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Abstract
Introduction and hypothesis Urinary incontinence (UI) is prevalent among women, including young women (18–30 years old).
This article aims to explore the prevalence of UI, as well as toileting behaviors and other factors that are associated with UI, in
female college students in central China.
Methods We used convenience sampling to recruit 1000 students from five institutions of higher education. We distributed
pencil-and-paper questionnaires to obtain demographic, environmental, and general health information, including whether UI
was present or not, and information regarding toileting behaviors used by the respondents.
Results Most students, n = 929, responded to the questionnaire. Their ages ranged from 18 to 26 years old (average: 20.5 ± 1.6);
23.6% of these respondents reported UI, 52.7% often/always worried about public toilet cleanliness, and 25.3% often/always
delayed emptying their bladder when they were busy. Respondents who were between 21 and 26 years old had a lower
probability of UI (odds ratio [OR] = 0.867 and 95% confidence interval [CI] = 0.771–0.975) than younger respondents (18–
21 years old). Respondents who reported constipation (OR = 2.395, 95% CI = 1.494–3.839), drank alcohol (OR = 1.763, 95%
CI = 1.114–2.792), often/always delayed urination (OR = 1.738, 95% CI = 1.306–2.313), and/or often/always strained to urinate
(OR = 1.433, 95% CI = 1.111–1.849) had greater odds of having UI than respondents who did not have constipation or engage in
these behaviors.
Conclusions UI is prevalent in young Chinese women who are attending college. These women should be asked and given
culturally appropriate information about UI and associated factors that include toileting behaviors.
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Introduction

Urinary incontinence (UI) is the complaint of involuntary loss
of urine [1], which is one of several lower urinary tract symp-
toms that affect millions of women and their quality of life.
Although considered a condition of older woman, UI also
affects young women. For example a recent study reports that
young women (mean age 23.5 years) have 10.3% prevalence
of UI [2]. Of the 193 female full-time college students in the
USA (mean age 21.2 ± 0.46 years) who responded to a survey
on bladder health and toileting behaviors, 17.9% reported UI
episodes [3]; of those, 83.9% said that UI bothered them at
least “a little bit.” Aoki et al. described the association of
female UI with age, noting that UI prevalence increases with
age [4]. Bladder pathology in adulthood may begin early in
life and left under- or untreated may persist into later life [5].
Thus, the identification of protective factors and risk factors of
UI during early life stages is important.
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Toileting behaviors, which are related to urination and used
by women across their life course, have received increased
attention from researchers in recent years [6, 7]. For example,
researchers have categorized toileting behaviors in terms of
place/location, timing, and positions for voiding [8]. A recent
study of employed women found an association between UI
and toileting behaviors, specifically in regard to premature,
delayed, or incomplete urination and straining to urinate [7].
Further research is needed to identify factors, especially mod-
ifiable ones, that are associated with UI in young women to
facilitate the development of interventions that can prevent or
mitigate UI while women are still young. Reducing UI inci-
dence or delaying its onset in girls and young women may
also help to reduce associated poor health conditions, costs,
and negative impacts on quality of life [5].

A better understanding of the prevalence and associated
factors of UI in young Chinese women is needed, especially
given the large population of young women in China. For
example, in 2010, 143 million women 18 to 30 years old were
living in China [9]. The aim of this study is to explore the
prevalence of UI in college-aged Chinese women and to iden-
tify toileting behaviors and other factors associated with UI in
this population.

Methods

Study design and participants

From October to December 2017, the authors recruited a
convenience sample of 1000 female students from five
institutions of higher education in Xuzhou, Jiangsu
Province, in east-central China. Trained research assis-
tants went to classrooms, libraries, and dormitories and
approached students to tell them about the study and to
explain its aims and methods. Interested students were
guaranteed confidentiality of their individual responses.
Those students who verbally agreed to participate in our
study were provided pencil-and-paper questionnaires and
given space to complete them in a relaxed, quiet environ-
ment in a classroom, library, or dormitory.

The inclusion criteria were self-reports of: (1) being a
full-time female college student, (2) being between 18 and
30 years of age, (3) willingness to participate voluntarily in
the study, (4) not having taken diuretic medications in the
past 3 months, and (5) not being pregnant at the time of the
study. The exclusion criteria were self-reports of: (1) hav-
ing a urinary tract infection in the past 4 weeks, (2) having
been pregnant or given birth within the past 3 months, (3)
having a chronic disease of the urinary system, (4) having a
history of previous urologic operations, or (5) having a
mental disorder.

