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Abstract

Objectives: To assess prevalence of urinary incontinence (UI), including urgency UI

(UUI), stress UI (SUI) and mixed UI (MUI) in individuals aged ≥40 years in China, Tai-

wan and South Korea.

Method: This was a post hoc analysis of a cross-sectional, questionnaire-based inter-

net survey. Participants were asked questions relating to urinary symptoms, health-

related quality of life (HRQoL) and mental health (using the HRQoL 12-item short

form health survey mental health and physical domains, and the Hospital Anxiety and

Depression Scale), visits to healthcare professionals (HCPs) for any reason or for uri-

nary symptoms, treatments for urinary symptoms and treatment satisfaction.

Results: Of 8284 survey participants, 1818 (22%) reported any UI (men 17.3%,

women 26.4%). MUI was the most prevalent (overall 9.7%, men 6.8%, women 12.6%)

followed by SUI (overall 7.9%, men 5.1%, women 10.7%) and UUI (overall 4.3%, men

5.5%, women 3.2%). HRQoL, anxiety and depression scores were poor in all partici-

pants with UI; MUI was associated with the worst scores. Of the participants with UI,

46.9% visited HCPs for urinary symptoms (highest proportion [62.7%] among partici-

pants with MUI). Approximately 80% of participants with UI followed treatment, with

prescribed medicine being the most common form (38.1%). Over half of participants

(59.6%) were somewhat, very, or extremely satisfied with their treatment. MUI was

associated with least satisfaction.

Conclusion: UI was associated with substantial problems, including an adverse impact

on HRQoL. Medication failed to satisfy many individuals with UI. Efforts to educate

the public and physicians about the impact of UI could improve diagnosis and treat-

ment rates.
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1 | INTRODUCTION

Urinary incontinence (UI), defined as the involuntary loss of urine,

may be divided into three key subtypes: urgency UI (UUI), which is

the involuntary leakage of urine preceded by urgency (a sudden com-

pelling desire to pass urine that is difficult to defer); stress UI (SUI),

which is synchronous with exertion/effort, sneezing or coughing; and

mixed UI (MUI), where UUI and SUI coexist.1,2 Estimates of UI
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prevalence vary widely due to differences in methodology between

studies, definition of UI and cultural differences in the perception of

the condition and willingness to report it.3,4 In men, prevalence ranges

from 1% to 39%, increasing with older age and number of com-

orbidities, with UUI being the most common form4 while in women,

estimates range from 5% to 72%, with SUI being most prevalent.3 In

the Epidemiology of Lower Urinary Tract Symptoms (EpiLUTS) inter-

net survey of individuals aged ≥40 years, UI prevalence was 46% in

men and 68% in women.5 The study broadened the definition of UI

to include “other incontinence,” which included post-micturition

incontinence, nocturnal enuresis, leaking during sex, leaking for

other reasons, and leaking for no reason. A study of the worldwide

prevalence of UI estimated the regional burden to be greatest in

Asia, with numbers of affected individuals expected to increase by

24% from 2008 to >250 million in 2018, primarily due to population

growth and overall aging.6

UI has a detrimental effect on an individualʼs well-being.7 In

the EpiLUTS study, UI was associated with a significant impact on

mental and physical health, particularly in those with more than

one type of UI.5 In an analysis of the National Social Life, Health

and Aging Project undertaken in US adults from 2010 to 2011, UI

was one of the most significant contributors to poor mental health

for women.8 A number of studies undertaken in Asia have also

demonstrated the negative association of UI with health-related

quality of life (HRQoL)/mental health,9-18 reporting a substantial

impact that can be similar to or greater than that caused by other

chronic medical diseases, such as diabetes, hyperlipidemia, and

chronic kidney disease.13,19 Despite this, a large proportion of indi-

viduals with UI do not seek treatment for their symptoms20,21 and

of those who receive pharmacotherapy, many are dissatisfied and

discontinue medication.22

In 2015, an internet-based survey was undertaken in individuals

aged ≥40 years in China, Taiwan and South Korea relating to lower

urinary tract symptoms (LUTS; ClinicalTrials.gov identifier:

NCT02618421). The primary objective of the survey was to deter-

mine the prevalence of LUTS (based on International Continence Soci-

ety [ICS] 2002 definitions), and has been previously reported.23 The

objective of this post hoc analysis is to describe the prevalence of UI

(UUI, SUI and MUI) in the same population.

