* In another epidemiological study,
UI of urge type, but not UI of stress type, was reported as risk factor for
falls.” Individuals with UI who have experienced falls have a fear of
falling. This limits the activities of these individuals and leads to poor
health.” In other words, UI is an important geriatric syndrome, not
only as a disease in itself, but also for the individual’s quality of life. De-
spite the association between UI and falls, there are limited interven-
tion studies targeting a reduction of Ul-related falls. It has been report-
ed that incontinence interventions can successfully reduce the inci-
dence of falls among cognitively normal older women.*” Therefore,
intervention studies targeting UI as a component with falls as a prima-
ry outcome are needed.””

Our study has several limitations. First, the cross-sectional design of
our study prevented us from drawing conclusions regarding causality
between UI and other variables. Second, we could not assess the type
of UJ, such as stress or urge types, as the data we had were insufficient
for this purpose. It is important to know the type of UI as each type has
a different treatment modality. Finally, our study was carried out based
on a self-reporting survey for UI and chronic health problems. This
may have resulted in the underreporting of incidences of UL

Despite these limitations, we believe that our study contributes to a
better understanding of UTI and its associated factors. Based on our
findings, we suggest that physicians consider other health problems,
especially arthritis, fear of falling, and a history of cerebrovascular dis-
eases, when they encounter old patients with UL In addition, physi-
cians should always consider and screen for U when managing elder-
ly women with geriatric syndromes. It is necessary to design effective
Ul interventions to promote healthy aging in the geriatric population.
Further longitudinal studies are required to understand the causality

between Ul and other geriatric syndromes.
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