Measurements

The questionnaire requested sociodemographic data that in-
cluded age, race/ethnicity, health status, parents’ education
and income, and health-related items developed by the au-
thors. Terms used in the questionnaire included ‘constipation,’
defined as defecation less than three times a week and difficult
passage of dry and hard stools [10]; ‘normal menstruation,’
defined as a menstrual cycle of 24 to 35 days; and ‘menstrual
period,’ defined as lasting 2 to 7 days [11].

For this study, we used the Chinese version of the
International Consultation on Incontinence Questionnaire-
Female Lower Urinary Tract Symptoms (ICIQ-FLUTS) and
the Toileting Behavior-Women’s Elimination Behaviors (TB-
WEB) instrument [12]. The Cronbach’s alpha coefficient of
the Chinese version of the ICIQ-FLUTS was 0.95. The agree-
ment rate in the test-retest exceeded 95%, and kappa values
were over 0.72 (p < 0.001) [13]. Women were considered to
have UI if they responded with an answer other than ‘none’ to
the item that queried the frequency of urine leakage [14]. The
bother associated with UI was evaluated using a scale ranging
from 0 (not bothered at all) to 10 (seriously bothered). Bother
was also defined by dividing the Likert responses into three
groups: minor (rated 1–4), moderate (rated 5–7), and severe
(rated 8–10) [15].

The modified TB-WEB is a 22-item scale that consists of
six domains: place preference for urination (4 items), prema-
ture urination (5 items), delayed urination (3 items), straining
to urinate (4 items), emptying bladder completely (2 items),
and position preference for urination (4 items). Each item is
measured on a 5-point scale to assess how often women ex-
perienced each behavior (1 = never, 2 = rarely, 3 = sometimes,
4 = often, 5 = always). An ‘often’ or ‘always’ response is con-
sidered a habitual behavior [16]. Prior to this study, nurse
researchers tested the reliability and validity of the original
TB-WEB Chinese version; the total Cronbach’s alpha was
0.80. The Cronbach’s alpha value for each domain was >
0.70, and the reliability of each domain was > 0.60 [17].

The Institutional Review Board of Xuzhou Medical
University approved this study. For students who met the el-
igibility criteria and verbally agreed to participate in the study,
trained research assistants administered the questionnaire and
remained nearby while the students completed it. The respon-
dents remained anonymous, and data have been kept
confidential.

Analytic plan

We employed chi-square tests to detect differences between
women with and without UI according to the demographic
information provided, presence of health conditions, and
toileting behaviors. We explored differences in the continuous
variables using Student’s t-tests and differences in the ordinal
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variables using the Mann-Whitney U nonparametric test.
Variables significant at the p < 0.05 level in bivariate analyses
were entered into multivariate logistic regression models.
Questionnaires that had > 20% items with missing data were
excluded from the analyses.

Results

We distributed 1000 questionnaires and obtained 929 usable
questionnaires for analyses; see Fig. 1. We excluded the re-
maining 71 questionnaires for the following reasons: 21 re-
spondents refused to participate and said “ashamed” upon
seeing the questionnaire because of the perceived
embarrassing nature of the study; 41 respondents’ question-
naires had 20% or more items with missing data; after begin-
ning the questionnaire, 9 respondents reported having a uri-
nary tract infection in the last 4 weeks. The respondents were
between 18 and 26 years old (average age: 20.5 ± 1.6). The
prevalence of UI was 23.6%. Most respondents with UI
(82.5%) reported no bother and some respondents with UI
(15.8%) reported minor bother. Few respondents (1.7%) re-
ported moderate bother, and no respondents reported severe
bother.

Table 1 presents the demographic characteristics of the re-
spondents, and Table 2 presents the prevalence of habitual
toileting behaviors and the types of toilets used in China.
The most prevalent habitual toileting behaviors were empty-
ing one’s bladder before leaving home (72.2%) and worrying
about public toilet cleanliness (52.7%).

The respondents who were aged 18 to 20 years had a higher
prevalence of UI than the respondents aged 21 to 26 years:
26.8% (121/451) versus 20.4% (92/452), respectively; χ2 =
5.252, p = 0.022; see Table 3. The frequency of physical ex-
ercise in the group aged 21 to 26 years was lower than in the
younger group aged 18 to 20 years (z = −5.570, p < 0.001).