2 | METHODS

This cross-sectional, internet-based questionnaire study was repre-

sentative of the general population in China, Taiwan and South Korea,

and was conducted between 2 June and 20 July 2015. The methodol-

ogy has been previously published23 and is described here in brief.

Participants were ≥40 years of age with internet access and the ability

to read the local language. Those who were pregnant or who had a

urinary tract infection diagnosed by a physician within the previous

month were excluded from the analyses. Informed consent was

obtained from all participants and the study was performed in compli-

ance with Declaration of Helsinki, Good Clinical Practice, and the

European Society for Opinion and Marketing Research (ESOMAR)24

guidelines.

Assessment of any UI (UUI, SUI or MUI) over the past month was

based on the ICS definition of symptoms.1 Respondents were asked if

they had experienced incontinence. Those who responded “yes” were

asked whether they leaked urine in connection with either a sudden

need to rush to urinate (defined as UUI) or with laughing, sneezing,

coughing, exercising, lifting heavy objects or during sexual activity

(defined as SUI). Respondents who reported both UUI and SUI were

considered to have MUI. Individuals were asked to grade their inconti-

nence on a 5-point Likert scale from <1/month to many times a day,

according to subtype.

Quality of life was assessed using the HRQoL 12-item short form

health survey (HRQoL-SF12v2) mental health and physical domains in

all participants, regardless of their experience of incontinence.25

Scores on this scale can range from 0 to 100, with a lower score indi-

cating a worse HRQoL. Mental health was also assessed using the

Hospital Anxiety and Depression Scale (HADS) in which scores for

each domain are grouped into three classifications: 0 to 7 (normal),

8 to 10 (borderline abnormal), 11 to 21 (abnormal).26 All instruments

in the study were validated in the local language.

Any UI UUI SUI MUI
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Overall (n = 8284) Men (n = 4076) Women (n = 4208)F IGURE 1 Prevalence of UUI, SUI
and MUI. Numbers of individuals are
weighted and rounded; percentages
are based on the weighted “n” values.
Abbreviations: MUI, mixed UI; SUI,
stress UI; UI, urinary incontinence;
UUI, urgency UI
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Visits to healthcare professionals (HCPs) for any reason and for

ICS-defined urinary symptoms were recorded. Participants were also

asked about treatments for their urinary symptoms, including pre-

scription medications, surgery, physical therapy (exercise or training

recommended by a HCP), self-treatment (herbal remedies or over-

the-counter medicines, or exercise recommended by friends or fam-

ily), limiting intake of fluids/caffeine/alcohol, not drinking after a cer-

tain time at night, and wearing pads. Patient satisfaction with these

treatments was evaluated.

All statistical analyses were post hoc and data for participants in

the three countries were combined. Post-stratification weighting mat-

ched the population distribution (age and gender) per country. For the

purpose of the analysis, all UI subtypes were considered as mutuallyT
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exclusive. For treatment interventions and satisfaction, P values were

based on the Chi-square test.

3 | RESULTS

As previously reported, 8284 participants completed the survey, with

a mean age of 54.2 years (52.3 years for men [n = 4076]; 56.2 years

for women [n = 4208]).23,27 In those with UI, mean (standard devia-

tion [SD]) age was slightly higher than in the full study population

(overall population with UI 57.8 [20.4] years, men 56.4 [20.1] years,

women 58.8 [20.7] years). Demographic characteristics were broadly

similar between UI subtypes, although mean age was slightly higher

among women than men across all UI subtypes (Table 1).

Of the total number of survey participants, 1818 (22.0%) reported

any UI, with more women (26.4%) than men (17.3%) affected

(Figure 1). MUI was the most common subtype both in the total popu-

lation (9.7%) and in both genders separately (men 6.8%, women,

12.6%). SUI was the second most common subtype in the total popu-

lation (7.9%), although this was reported by twice as many women

(10.7%) than men (5.1%). Overall, 4.3% reported UUI, which was more

common in men (5.5%) than in women (3.2%).

