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Abstract
Lower urinary tract symptoms (LUTS) are reported to affect over half of all adults, and they are associated with significantly impaired
quality of life (QOL). We performed a population-based study to evaluate the overall prevalence and impact of LUTS including
overactive bladder (OAB) in adults aged ≥40 years in China.
Adults aged ≥40 years were eligible to participate in this internet-based survey, provided that they had the ability to access the

internet, to use a computer and to read the local language. The survey contained questions relating to International Continence
Society (ICS) symptom definitions, the International Prostate Symptom Score (IPSS) and the Overactive Bladder Symptom Score
(OABSS). The primary study objective was to determine the prevalence of LUTS using the ICS 2002 symptom definition.
Among the 4136 respondents, 2080 (50.3%) were men and 1347 (32.6%) were aged ≥60 years. LUTS prevalence according to

ICS criteria was 60.3% in men and 57.7% in women. All 3 ICS symptom groups (voiding, storage, and postmicturition) were present
in 22.8% of women and 24.2% of men, making this the most common combination of ICS symptom groups. The most bothersome
symptoms were terminal dribble and nocturia. According to IPSS scores, 32.9% of participants had at least moderate symptoms.
The prevalence of OAB was 23.9%. The presence of LUTS—particularly all 3 ICS symptom groups—was associated with reduced
sexual QOL in women, reduced satisfaction with erectile function in men, higher anxiety and depression scores, and reduced health-
related QOL (physical health and mental health domains). The overall percentage of participants with LUTS visiting healthcare
professionals for urinary symptoms was 38%.
In conclusion, LUTS affect the majority of adults aged ≥40 years in China, and prevalence increases with increasing age. LUTS are

associated with impaired QOL and mental health, but fewer than half of individuals in China with LUTS seek healthcare for their
symptoms. There is therefore a need to improve awareness and treatment of the condition.
ClinicalTrials.gov identifier: NCT02618421

Abbreviations: HADS = Hospital Anxiety and Depression Scale, HRQOL = health-related quality of life, ICS = International
Continence Society, IIEF = International Index of Erectile Function, IPSS = International Prostate Symptom Score, LUTS = lower
urinary tract symptoms, OAB = overactive bladder, OABSS = Overactive Bladder Symptom Score, QOL = quality of life, SQOL-F =
sexual quality of life—female, SUI = stress urinary incontinence.
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1. Introduction

The term lower urinary tract symptoms (LUTS) encompasses a
wide variety of different symptoms. According to the Interna-
tional Continence Society (ICS), they can be classified into 3
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categories: voiding, storage, and postmicturition. Although
LUTS are not usually life-threatening, under-recognition, which
contributes to suboptimal treatment, and under-treatment are
significant issues as they increase the overall symptom burden.
Epidemiological studies are valuable in providing an insight into
real-world prevalence and impact of LUTS. The use of ICS
terminology when conducting such studies can be helpful in
ensuring that the results of different epidemiological studies are
comparable.
International studies have shown that LUTS affect over half of

all adults, with increasing prevalence among older age
groups.[2,3] In China, a population-based survey conducted
across 5 regions, using the International Consultation on
Incontinence Questionnaire Male/Female Lower Urinary Tract
Symptoms Long Form, reported that 61% of men and women
aged ≥18 years had at least 1 LUTS.[4]

Individuals with LUTS have significantly impaired quality of
life (QOL).[5–8] For example, in a study of Chinese LUTS patients,
poorer health-related quality of life (HRQOL) was evident in
relation to the general health domain, vitality domain and
physical component summary, compared with normal values for
the Hong Kong population.[5] A greater impact on QOL was
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evident in patients with nocturia, frequency, urgency, or mixed
urinary incontinence, and in those affected at a young age. LUTS
can have significant pharmacoeconomic impact, with costs
arising through the purchase of incontinence pads and reduced
workplace productivity.[9–11] In addition, individuals with LUTS
have increased risk of mental health problems such as depression
and anxiety.[10,12] Consequently, considerable benefits can be
gained from optimal therapy of LUTS. However, many
individuals with symptoms do not consult a healthcare
professional for treatment.[13]

We performed a population-based study to evaluate the overall
prevalence and impact of LUTS including overactive bladder
(OAB) in adults aged ≥40 years in China, Taiwan, and South
Korea. The combined results from all 3 countries are available
elsewhere.[14–16] The prevalence data indicate that LUTS affects
approximately 60% of the combined population, with a slightly
higher rate in men than women (62.8% vs 59.6%; P= .004).[14]

LUTS prevalence was shown to increase significantly with age
(P= .001). OAB was present in 19.5% of men and 22.1% of
women and, as with LUTS, there was a significant increase in
OAB prevalence with increasing age (P= .001).[15] HRQOL was
also impaired among individuals with LUTS, with a correspond-
ing increase in levels of anxiety and depression.[16] Here, by
presenting data from this study relating to 1 country, we aim to
provide a more detailed insight into LUTS prevalence and burden
specifically in China.
Table 1