Respondents with UI also had a higher body mass index
(BMI) than respondents who did not have UI: 19.90 ± 2.29
versus 20.34 ± 2.67, t = −2.377, p = 0.018. Other factors that
were significantly associated with UI in this study were par-
ents’ monthly income, respondents’ dietary fiber intake, fre-
quency of underpants change, alcohol consumption of any
quantity and frequency, and constipation. Table 3 also shows
that nine items from the TB-WEB instrument are associated
with UI; of these items, two are related to premature voiding,
three items are related to delaying voiding, and four items are
related to straining to void. Voiding positions were found to
have no statistical correlation with UI (p > 0.05).

Table 4 presents the multivariate logistic regression analy-
sis results that show that respondents aged 21 to 26 years
(odds ratio [OR] = 0.867, 95% confidence interval [CI] =
0.771–0.975) were less likely to experience UI than the re-
spondents who were between 18 and 20 years old.
Respondents who reported constipation (OR = 2.395, 95%
CI = 1.494–3.839) and alcohol consumption (OR = 1.763,
95% CI = 1.114–2.792) had greater odds of UI than those
who did not report constipation and alcohol consumption.
Respondents who habitually delayed urination (OR = 1.738,
95% CI = 1.306–2.313) and strained to urinate (OR = 1.433,
95% CI = 1.111–1.849) were more likely to have UI than
those who did not delay urination or strain to urinate.

Discussion

Few studies have investigated UI in young women in
China despite indications that UI is problematic for this
population in other countries. This study found that
23.6% of full-time female Chinese college students with
an average age of 20.5 ± 1.6 years reported UI in the
4 weeks prior to administration of this study’s question-
naire. The UI prevalence reported here is similar to that

929 questionnaires used in analyses

1,000 female students recruited

979 questionnaires returned

21 respondents refused to participate 

upon seeing the questionnaire due to 

perceived embarrassing nature of study.

41 questionnaires had more than 

20% items with missing data or 

inconsistent responses.

9 students reported urinary 

tract infections in last four 

weeks.

Fig. 1 Flowchart of questionnaire
distribution to female college-
aged students

Int Urogynecol J (2020) 31:961–971 963



reported in other countries. For example, Da Roza con-
ducted a survey in Portugal with female students (14 to
33 years old; 83.9% were college students, 16.1% were
high school students) and found that 19.9% reported UI
(i.e., any leakage or involuntary loss of urine) [18]. In
The Netherlands, 20.1% of female nulliparous medical
students reported involuntary urine loss of any amount
and frequency [19]. Almost 13% (n = 1002, 12.6%) of
women between the ages of 16 and 30 years in Australia
who responded to O’Halloran et al.’s survey reported UI
[20]. One reason that the UI prevalence rate is higher in
our study than in that of O’Halloran et al. is the difference
in UI definitions used. Our UI definition included any
frequency of UI, whereas O’Halloran et al. required a
response of UI frequency as at least “sometimes.”
Reported prevalence rates also may vary among studies
because of differences in study designs and data

Table 1 Demographic characteristics of female college students
(n = 929)

Variables n %

Biologic/physiologic

Race

Han 872 96.0

Other 36 4.0

Age of menarche

< 10 years old 4 0.4

10–12 years old 243 26.5

13–14 years old 543 59.3

15–17 years old 125 13.6

> 18 years old 1 0.1

Health conditions

Self-assessment of health

Poor 31 3.3

Fair 519 56.0

Good 332 35.9

Excellent 44 4.8

Constipation

Yes 125 13.7

No 790 86.3

Dysmenorrhea

No 202 21.8

Yes 724 78.2

Health behaviors

Water intake

≥ 2000 ml/day 318 34.8

< 2000 ml/day 597 65.2

Fiber intake

Seldom 38 4.1

Sometimes 276 29.1

Often 605 65.8

Smoking

Never 918 98.8

Sometimes 7 0.8

Often 4 0.4

Alcohol consumption

Never 802 86.4

Appropriate amount 124 13.4

Large amount 2 0.2

Physical exercise

No 32 3.5

Seldom 348 37.6

Sometimes 427 46.1

Often 109 11.8

Every day 10 1.1

Hygiene behaviors

Clean perineum every day

Yes 785 84.8

No 141 15.2

Table 1 (continued)