Increasing age was a significant factor influencing increased prev-

alence across UI subtypes (Table 2). In the youngest age group

(40-44 years), SUI and MUI were more prevalent than UUI (5.6% and

5.2%, respectively vs 2.9%), and more prevalent in women than in

men. Among women, the prevalence of any UI was more than twice

as high in the 55–59 years age group than in the 40–44 years age

group (34.6 vs 15.4%), and the prevalence of MUI was almost three-

fold higher (18.4% vs 6.4%). The prevalence of MUI and UUI tailed off

slightly in the oldest age group (≥60 years).

The majority of participants with UUI experienced symptoms at

least a few times a month (66.3%), with a third experiencing them a

few times a week or more (Figure 2A). In those with SUI, sneezing and

coughing were the most prevalent causes of UI, with 44.6% and

32.0% of participants reporting that they experienced symptoms a

few times a month (Figure 2B). In those with MUI, UUI was most

prevalent, and was reported at least a few times a month in 53.3% of

participants (Figure 2C). A greater proportion of participants with MUI

reported UI caused by sneezing and coughing a few times a week
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(19.9% and 16.9%, respectively; Figure 2C) than for those with SUI

alone (9.0% for each symptom; Figure 2B). Differences between men

and women for UUI were not significant but differences across SUI

symptoms in those with SUI or MUI were significant (P < .05).

For both mental health and physical domains, HRQoL scores

were worse (lower) in all participants with UI versus those without

UI (Figure 3). In particular, MUI was associated with worse HRQoL

scores than SUI or UUI on both domains. Men with MUI or SUI

reported worse scores than women on both the physical and mental

HRQoL domains, while women with UUI reported worse scores than

men on both domains. UI was also associated with worse (higher)

anxiety and depression scores than scores for participants without

UI (Figure 4), with the worst scores reported in those with MUI, ver-

sus those with SUI or UUI. For those reporting SUI, anxiety and

depression scores were similar between the sexes, while scores for

women with UUI or MUI tended to be slightly worse than those

for men.

Fewer than half the participants with any UI (46.9%) visited

HCPs for urinary symptoms, despite 82.0% of participants with UI

visiting HCPs for any reason (Figure 5). The highest percentage of

visits was observed among individuals with MUI (87.5% visiting an

HCP for any reason [Figure 5A] and 62.7% about their urinary

symptoms [Figure 5B]). More men (91.6%) than women (85.3%)

with MUI visited HCPs for any reason; this difference was more

marked for those with MUI who visited for urinary symptoms

(72.1% vs 57.8%, respectively). Although a similar proportion of

those with UUI (78.1%) or SUI (77.4%) visited HCPs for any reason,

more individuals with UUI (41.6%) than those with SUI (30.4%) vis-

ited HCPs for urinary symptoms. However, more women than men

with UUI visited HCPs for any reason (80.1% vs 76.9%, respec-

tively), although similar proportions visited HCPs for urinary symp-

toms (41.8% vs 41.5%, respectively). Conversely, more men than

women with SUI visited HCPs for any reason (83.6% vs 74.6%,

respectively) or for their urinary symptoms (35.5% vs 28.1%,

respectively).

Treatment for urinary symptoms was followed by approximately

80% of participants with any UI (Table 3). The most common forms of

treatment were prescribed medicine (38.1%), limiting fluid intake

(34.1%), self-treatment (27.9%) and physical therapy (27.2%). Generally,

more men than women followed treatment, particularly prescribed
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medicine, self-treatment (except UUI), limiting alcohol intake or not

drinking after a certain time at night (except UUI), although more

women than men used pads, especially those with UUI. A greater pro-

portion of participants with MUI than those with SUI or UUI reported

following some form of treatment for their urinary symptoms, indepen-

dent of the type of treatment. Over half of all participants (59.6%) were

somewhat, very, or extremely satisfied with their treatment (Table 4). Of

the participants who were dissatisfied, the majority were somewhat dis-

satisfied (31.9%) with their treatment rather than very dissatisfied

(7.2%) or extremely dissatisfied (1.3%). Of participants prescribed medi-

cation, a majority were somewhat (55.1%) or very (6.7%) satisfied with

treatment, with similar proportions generally noted between men and

women (Table 5). Few participants were extremely satisfied with treat-

ment (0.4%). Participants most satisfied with medication treatment were

those with SUI (76.0%) and women with UUI (70.2%), while only just

over half (53.8%) of those with MUI were satisfied with medication

treatment. Of the participants who were dissatisfied with medication

treatment, the majority were somewhat dissatisfied (31.5%) rather than

very dissatisfied (5.4%); low numbers (1.0%) were extremely dissatisfied.