Demographic characteristics of Chinese participants.
Sex
Men 2080 (50.3%)
Women 2056 (49.7%)

Age group
40–44 years 821 (19.9%)
45–49 years 809 (19.6%)
50–54 years 633 (15.3%)
55–59 years 526 (12.7%)
≥60 years 1347 (32.6%)

Education
High-school or less 1157 (28.0%)
Some college 1174 (28.4%)
College degree/college graduate 1661 (40.2%)
Postgraduate 144 (3.5%)

Marital status
Single 120 (2.9%)
Divorced 60 (1.5%)
Married/living with partner 3793 (91.7%)
Widow/widower 132 (3.2%)
Prefer not to answer 32 (0.8%)

Work status
Homemaker 108 (2.6%)
Retired 1188 (28.7%)
Student 2 (0.0%)
Working, full-time 2588 (62.6%)
Working, part-time 154 (3.7%)
Other work for pay 17 (0.4%)
Other 46 (1.1%)
Unemployed 27 (0.6%)
Permanently disabled/cannot work due to ill health 5 (0.1%)

Data shown are n (%); N=4136. Table adapted from Chapple et al.[14]
2. Methods

This international study was conducted using an internet-based
survey between June 2 and July 20, 2015. Themethods have been
published in full previously.[14] Therefore, in this publication we
are providing a short description only.
Adults aged ≥40 years living in the general community were

eligible to participate, provided that they had the ability to access
the internet, to use a computer (with help, if required) and to read
the local language. Individuals who had a urinary tract infection
within the preceding month were excluded as were women who
were pregnant at the time of the survey. Participants were selected
via consumer survey panels, with email invitations sent to
prevalidated individuals. To address possible bias, the demo-
graphic profile of the study population (age, sex, and
socioeconomic factors) was actively managed within each survey
panel.
The survey contained questions relating to ICS symptom

definitions,[1] the International Prostate Symptom Score (IPSS)
and the Overactive Bladder Symptom Score (OABSS). In
addition, HRQOL, the Hospital Anxiety and Depression Scale
(HADS), the International Index of Erectile Function (IIEF,
completed by men only), and Sexual Quality of Life—Female
(SQOL-F, completed by women only) were included.
The primary study objective was to determine the prevalence of

LUTS using the ICS 2002 symptom definition. Secondary
objectives included assessment of the associations of LUTS with
HRQOL,HADS scores, and SQOL-F and IIEF scores. The degree
of symptom-specific bother of LUTS was assessed using a Likert
scale: not at all ([score 0], a little bit [score 1], somewhat [score 2],
quite a bit [score 3] or a great deal [score 4]). A score <2
suggested that there was no or only a little bit of associated bother
while a score ≥2 indicated “somewhat or greater bother” and a
score ≥3 was the most severe degree of bother, “quite a bit or
greater.” In addition, the prevalence of OAB was measured using
OABSS.
2

For assessment of the percentage of the population with a
particular LUTS characteristic and with a 95% confidence
interval, it was calculated that ≥384 participants would be
required per age group, increasing to 1920 for 5 different age
groups. Approximately, 28% of data were expected to be
nonevaluable (e.g., missing/inconsistent information) and, con-
sequently, total enrollment of at least 2667 respondents was
planned. Initial data analyses were based on descriptive statistics.
There was no imputation for missing values: respondents who
completed the relevant sections of the questionnaire were
included in the analysis and the rest were excluded. As it was
a web survey with logical checks, it was confirmed that all
answers were coherent. Post-hoc statistical comparisons were
chosen for consistency with the EpiLUTS study,[2] with
comparisons performed principally using the Chi-square test.
Differences were considered to be statistically significant with P-
values�.05. A step-wise multiple logistic regression analysis was
performed with treatment seeking as the binary independent
variable. A total of 29 independent variables were included in the
model, including continuous, categorical and binary variables.
The final set of variables was chosen according to clinical
relevance. Data analyses were performed using R (3.2.1) (R
Foundation for Statistical Computing, Vienna, Austria), SPSS
Base 15 (SPSS Inc., Chicago, IL) and Microsoft Excel 2016
(Microsoft Corp., Redmond, WA).
Institutional review board approval was not considered

necessary for this study as it was based on a survey. However,
principles of the Declaration of Helsinki were followed, and the
study was performed in compliance with Good Clinical Practice



Wang et al. Medicine (2018) 97:34 www.md-journal.com
and market research guidelines. Prior to participation in the
study, all participants provided informed consent.
3. Results