Variables n %

Change underpants every day

Yes 776 84.0

No 148 16.0

Often wear tight pants

Yes 427 46.1

No 499 53.9

Sexual activity frequency

0 time 854 94.4

< 5 times/month 48 5.3

5–10 times/month 2 0.2

> 10 times/month 1 0.1

Sociologic

Parents’ monthly income

< 2000 RMB 180 23.4

2000–4000 RMB 313 40.7

≥ 4000 RMB 276 35.9

Environmental: Living environment

Family residence

Countryside 415 44.9

Town and city 510 55.1

Accommodation while in school

School dormitory 906 97.5

Home 17 1.8

Rented apartment 6 0.6

Bunk beds

Upper 639 68.9

Lower 289 31.1

Bathrooms in the bedroom

Yes 889 95.7

No 40 4.3
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Table 2 Toileting behaviors of
female college students (n = 929,
n (%))

Behaviors Never/rarely Sometimes Often/always

Place preference for urination

Worry about public toilet cleanliness 114 (12.3) 325 (35.0) 489 (52.7)

Avoid using public toilets 280 (30.1) 311 (33.5) 338 (36.4)

Empty bladder before leaving home 82 (8.8) 176 (19.0) 670 (72.2)

Hold urine until arriving home 455 (49.0) 302 (32.5) 171 (18.4)

Premature urination

Empty bladder even when there is no need to

void while at home

758 (81.6) 126 (13.6) 45 (4.8)

Empty bladder even when there is no need to

void while away from home

659 (71.2) 149 (16.1) 118 (12.7)

Empty bladder even when there is no need to

void while at someone else’s home

857 (92.3) 54 (5.8) 17 (1.8)

Empty bladder even when there is no need

to void while in public place

826 (88.9) 89 (9.6) 14 (1.5)

Empty bladder ‘just in case’ 528 (56.8) 292 (31.4) 109 (11.7)

Delayed urination

Delay emptying bladder when busy 250 (26.9) 443 (47.7) 235 (25.3)

Wait to empty bladder until cannot hold urine any longer 588 (63.5) 279 (30.1) 59 (6.4)

Wait too long to empty bladder at work 678 (73.3) 198 (21.4) 49 (5.3)

Straining to urinate

Begin to urinate by pushing down 618 (67.8) 209 (22.9) 85 (9.3)

Keep urine flowing when urinating by pushing down 575 (63.0) 247 (27.1) 90 (9.9)

Empty bladder by pushing down 543 (59.5) 269 (29.5) 100 (11.0)

Make the bladder empty faster by pushing down 564 (61.9) 271 (29.7) 76 (8.3)

Emptying bladder completely

Consciously empty bladder completely 397 (43.6) 237 (26.0) 276 (30.3)

Empty bladder completely 366 (40.2) 241 (26.5) 304 (33.4)

Position preference for urination

At home (n = 558)a

Sit 12 (2.1) 20 (3.6) 526 (94.3)

Crouch/hover 485 (86.9) 59 (10.6) 14 (2.5)

Squat 548 (98.2) 9 (1.6) 1 (0.2)

Standb 549 (98.4) 9 (1.6) 0 (0.0)

In dormitory (n = 84)a

Sit 7 (8.3) 5 (6.0) 72 (85.7)

Crouch/hover 54 (64.3) 21 (25.0) 9 (10.7)

Squat 82 (97.6) 1 (1.2) 1 (1.2)

Standb 81 (96.4) 3 (3.6) 0 (0.0)

In public place (n = 8)a

Sit 2 (25.0) 1 (12.5) 5 (62.5)

Crouch/hover 7 (87.5) 0 (0.0) 1 (12.5)

Squat 8 (100.0) 0 (0.0) 0 (0.0)

Standb 8 (100.0) 0 (0.0) 0 (0.0)

Placesc Toilet (n/%) Squatting pan (n/%) Both (n/%)

At home 558 (60.1) 257 (27.7) 114 (12.4)

In dormitory 84 (9.0) 835 (89.8) 10 (1.1)

In public place 10 (1.1) 786 (84.6) 133 (14.3)

a Numbers in parentheses indicate those students who use toilets rather than squatting pans and/or use both
b Stand over the toilet with legs on either side of the toilet bowl, knees bent, facing either toward or away from the
toilet to urinate
c Types of toilets college students report using in different environments
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Table 3 Factors associated with urinary incontinence in bivariate analyses (n = 929)