4 | DISCUSSION

This analysis of a large internet-based study of more than 8200 partic-

ipants aged ≥40 years confirms that UI is common in adults in China,

Taiwan and South Korea, with more than one in five individuals and

more women (26.4%) than men (17.3%) reporting UI. The most preva-

lent subtype was MUI followed by SUI and UUI. Most participants

reported symptoms at least several times a month, including many

who reported problems several times a week and some who reported

UI on a daily basis.

Published UI prevalence estimates vary widely, due at least in part

to differences in UI definition and sampling strategies (for example

face-to-face, phone or internet surveys).28 In Asia (China, Taiwan and

Korea), UI prevalence has been studied predominantly in populations

that include young adults at a lower risk of UI than older individ-

uals9-11,29-32 and in women,9,10,12,13,29,30 with few data available for

men alone11,33 or for both genders.31,32 Not all studies report preva-

lence of UI subtypes,9,13 while others have included additional UI sub-

types (involuntary leakage but not UUI or SUI).32 Despite these
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differences, these Asian studies show the same general trend, with

SUI predominating in women (18.0%-28.6%)10,12-14,30-32 and

UUI/involuntary leakage predominating in men (1.9%-6.2%),11,31-33

similar to observations in studies conducted outside Asia.3,4 However,

in our study, MUI prevalence was 9.7% and predominated in both

men and women while the prevalence of SUI (10.7% in women vs

5.1% in men) was lower than in previous reports. Unexpectedly, a sim-

ilar proportion of men reported UUI (5.5%) or SUI (5.1%), with only a

slightly higher proportion (6.8%) reporting both subtypes. Although

we may have expected more men with UUI than with SUI, UUI preva-

lence is consistent with previous estimates.

It is well known that UI increases with age and our data are

broadly similar to those from many other Asian studies.9,13,29-31,33 In

men, the increase was generally gradual, with the largest increase

between the 55–59 year and ≥60 years age groups, particularly in

those with SUI or MUI. In women, the most notable increases were

from the 45–49 years to the 50–54 years and 55–59 years age

groups in those with MUI, which is perhaps unsurprising as post-

menopausal status has been shown to be a predictor of UI.10

Our results confirm that UI is a key component of LUTS that leads

to poor physical and mental health. In the full survey population, LUTS

prevalence was 61.2%23 and in these individuals, mean physical and

mental health domain scores were 61.1 and 34.8, respectively. Our

data show that scores for those reporting UI were far worse (52.1 and

29.4, respectively) than those for participants without UI (71.2 and

40.7, respectively).34 This negative association of UI with HRQoL and

mental health is in accordance with worldwide studies such as

EpiLUTS5 as well as studies from Asia.9-18 MUI in particular is gener-

ally reported as being the most detrimental to HRQoL/mental health

while SUI is associated with the least impairment.10-12,14,17 The

unpredictability of UUI has been suggested as a major factor for a

poorer QoL with MUI and UUI, as those with SUI may be better able

to adapt their lifestyle and avoid situations (such as heavy lifting or

exercising) that lead to involuntary loss of urine.35 Although we found

the worst scores to be for those with MUI, overall scores for those

with SUI or UUI were similar, with women with UUI being more

severely affected than men, while men with SUI were more severely

affected than women. However, the relationship between UI and

mental health is complex and unclear, involving both pathophysiology

and psychosocial components. Depression and anxiety may share a

common neurochemical pathway with, and are risk factors for, UI.36,37

Conversely, the social embarrassment associated with UI or its impact

on self-image in women may confer feelings of anxiety and could lead

to social isolation and depression.5,8 Comparisons between the gen-

ders may be further confounded by different coping strategies in men

and women.38,39

In our analysis, 49.6% of participants with UI reported visiting

HCPs within the previous 12 months, versus only 26% of participants

with any LUTS.23 Nevertheless, there is a widespread, inadequate

understanding of UI and a lack of awareness of the potential for treat-

ment or prevention.40 In the Korean National Health and Nutrition

Examination Survey (KHANES) IV, the consultation rate for UI was

lower than in our study (1.2% in those aged ≥70 years, the age groupT
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that sought most treatment).9 However, our dataset included very