A total of 399,215 email invitations were sent to Chinese
individuals. Informed consent was obtained from 13,819
individuals, of whom 9683 were excluded either because the
survey quota had already been filled or because the individual had
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completed the survey rapidly/superficially (i.e., unreliable
results). Thus, surveys from 4136 respondents were analyzed;
2080 respondents (50.3%) were men and 1347 (32.6%) were
aged ≥60 years (Table 1).
LUTS prevalence according to ICS criteria was slightly higher

in men (60.3%) than in women (57.7%; Fig. 1A). All 3 ICS
symptom groups (voiding, storage, and postmicturition) were
present in 23.5% of individuals (women: 22.8%, men: 24.2%),
making this the most common combination of ICS symptom
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groups (Fig. 1A). The second most common symptom type was
storage symptoms only (15.9%); this was more prevalent in
women than in men (20.4% vs 11.4%). A combination of storage
and voiding symptoms was third most common, with a
prevalence of 10.3% (women: 9.7%, men: 10.9%). Voiding
symptoms only were more prevalent in men than women
(6.4% vs 1.6%). In both men and women, LUTS prevalence
showed a tendency to increase with age (P< .001, Chi-square
test) (Fig. 2).
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Symptoms with the highest overall prevalence were nocturia
(38%), perceived frequency (30%), terminal dribble (29%), and
incomplete emptying (26%) (Fig. 3). In men, the 2 most prevalent
symptoms were nocturia (35%) and terminal dribble (32%);
those in women were nocturia (41%) and perceived frequency
(31%). The most bothersome symptoms (those with the largest
numbers of participants experiencing “quite a bit or greater”
bother) were terminal dribble and nocturia (Fig. 3). These were
followed by intermittency, incomplete emptying, perceived
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Table 2

International Prostate Symptom Score quality of life according to
International Prostate Symptom Score symptom severity in
Chinese men (A; n=1856) and women (B; n=1814).

Participants with IPSS symptoms, n (%)

Quality of life rating No symptoms Mild Moderate Severe

A.
Delighted 8 (11%) 70 (6%) 9 (2%) 1 (1%)
Pleased 25 (35%) 265 (24%) 33 (6%) 8 (5%)
Mostly satisfied 13 (18%) 180 (17%) 89 (16%) 7 (5%)
Mixed—about equally satisfied

and dissatisfied
7 (11%) 255 (24%) 111 (20%) 12 (8%)

Mostly dissatisfied 4 (5%) 156 (14%) 157 (28%) 24 (16%)
Unhappy 5 (7%) 98 (9%) 123 (22%) 61 (41%)
Terrible 9 (13%) 59 (5%) 36 (6%) 34 (23%)
Mostly dissatisfied or greater 18 (25%) 313 (29%) 315 (57%) 118 (81%)
Unhappy or greater 14 (20%) 157 (14%) 159 (28%) 94 (64%)
B.
Delighted 9 (12%) 69 (6%) 13 (3%) 0 (0%)
Pleased 25 (35%) 283 (26%) 44 (10%) 5 (3%)
Mostly satisfied 13 (17%) 184 (17%) 67 (15%) 14 (7%)
Mixed—about equally satisfied

and dissatisfied
9 (12%) 246 (23%) 69 (15%) 26 (13%)

Mostly dissatisfied 4 (6%) 158 (15%) 134 (29%) 49 (24%)
Unhappy 5 (7%) 95 (9%) 109 (24%) 67 (33%)
Terrible 8 (11%) 47 (4%) 22 (5%) 39 (19%)
Mostly dissatisfied or greater 17 (24%) 300 (28%) 266 (58%) 154 (77%)
Unhappy or greater 13 (18%) 141 (13%) 132 (29%) 105 (53%)

IPSS= International Prostate Symptom Score.

Table 3

Overactive bladder prevalence in China by comorbidities (data for
men and women combined, n=4136).

OAB prevalence (%)

Present Absent

Diabetes 50.7% 18.6%
High blood pressure 36.1% 18.5%
Cardiac disease 43.1% 21.4%
Hyperlipidemia 31.5% 21.3%
Neurological disorders 53.1% 22.4%
Smoking 33.2% 20.9%
Alcohol consumption 33.2% 21.2%

Overactive prevalence was significantly higher among individuals with versus without every
comorbidity (P< .001).
OAB= overactive bladder.
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frequency, urgency, and urgency with fear of leaking. Therefore,
4 of the 7 most bothersome symptoms were related to storage.
The overall prevalence of stress urinary incontinence (SUI) was
22.0%, with rates of 16.8% in men and 27.2% in women.
According to IPSS scores, 85.2% of participants had at least