Factors Overall (n = 929) No UI (n = 710) UI (n = 219) Statistical test
and values

p level

Internal factors −x ± SD −x ± SD t

BMI 20.00 ± 2.39 19.90 ± 2.29 20.34 ± 2.67 −2.377 0.018

n (%) n (%) χ2

Age 5.252 0.022

18–20 years old 451 (48.5) 330 (73.2) 121 (26.8)

21–26 years old 452 (48.7) 360 (79.6) 92 (20.4)

Missing 26 (2.8) 20 (76.9) 6 (23.1)

Constipation 17.256 < 0.001

No 790 (85.0) 621 (78.6) 169 (21.4)

Yes 125 (13.5) 77 (61.6) 48 (38.4)

Missing 14 (1.5) 12 (85.7) 2 (14.3)

Lifestyle factors

Alcohol consumptiona 11.869 0.001

No 802 (86.3) 628 (78.3) 174 (21.7)

Yes 126 (13.6) 81 (64.3) 45 (35.7)

Missing 1 (0.1) 1 (100) 0

Change underpants daily 5.840 0.016

No 148 (15.9) 102 (68.9) 46 (31.1)

Yes 776 (83.5) 606 (78.1) 170 (21.9)

Missing 5 (0.5) 2 (40.0) 3 (60.0)

zb

Fiber intake −2.422 0.015

Seldom 38 (4.1) 27 (71.1) 11 (28.9)

Sometimes 276 (29.7) 198 (71.7) 78 (28.3)

Often/always 605 (65.1) 477 (78.8) 128 (21.2)

Missing 10 (1.1) 8 (80.0) 2 (20.0)

Environmental factor

Parents’ monthly incomec −2.373 0.018

< 2000 RMB 180 (19.4) 132 (73.3) 48 (26.7)

2000–4000 RMB 313 (33.7) 230 (73.5) 83 (26.5)

> 4000 RMB 276 (29.7) 226 (81.9) 50 (18.1)

Missing 160 (17.2) 122 (76.2) 38 (23.8)

Toileting behaviors

Premature urination

Empty bladder even when there is no
need to void while away from home

−2.139 0.032

Never/rarely 659 (70.9) 517 (78.5) 142 (21.5)

Sometimes 149 (16.0) 108 (72.5) 41 (27.5)

Often/always 118 (12.7) 84 (71.2) 34 (28.8)

Missing 3 (0.3) 1 (33.3) 2 (66.7)

Empty bladder ‘just in case’ −2.389 0.017

Never/rarely 528 (56.8) 417 (78.9) 111 (21.1)

Sometimes 292 (31.4) 219 (75.0) 73 (25.0)

Often/always 109 (11.7) 74 (67.9) 35 (32.1)

Delay urination

Delay empty bladder when busy −4.004 < 0.001

Never/ rarely 250 (26.9) 206 (82.4) 44 (17.6)

Sometimes 443 (47.7) 346(78.1) 97 (21.9)
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collection methods [21]. For our study, we used the
International Continence Society’s definition of UI and a
validated instrument to measure it.

In our study, female respondents who were between 18 and
20 years old (19.23 ± 0.86 years) had higher UI prevalence
rates than respondents who were between 21 and 26 years

old (21.82 ± 1.00). This finding is similar to the results of a
survey of 1936 non-pregnant women (15 to 25 years old) in
Italy that found that being younger than 19 years old is a risk
factor for UI (OR = 1.0, 95% CI = 0.6–1.8) [22]. We also
found that the frequency of physical exercise in the 18- to
20-year-old age group was higher than in the 21- to 26-year-

Table 3 (continued)

Factors Overall (n = 929) No UI (n = 710) UI (n = 219) Statistical test
and values

p level

Often/always 235 (25.3) 157 (66.8) 78 (33.2)

Missing 1 (0.1) 1 (100) 0

Wait to empty bladder until
cannot hold any longer

−6.184 < 0.001

Never/rarely 588 (63.3) 486 (82.7) 102 (17.3)

Sometimes 279 (30.0) 188 (67.4) 91 (32.6)

Often/always 59 (6.4) 33 (55.9) 26 (44.1)

Missing 3 (0.3) 3 (100) 0

Wait too long to empty bladder at work −5.283 < 0.001

Never/rarely 678 (73.0) 547 (80.7) 131 (19.3)

Sometimes 198 (21.3) 131 (66.2) 67 (33.8)

Often/always 49 (5.3) 28 (57.1) 21 (42.9)