few respondents from Korea aged ≥70 years, which could account for

the difference, along with possible differences in awareness and atti-

tude toward UI between the studies. In Taiwan, despite the detrimen-

tal effect on QoL, only 27.1% of women with SUI, MUI, or overactive

bladder sought medical attention for their symptoms.14 An increase in

treatment-seeking behavior may be associated with poor QoL,17 a

high level of education, previous treatment-seeking behavior41 and

the presence of MUI (vs other types of UI).32 In our study, 62.7% of

those with MUI visited HCPs about their urinary symptoms, more

than double the proportion with SUI (30.4%) and approximately 50%

more than those with UUI (41.6%). More men than women with any

UI, SUI or MUI sought healthcare for any reason or for urinary symp-

toms. More women than men with UUI sought healthcare for any rea-

son, with similar proportions seeking healthcare for urinary symptoms.

Differences between the genders reported elsewhere are

inconclusive.39,42,43

Lack of treatment-seeking behavior may be due to the perception

that UI is not a disease requiring medical intervention.17 Analyses of

studies across different ethnic and cultural groups revealed that

although perceptions of UI differed between certain populations,

many women in different groups shared similar management strate-

gies of pre-emptive voiding and limiting activities in public as well as

preferring to discuss UI with other women rather than healthcare pro-

viders44 and delayed seeking treatment.7 UI was considered an inevi-

table problem of pregnancy, childbirth and the normal aging process,

causing women to hide their symptoms. Stigma (social rejection, social

isolation and internalized shame) has also been associated with low

levels of treatment-seeking.45

Satisfaction with treatment ranges 37%–53% of participants in

previous studies that evaluated UI therapies46,47 versus 59.6% in our

study. Nevertheless, almost 40% of participants were dissatisfied with

their treatment. Similarly, for those receiving prescribed medicine,

almost 40% of overall participants were dissatisfied with their medica-

tion, with medication failing to satisfy around half of those with MUI.

This is perhaps unsurprising given that in our population, MUI was the

most prevalent subtype and had the worst reported effects on HRQoL

and mental health.

The primary aim of the study was to assess prevalence of LUTS;

analysis of UI was post hoc. However, UI is a subset of LUTS and the

study benefited from a large sample size in addition to well-

established and validated assessments that were translated into the

local language. At the time of the study there was good internet pene-

tration in South Korea (92%) and Taiwan (84%) with a lower penetra-

tion in China (~50%). Although our results are broadly similar to other

studies, there are potential disadvantages associated with our survey

that should be considered. As noted in the original publication, the

use of a consumer panel is prone to volunteer bias and the lack of

detailed demographic/geographic data prevented more detailed anal-

ysis of the results. It is also unknown whether results from those with-

out internet access (likely to include older individuals and those in

more rural regions) would be different from those described in the

present analysis. The online questions were interpreted by

participants and were self-reports without a HCP interviewer and

with no clinical or medical diagnosis. Nevertheless, this approach had

the advantage of avoiding potential embarrassment answering ques-

tions of a sensitive nature. Inconsistencies in demographic character-

istics, such as differences between the genders, may have been be

confounding influences.

In conclusion, both men and women with UI experience substan-

tial problems, including an adverse impact on HRQoL and mental

health. Treatment-seeking for UI is generally higher than for other

LUTS, but there remains room for improvement and medication fails

to satisfy a large proportion of those with UI, particularly those with

MUI. Efforts to reduce the embarrassment and social stigma associ-

ated with UI in some patient populations and education of the public

and physicians about the impact of UI could improve diagnosis and

treatment rates.
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