mild symptoms. Prevalence of moderate or greater symptoms
(IPSS score ≥8) was 32.9% (Fig. 1B). For men and women with
moderate symptoms, IPSSQOLwas “unhappy” orworse in 29%
of participants, and the corresponding percentage among
individuals with severe symptoms was 58%. Sex-specific IPSS
QOL data are shown in Table 2; only minor differences were
evident between men and women.
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The prevalence of OAB, as determined by OABSS, was 23.9%:
21.4% in men and 26.4% in women (Fig. 1). In comparison, the
overall prevalence of storage symptoms was 51.8%. All
comorbid conditions investigated were associated with signifi-
cantly higher OAB prevalence rates (P< .001; Table 3). The
presence of diabetes was associated with the greatest increase in
OAB prevalence, from 18.6% in individuals without the
condition to 50.7% in those with diabetes. The impact of
comorbid conditions on OAB prevalence was similar in men and
women (data not shown).
Approximately three-quarters of individuals reported ≥1

episode of nocturia per night (Fig. 4), and similar percentages
of men and women were affected (74.4% and 77.4%,
respectively). The prevalence of nocturia ≥2 episodes per night
was 37.9% (men: 35.2%, women: 40.6%). In both men and
women, the prevalence of nocturia (≥1 or ≥2 episodes per night)
increased with age. There was 1 exception to the age-related
trend: in women aged >60 years, the prevalence of ≥2 episodes
per night was lower than that in those aged 55–60 years (54.7%
vs 56.7%).
Women with all 3 ICS symptom categories—voiding, storage,

and postmicturition—had a lower sexual QOL (SQOL-F mean
score 64.5) than those experiencing other ICS symptom
combinations (66.8–81.8; Table 4). Sexual QOL was the highest
among women without LUTS, with a mean SQOL-F score of
87.2. Among men, the presence of LUTS was associated with
Men (n=2080)

Women (n=2056)

Overall (n=4136)

odes status
5 times or more4 times3 times

8.5
10.6 9.5
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pisodes in China.
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Table 5

Lower urinary tract symptoms in China according to International
Continence Society symptoms and International Index of Erectile
Function overall satisfaction.

ICS symptoms IIEF, overall satisfaction—mean (SD)
score

∗
(men, n=1253)

No LUTS 7.3 (1.5)
Voiding only 6.7 (1.4)
Storage only 6.9 (1.6)
PM only 7.0 (1.1)
Voiding and storage 6.2 (1.8)
Voiding and PM 6.5 (1.6)
Storage and PM 6.6 (1.5)
Voiding, storage, and PM 5.5 (1.6)
Overall 6.5 (1.7)
Any LUTS 6.2 (1.7)
∗
Score range 0–10; higher scores indicate lower dysfunction.

IIEF= International Index of Erectile Function, LUTS= lower urinary tract symptoms, PM=
postmicturition.

Table 4

Lower urinary tract symptoms in China according to International
Continence Society symptoms and female sexual quality of life.

ICS symptoms SQOL-F—mean (SD)
score

∗
(women, n=1630)

No LUTS 87.2 (23.3)
Voiding only 75.6 (30.1)
Storage only 80.1 (23.1)
PM only 81.8 (18.7)
Voiding and storage 66.8 (22.1)
Voiding and PM 71.5 (17.9)
Storage and PM 77.6 (25.1)
Voiding, storage, and PM 64.5 (22.2)
Overall 76.8 (24.8)
Any LUTS 71.3 (23.8)
∗
Score range 18–108; higher scores indicate better sexual quality of life.

ICS= International Continence Society, LUTS= lower urinary tract symptoms; PM=postmicturition,
SQOL-F= sexual quality of life—female.
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reduced IIEF overall satisfaction and, as in women, the greatest
negative effect was observed in those with all 3 symptom
categories (Table 5). Mean IIEF overall satisfaction scores were
5.5 in men with voiding, storage, and postmicturition symptoms,
6.2 to 7.0 in men with other ICS symptoms, and 7.3 in those
without LUTS.
Lower HRQOL (SF-12) scores were observed in both physical

health and mental health domains among individuals with versus
without LUTS according to ICS criteria (Table 6). The largest
decreases were apparent in those with voiding, storage, and
postmicturition symptoms. The presence of LUTS was also
associated with higher HADS anxiety and depression scores
(Table 7). As with QOL, the greatest impairment was seen among
individuals with voiding, storage, and postmicturition symptoms.
The overall percentage of participants with LUTS visiting

healthcare professionals for urinary symptoms was 38%, rising
to 59% in those with voiding, storage, and postmicturition
symptoms (Fig. 5). For individuals with voiding, storage, and
postmicturition symptoms, the most common LUTS treatments
were prescription medication, limiting intake of fluids, physical
therapy, and self-treatment (Table 8). The same treatments were
most commonly used by individuals with other ICS symptom
combinations. Physical therapy was more commonly used by
women than by men.
Table 6

Health-related quality of life score, Short Form-12 (physical health dom
Society symptoms.