Missing 4 (0.4) 4(100) 0

Strain to urinate

Begin to void by pushing down −3.180 < 0.001

Never/rarely 618 (66.5) 489 (79.1) 129 (20.9)

Sometimes 209 (22.5) 148 (70.8) 61 (29.2)

Often/always 85 (9.1) 57 (67.1) 28 (32.9)

Missing 17 (1.8) 16 (94.1) 1 (5.9)

Keep urine flowing by pushing down −3.563 < 0.001

Never/rarely 575 (61.9) 460 (80.0) 115 (20.0)

Sometimes 247 (26.6) 172 (69.6) 75 (30.4)

Often/always 90 (9.7) 62 (68.9) 28 (31.1)

Missing 17 (1.8) 16 (94.1) 1 (5.9)

Empty bladder by pushing down −4.851 < 0.001

Never/rarely 543 (58.4) 444 (81.8) 99 (18.2)

Sometimes 269 (29.0) 184 (68.4) 85 (31.6)

Often/always 100 (10.8) 66 (66.0) 34 (34.0)

Missing 17 (1.8) 16 (94.1) 1 (5.9)

Make the bladder empty
faster by pushing down

−4.830 < 0.001

Never/rarely 564 (60.7) 459 (81.4) 105 (18.6)

Sometimes 271 (29.2) 185 (68.3) 86 (31.7)

Often/always 76 (8.2) 49 (64.5) 27 (35.5)

Missing 18 (1.9) 17 (94.4) 1 (5.6)

Data are presented as mean ± standard deviation (x ± SD) or number (percentage) (n (%))

UI urinary incontinence, BMI body mass index
a Response of ‘never’ is defined as ‘no;’ ‘appropriate amount’ and ‘large amount’ are defined as ‘yes’
b Negative values indicate that the sum of ranks in the no-UI group are lower than that of the UI group, which means that these behaviors in the UI group
were significantly more frequent than in the no-UI group
c 2000–4000 RMB range is the approximate average monthly income in Xuzhou City. We categorized income for three groups
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old group. Although the female pelvic floor muscles can tol-
erate certain repetitive efforts and impact, active and frequent
engagement in physical exercise may fatigue the pelvic floor
muscles with no evidence of muscle damage, which may be
associated with urine leakage [14]. Furthermore, another
study showed that women aged 25 to 30 years have more
awareness and understanding of pelvic floor disorders and
are more likely to have received education regarding UI com-
pared with women aged 19 to 24 years [2]. Knowledge and
perceptions about healthy behavior are important to optimize
bladder health [2, 16]. However, we did not collect data to
differentiate among types of UI (such as stress UI, urgency
UI, mixed UI, etc.), and the underlying mechanisms of UI in
the two age groups (18 to 20 years old versus 21 to 26 years
old) are not clear.

The bivariate analysis results show significant differ-
ences in BMI between women with UI (20.34 ± 2.67 kg/
m2) and without UI (19.90 ± 2.29 kg/m2); however, these
values are within the normal BMI range (18.5–23.9 kg/m2)
[15], and therefore they were not entered in the final logis-
tic regression. In another study [22] with young women
(aged 15 to 25 years), a BMI of ≥ 30 kg/m2 was associated
with an increased risk of UI.

Our study also found that respondents who reported any
alcohol consumption were more likely to have UI than those
who never drank alcohol. Although the respondents did not
report the amounts of alcohol consumed, most respondents
(99.8%) reported that they did not drink alcohol excessively.
Traditional Chinese culture does not encourage women to
drink alcohol, and even though women are freer to drink than

in the past, they tend to display little interest in doing so. Only
two respondents (0.2%) reported that they drank large
amounts of alcohol, whereas 124 respondents (13.4%) report-
ed that they drank an appropriate amount of alcohol. In con-
trast, over half (51.3/%; n = 97/189) of the female undergrad-
uate college students at a private university in the northeast US
reported drinking alcohol two to five times per week [3].
Another study of adult Chinese women found that alcohol
consumption (amount not specified) is a risk factor (OR =
1.51, 95% CI = 1.35–1.63) for UI (n = 18,992) [15].