Mean (SD) physical health domain score

ICS symptoms
Men

(n=2080)
Women
(n=2056)

Men an
(n=

No LUTS 78.7 (16.8) 75.0 (17.6) 76.8
Voiding only 70.5 (18.2) 66.7 (17.8) 69.7
Storage only 69.9 (19.2) 63.0 (18.4) 65.5
PM only 69.5 (16.8) 56.6 (20.2) 65.8
Voiding and storage 55.9 (18.9) 49.6 (17.6) 53.0
Voiding and PM 69.0 (16.4) 59.2 (16.6) 67.6
Storage and PM 59.6 (19.3) 62.0 (17.7) 60.7
Voiding, storage, and PM 49.3 (17.5) 44.2 (15.9) 46.9
Overall 66.6 (21.4) 62.4 (21.5) 64.5
Any LUTS 58.7 (20.3) 53.3 (19.3) 56.1
∗
The SF-12 physical and mental health domain scores range from 0 to 100, with higher scores repre

ICS= International Continence Society, LUTS= lower urinary tract symptoms, PM=postmicturition, SD=

6

Based on logistic regression results, the presence of comorbid
conditions (diabetes and hypertension) and specific urinary
symptoms (hesitancy, perceived frequency, nocturia, nocturnal
enuresis, urgency with fear of leaking, urge incontinence, and
stress incontinence [exercising]) were significant predictors of
seeking treatment for urinary symptoms (Table 9).
4. Discussion

This study represents the largest population-based survey to date
of LUTS among men and women in China. The results show that
LUTS affect more than half of the Chinese population aged ≥40
years, and that the prevalence increases with age. Nocturia was
the most common symptom, with approximately three-quarters
of individuals reporting ≥1 episode per night and more than one-
third reporting ≥2 episodes per night. In a given individual,
multiple LUTS are more likely to be present than 1 symptom
alone, and bothersome symptoms are common. The overall
LUTS prevalence was similar in men and women but, as
expected, storage symptoms including SUI were more common in
women and voiding symptomsweremore common inmen. LUTS
prevalence was measured by both ICS and IPSS criteria, but the
ICS data may be considered as more definitive. IPSS was initially
ain andmental health domain) in China by International Continence

∗
Mean (SD) mental health domain score

∗

d women
4136)

Men
(n=2080)

Women
(n=2056)

Men and women
(n=4136)

(17.3) 44.9 (10.6) 43.3 (10.4) 44.1 (10.5)
(18.1) 40.2 (11.7) 37.2 (9.7) 39.6 (11.4)
(19.0) 39.6 (12.8) 37.1 (11.5) 38.0 (12.1)
(18.6) 40.2 (11.3) 32.5 (13.5) 38.0 (12.4)
(18.5) 33.0 (13.0) 27.5 (11.6) 30.4 (12.7)
(16.7) 38.4 (11.9) 33.0 (11.3) 37.6 (11.9)
(18.5) 33.1 (12.6) 35.4 (11.3) 34.1 (12.0)
(16.9) 28.2 (11.6) 25.2 (9.3) 26.8 (10.7)
(21.5) 38.1 (13.4) 36.0 (13.0) 37.0 (13.2)
(20.0) 33.6 (13.2) 30.6 (12.0) 32.2 (12.7)

senting better health.
standard deviation, SF= short-form.



[19]

Table 7

Hospital Anxiety and Depression Scale anxiety score and Hospital Anxiety and Depression Scale depression score in China by
International Continence Society symptoms.

Mean (SD) HADS anxiety score
∗

Mean (SD) HADS depression score
∗

ICS symptoms
Men

(n=2080)
Women
(n=2056)

Men and women
(n=4136)

Men
(n=2080)

Women
(n=2056)

Men and women
(n=4136)

No LUTS 3.6 (3.2) 4.1 (3.4) 3.9 (3.3) 3.3 (3.0) 3.9 (3.5) 3.6 (3.3)
Voiding only 4.8 (3.5) 5.8 (3.3) 5.0 (3.5) 4.8 (3.5) 6.1 (4.2) 5.0 (3.6)
Storage only 5.0 (3.4) 5.7 (3.3) 5.4 (3.3) 4.4 (3.3) 5.2 (3.4) 4.9 (3.3)
PM only 5.0 (2.9) 6.5 (2.8) 5.4 (2.9) 4.7 (2.9) 6.2 (3.2) 5.1 (3.0)
Voiding and storage 6.5 (3.6) 7.2 (3.5) 6.8 (3.6) 6.1 (3.6) 7.1 (3.8) 6.6 (3.7)
Voiding and PM 5.8 (3.5) 6.4 (1.6) 5.8 (3.3) 5.3 (4.0) 5.1 (3.2) 5.3 (3.8)
Storage and PM 6.9 (3.5) 6.6 (3.8) 6.7 (3.6) 5.6 (3.4) 6.6 (4.1) 6.0 (3.7)
Voiding, storage, and PM 8.0 (3.6) 9.0 (3.3) 8.5 (3.5) 7.3 (3.5) 9.2 (4.0) 8.2 (3.8)
Overall 5.4 (3.8) 5.9 (3.9) 5.7 (3.9) 4.9 (3.7) 5.8 (4.2) 5.4 (3.9)
Any LUTS 6.6 (3.8) 7.3 (3.6) 6.9 (3.7) 6.0 (3.7) 7.2 (4.1) 6.6 (3.9)
∗
HADS anxiety and depression scores range from 0 to 21, with higher scores representing increased levels of anxiety or depression.

HADS=Hospital Anxiety and Depression Scale, ICS= International Continence Society, LUTS= lower urinary tract system, PM=postmicturition.

Wang et al. Medicine (2018) 97:34 www.md-journal.com
designed to assess men with benign prostatic hyperplasia; it
contains only 3 questions on storage and none on postmicturition
symptoms; and it is less effective than ICS for distinguishing
between individual symptoms.[3,17]

A number of previous surveys have assessed LUTS prevalence
worldwide and in China, some of which have reported similar
findings to the present study. For example, Wang et al[4] reported
a prevalence rate of 61% among Chinese adults aged ≥18 years,
similar to the prevalence of 64% from the EPIC study that was
conducted in 4 European countries and Canada.[3] In both
studies, prevalence increased with age and nocturia was the most
common symptom. In the Chinese study, there was no difference
in prevalence between men and women, whereas in the
international study and in contrast to our study, prevalence
was slightly higher in women (66.6%) than in men (62.5%). A
study in adult Chinese women reported that LUTS affects 56% of
individuals, and that the prevalence increases with age.[18]

However, some variability in prevalence data has also been
observed. A lower LUTS prevalence of 40% was reported in
Chinese women aged ≥20 years completing the Bristol female
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lower urinary tract symptoms questionnaire, while a higher
prevalence of LUTS according to IPSS was reported by Yee
et al,[20] with moderate-to-severe symptoms occurring in 69% of
men aged ≥40 years. Possible contributors to this variability
include conducting surveys in different geographical areas,
introducing cultural/ethnicity differences; the use of different
survey methods; sample size (if too small, results may not reflect
the overall population); and demographic characteristics of study
populations. Considering the size of the present study, we are
confident that our results can be generalized to the overall
population in China, although differences between regions
cannot be excluded.
The association between age and LUTS prevalence reflects

previous observations. The profile of symptoms can change with
age—for example, erectile dysfunction and ejaculatory dysfunc-
tion are much more likely to be found among men aged over 70
than those aged 50 to 54.[21] The association we found between
LUTS and impairment of QOL is also as expected: such
associations have been observed in studies performed both in
China[5,8] and other countries.[6,11,22–25] It has been reported
Men (n=1856)*

Women (n=1814)†

Overall (n=3669)
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professional in China for urinary symptoms.
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∼11% did not answer. †∼12% did
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Table 8

Treatment for lower urinary tract symptoms in China (men and women).

Participants reporting treatment according to ICS symptoms, n (%)

Treatments for urinary symptoms
PM
only

Storage
and PM

Storage
only

Voiding
and PM

Voiding
and storage

Voiding, storage
and PM

Voiding
only P

∗

Men, n 43 48 234 63 227 504 133
Prescription medications 6.0 (14.0) 15.0 (31.2) 54.0 (23.0) 7.0 (11.1) 66.0 (29.1) 199.0 (39.5) 15.0 (11.3) <.001
Surgery 0 (0) 1.0 (2.1) 2.0 (0.9) 1.0 (1.6) 6.0 (2.6) 9.0 (1.8) 2.0 (1.5) .797
Physical therapy: exercise or training

recommended by a healthcare
professional

6.0 (14.0) 9.0 (18.8) 31.0 (13.2) 5.0 (7.9) 62.0 (27.3) 148.0 (29.4) 4.0 (3.0) <.001

Self-treatment: herbal remedies or over
the counter medicines, exercise
recommended by friend/family

6.0 (14.0) 16.0 (33.3) 32.0 (13.7) 7.0 (11.1) 74.0 (32.6) 177.0 (35) 18.0 (13.5) <.001

Limiting intake of fluids 2.0 (4.7) 16.0 (34.0) 36.0 (15.4) 5.0 (7.9) 66.0 (29.1) 188.0 (37.3) 9.0 (6.7) <.001
Limiting intake of caffeine 0 (0) 6.0 (12.5) 12.0 (5.1) 1.0 (1.6) 21.0 (9.3) 76.0 (15.1) 4.0 (3.0) <.001
Limiting intake of alcohol 6.0 (14) 11.0 (22.9) 19.0 (8.1) 4.0 (6.3) 50.0 (22.0) 115.0 (22.8) 7.0 (5.3) <.001
Not drinking after a certain time at night 0 (0) 8.0 (16.7) 20.0 (8.5) 3.0 (4.8) 38.0 (16.7) 111.0 (22.0) 11.0 (8.2) <.001
Wearing pads 0 (0) 1.0 (2.1) 1.0 (0.4) 0 (0) 9.0 (4.0) 31.0 (6.2) 0 (0) <.001
Women, n 17 39 417 10 198 470 33
Prescription medications 5.0 (29.4) 14.0 (35.9) 67.0 (16.1) 5.0 (50.0) 63.0 (31.7) 206.0 (43.8) 5.0 (15.2) <.001
Surgery 0 (0) 1.0 (2.6) 1.0 (0.2) 0 (0) 8.0 (4.0) 17.0 (3.6) 0 (0) .003
Physical therapy: exercise or training