Sexual activity has been associated with UI in nulliparous
Australian women (22.5 ± 3.2 years) [20]. In our study, 94.4%
of the respondents reported not engaging in sexual activity.
We found no difference in UI prevalence between respondents
who reported not being sexually active and those who report-
ed being sexually active. In traditional Chinese culture, wom-
en feel ashamed to engage in sexual activity before marriage
and are embarrassed to talk about sex. Sexual life is usually
perceived as a symbol of uncleanliness rather than as a basic
physiologic need for women. Chinese women rarely talk
about sex with others, including parents, friends, and even
healthcare providers [23]. Some respondents expressed em-
barrassment about responding to questionnaire items
concerning UI and other conditions of the urogenital system.
During our data collection process, 21 respondents refused to
participate after seeing the questionnaire because of the per-
sonal nature of the questions. Sensitivity to these perceptions
is needed as more education and research about sexual and
bladder health are developed and conducted in China.

When we designed this study, we postulated that the
cleanliness of the perineal area is associated with bladder
health. To this end, we developed a questionnaire item to
ask about the frequency of underpants change. The bivar-
iate analysis results show that respondents who changed
their underpants every day were less likely to have UI
than those who did not. This variable did not remain sig-
nificant in the multivariate analysis.

Our study also found that constipation increased the risk of
UI. Women who ingested more fiber in their diets (χ2 =
12.333, p < 0.001) and fluid (χ2 = 22.875, p < 0.001) reported
less constipation than those who did not. Ninomiya et al. also
found that constipation is a risk factor for stress UI in 4804
Japanese women (average age = 40.4 years) [24]. These au-
thors noted that, although the mechanism is not well defined,
damage to the pelvic floor might be caused by repeated high
abdominal pressure during defecation and dilation of the rec-
tum caused by accumulated stool. Because constipation plays
an important role in the development and worsening of UI
[22], young women need to be aware of the importance of
fiber and fluid intake to help prevent constipation and to be
aware also of changes in urination and frequency of UI epi-
sodes when they note changes in the frequency of bowel
movements.

Table 4 Multivariable logistic regression of factors related to urinary
incontinencea (n = 929)

Factors ORa 95% CI for OR p

Lower Upper

Age 0.867 0.771 0.975 0.017

Constipation 2.395 1.494 3.839 < 0.001

Alcohol consumption 1.763 1.114 2.792 0.016

Delayed urinationb 1.738 1.306 2.313 0.000

Straining to urinatec 1.433 1.111 1.849 0.006

Constant 0.267 0.300

a Control variables entered into the regression models are: body mass
index, change underpants daily, dietary fiber intake, parents’ monthly
income, empty bladder even when there is no need to urinate while away
from home, empty bladder ‘just in case,’ delay empty bladder when busy,
wait too long to empty bladder at work, begin to urinate by pushing down,
keep urine flowing when urinating by pushing down, and make the blad-
der empty faster by pushing down. Because we used Forward:
Conditional selection in logistic regression, five variables were retained
in the model shown in Table 4
bWait to empty bladder until cannot hold urine any longer
c Empty bladder by pushing down
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Palmer et al.’s study found that the risk of having UI is
greater for women (median age = 43 years, ranging from 26
to 68 years) who habitually delayed urination than for those
who did not [25]; this finding is consistent with the results of
our study. This finding may also have implications for the
mechanisms that concern lower urinary tract control. When
the bladder remains full with a large volume of urine due to
delayed urination, intravesical pressure could exceed
intraurethral pressure, leading to urine leakage [4]. Kowalik
reported that adult women who delayed urination at work
were more likely to experience bladder problems [26]. Over
time, delayed urination may affect bladder function by leading
to chronic excessive tension of the bladder’s smooth muscle
(detrusor), which gradually results in the dysfunction (i.e.,
detrusor overactivity, detrusor under-activity, or detrusor hy-
peractivity impaired contractility) and low compliance of the
bladder [4, 24] and impaired innervation [6]. Conversely, Xu
et al. found that avoiding delayed urination (i.e., urinating
when needing to do so) significantly relieved bladder symp-
toms (average marginal effect = −2.207, p < 0.001) and
lowered the risk of having urgency UI (average marginal ef-
fect = −0.344, p < 0.001) among middle-aged and older pa-
tients with overactive bladder diagnoses [27]. A better under-
standing of the effects of these behaviors on underlying blad-
der storage and emptying mechanisms is important to design-
ing interventions to prevent or delay lower urinary tract
symptoms.