recommended by a healthcare
professional

4.0 (23.5) 3.0 (7.7) 47.0 (11.3) 3.0 (30.0) 61.0 (30.7) 197.0 (42.0) 7.0 (21.2) <.001

Self-treatment: herbal remedies or over
the counter medicines, exercise
recommended by friend/family

3.0 (17.6) 9.0 (23.1) 59.0 (14.1) 5.0 (50.0) 58.0 (29.1) 166.0 (35.3) 6.0 (18.2) <.001

Limiting intake of fluids 1.0 (5.9) 12.0 (30.8) 77.0 (18.5) 2.0 (20.0) 64.0 (32.2) 190.0 (40.5) 5.0 (15.2) <.001
Limiting intake of caffeine 0 (0) 1.0 (2.6) 15.0 (3.6) 2.0 (20) 21.0 (10.6) 82.0 (17.4) 1.0 (3.0) <.001
Limiting intake of alcohol 1.0 (5.9) 0 (0) 13 (3.1) 0 (0) 9.0 (4.5) 63.0 (13.4) 2.0 (6.1) <.001
Not drinking after a certain time at night 0 (0) 3.0 (7.7) 15.0 (3.6) 0 (0) 14.0 (7.0) 67.0 (14.3) 1.0 (3.0) <.001
Wearing pads 0 (0) 4.0 (10.3) 15.0 (3.6) 1.0 (10.0) 12.0 (6.0) 54.0 (11.5) 0 (0) <.001
∗
P-value: determined from Chi-square test for proportions.

If P-value is <.05 then the difference across all of the groups is considered to be statistically significant.
ICS= International Continence Society, LUTS= lower urinary tract symptoms, PM=postmicturition.
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previously that LUTS may be associated with increased
depression/anxiety[6,11,12,25–27] and worsened IIEF score.[28]

The presence of LUTS was associated with reduced sexual
QOL in women, reduced satisfaction with erectile function in
men, higher anxiety and depression scores, and reduced health-
related QOL (physical health and mental health domains). All of
these effects were greater among individuals with all 3 ICS
symptom categories (voiding, storage, and postmicturition) than
in those with other symptom combinations. Therefore, LUTS
with all 3 ICS symptom categories may be considered to be the
most severe form.
OAB is a subset of storage symptoms, so a lower prevalence than

that of ICS-defined storage symptoms is in line with expectations.
OAB commonly co-exists with other LUTS and it has been shown
thatmenwithOAB are likely to report more symptoms and higher
severity than those with LUTS but no OAB.[29] An updated OAB
definition has been proposed.[30] It would be interesting to see how
the use of the new definition (as opposed toOABSS criteria) would
affect the prevalence of OAB. In a previous study of OAB in China
(conducted in men >50 years of age), the prevalence of 26% was
similar to the rate of 24% in the current study.[31] However, a
lower prevalence of 2.1% was reported in a community-based
study performed using OABSS in Chinese adults aged ≥40
years.[32] Other authors have published relatively low estimates of
OAB prevalence: 11% among Chinese individuals aged ≥40
years,[33] and 6% in those aged ≥18 years.[7] In this latter
8

publication, OAB prevalence in men and women aged ≥50 years
was 14.8% versus 16.1%, respectively; the authors commented
that, had the symptom frequency of urgency not been emphasized,
the prevalence of OAB in those aged ≥40 years would have been
19.9%.[7] In the EPIC study, overall OAB prevalence was 12%
with similar rates betweenmen andwomen, althoughwomen aged
≥60 years reported more OAB than younger women, while the
reverse was true for men.[3] Differences between studies in OAB
prevalence could be caused by survey methods. Internet-based
methodology brings the risk of participants not understanding
questions, while embarrassment can be a barrier to truthful
responses during face-to-face interviews. It is possible that ethnic or
cultural differences between populations could also contribute to
variability between studies.
The associations observed in our study between comorbidities

and increased OAB prevalence are broadly in line with
expectations, although data from different studies are often
conflicting. There are mechanistic, possibly causative relation-
ships between some of the comorbidities and OAB. For example,
disruption of the mechanisms that affect the pathophysiology of
OAB is seen in neurologic disorders[34] and diabetes can affect
bladder function.[35] Smoking can trigger OAB,[36] but while we
found smoking to be a significant comorbidity, reports of
smoking as a risk factor differ and there may even be differences
between the sexes.[37–39] For other comorbidities, underlying risk
factors may overlap with the risk factors for OAB (e.g., obesity).



Table 9

Logistic regression analysis of predictors of treatment-seeking
behavior.

Covariate
Odds
ratio

95% confidence
interval P

∗

Constant 0.04 0.02–0.10 <.001
Male sex (yes) 0.93 0.75–1.15 .50
Age (numerical) 1.00 0.99–1.01 .94
Body mass index (numerical) 1.00 0.98–1.03 .79
Comorbidities (yes)
Diabetes 3.78 2.99–4.78 <.001
High blood pressure 1.49 1.20–1.85 <.001
Cardiac disease 1.17 0.86–1.57 .31
Hyperlipidemia 1.04 0.82–1.30 .75
Neurological disorder 0.89 0.55–1.41 .61

Urinary symptoms (yes)
Voiding symptoms
Weak stream 1.12 0.99–1.27 .08
Split stream 0.93 0.83–1.05 .24
Intermittency 1.02 0.90–1.16 .73
Hesitancy 1.26 1.10–1.45 <.001
Straining 1.07 0.94–1.22 .28
Terminal dribble 0.91 0.82–1.02 .10

Storage symptoms
Perceived frequency 2.93 2.35–3.66 <.001
Nocturia 1.22 1.10–1.34 <.001
Urgency 0.94 0.83–1.06 .31
Urgency with fear of leaking 1.22 1.06–1.39 <.001
Urgency incontinence—
frequency†

1.92 1.43–2.57 <.001

Stress incontinence: laughing 1.03 0.68–1.54 .90
Stress incontinence: sneezing 1.26 0.92–1.72 .15
Stress incontinence: coughing 0.93 0.67–1.27 .64
Stress incontinence: exercising 1.71 1.21–2.42 <.001
Stress incontinence: lifting
heavy objects

1.20 0.81–1.78 .36

Stress incontinence: nocturnal
enuresis (while sleep)

2.35 1.50–3.74 <.001

Stress incontinence: no reason 0.96 0.57–1.65 .89
Stress incontinence: during
sexual activity

1.16 0.68–2.03 .59

Postmicturition symptoms
Incontinence or dribble 1.31 0.94–1.83 .11
Incomplete emptying 1.05 0.95–1.16 .35

∗
P-value <.05 was considered to be statistically significant.

† Categorical urgency incontinence (<1 month, a few times a month, a few times a week, daily, many
times daily).
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Fewer than half of individuals with LUTS in our study
consulted a healthcare professional for urinary symptoms.
Embarrassment relating to cultural/social convention has
previously been suggested as a reason for reluctance among
Chinese women to seek healthcare for urinary incontinence.
Additional barriers may include treatment costs, low QOL
expectations, and lack of education. Without seeking healthcare,
treatment is unlikely to be optimal. Therefore, our data indicate
that treatment could be improved and that the impact of LUTS on
QOL could be reduced. Education of both the public and
physicians could help increase diagnosis and treatment rates. In
addition, efforts to reduce stigma could be valuable.[40]

Overall, the results for China from our study are consistent
with the results for the whole study including South Korea and
Taiwan. The clearest difference between China and the overall
9

population is that higher percentages of individuals in China
visited healthcare professionals because of urinary tract symp-
toms. Also, the prevalence of OAB was higher in China than in
the other 2 countries.
Strengths of our study include the large sample size, balanced

numbers of men and women, and the use of well-established and
validated assessments.[41,42] There are also some limitations to
consider. The internet-based approach introduces potential for
bias because the internet penetration rate was ∼50% in China at
the time of the study[43]; internet availability may be limited in
lower social classes where the unmet needs for LUTS manage-
ment may be most important. As with all telephone or internet-
based surveys, symptom prevalence could potentially be falsely
raised by the inclusion of individuals who had a urinary catheter
either following urinary tract surgery, which can be associated
with temporary LUTS, or for reasons other than urinary tract
diseases. Conversely, a lower prevalence of LUTS may be
observed if individuals received treatment to control their
symptoms. In addition, there is a lack of information to show
the extent of coverage across different regions of China and
ethnicities. Finally, oestrogen deficiency occurring postmeno-
pause is associated with LUTS in women,[44] but related
demographic characteristics such as hysterectomy and meno-
pause status were not collected in our study.
5. Conclusion

LUTS affect the majority of adults aged ≥40 years in China, and
prevalence increases with increasing age. LUTS are associated
with impairment of QOL and mental health, but fewer than half
of individuals in China with LUTS seek healthcare for their
symptoms. There is therefore a need to improve awareness of the
condition, which should improve rates of diagnosis and effective
treatment.
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