Another important finding of this study is that emptying the
bladder by ‘pushing down’ is associated with UI (OR = 1.433,
95% CI = 1.111–1.849). Habitually straining to urinate may
lead to movement of the bladder neck and urethra that
weakens contraction of the detrusor, thus playing a role in
UI. Lacima et al. found that straining is closely associatedwith
combined fecal and urinary incontinence [28]. The ‘hammock
hypothesis’ is widely accepted as a pathophysiologic explana-
tion of stress UI that is associated with urethral hypermobility
[4]. The endopelvic fascia creates a ‘hammock’ against the
urethra that compresses the urethra during both rest and activ-
ity. This compression is combined with intrinsic urethral
sphincter pressure and mucosal coaptation. Mucosal coapta-
tion effectively closes the urethral lumen and prevents the
involuntary loss of urine even when intravesical pressure in-
creases [4].When damage to the arcus tendineus fasciae pelvis
or paravaginal tissue results from excess loading caused by
obesity, chronic coughing, constipation, or straining [6], ana-
tomical support for the bladder neck and urethra is decreased.
Some researchers recommend that women should learn to
relax the pelvic floor and avoid straining as the optimal way
to empty their bladder [29].

Environmental and cultural factors also could impact the
toileting behaviors of Chinese female college students. Due to
China’s large population, shopping centers, hospitals, schools,
and public places often are crowded; as a result, toilet facilities

often are insufficient to accommodate the number of people
who require them. Furthermore, the break time for students
between classes is short (about 10 min); due to the lack of
adequate toileting facilities, many students must wait in line
until the next class begins. Rather than risk being late to class,
they abandon the line and hold their urine until the next op-
portunity arises to go to the toilet. Patience is a virtue in
Chinese traditional culture; thus, students accept that they
must wait (and are accustomed to waiting) until toilet facilities
are available. They also know that arriving late to class or
leaving during class is considered by both their teachers and
peers to be disrespectful. Therefore, female students adapt to
environmental and cultural norms by delaying urination,
straining to urinate, or urinating when they have no need to
urinate. This topic is an important area of study because little
is known about the short- and long-term effects of these be-
haviors on bladder function.

The squatting posture is the most common urination posi-
tion in China because of the widespread use of squatting pans.
Even though more Chinese families are using western-style
toilets, such toilets are still rare in public places. Squatting has
been associated with a significantly higher maximum flow
rate and less postvoid residue in healthy adult women [30].
However, in this study, we did not find differences in UI
prevalence between students who habitually used toilets to
urinate and those who habitually used squatting pans. The
long-term use, over several decades of life, of certain types
of toilets may affect the development of UI.

Notably, China’s population exceeds 1.3 billion people,
and women constitute almost half of this number [9].
Therefore, research into factors associated with UI and other
lower urinary tract symptoms in young women is urgently
needed for this enormous population. According to this study,
some initiatives may facilitate bladder health in young
Chinese women. First, health education about UI is important
to increase awareness that attending to the physiologic need to
urinate is important to women’s bladder health. This informa-
tion could be disseminated in schools during lectures related
to health and wellness and during club activities. Also, school
administrators should consider policies that include assurance
of students’ timely access to toilets. Changes in the environ-
ment, such as the provision of public toilets that are clean and
well-maintained, may also promote bladder health. Providing
adequate access to clean toilets should be normative at univer-
sities and other public places.

Longitudinal studies with young women are needed to shed
light on the role toileting behaviors throughout their lives and
in different environments may play in UI incidence. In addi-
tion, more research is needed to understand reasons why some
young women use certain toileting behaviors when they are at
school, but use other behaviors when they are at home. This
information will aid in identifying roles these behaviors may
play in the development and trajectory of UI or other lower
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urinary tract symptoms. Other behaviors, such as those related
to perineal hygiene, should also be explored in relation to the
bladder health of young women.

Some features of this studymay limit the generalizability of
the findings. This study was conducted in one region in China
and included only female college students. The students who
participated in this study attended institutions of higher edu-
cation in Xuzhou, located in the middle of China, which is the
cradle of Han Dynasty culture and influenced by Confucian
traditional culture, which is associated with quiet or demure
behavior and being tolerant of others and the environment.
The various ways that cultural influences may affect women’s
habits related to urination needs and toileting behaviors still
require study. Women from other regions in China with other
customs, educational backgrounds, and occupations also
should be recruited for studies to enrich scientific and clinical
knowledge about bladder health in young Chinese women.

Conclusion

Age, alcohol consumption, constipation, delaying bladder
emptying until it is difficult to continue holding urine, and
emptying the bladder by pushing down or straining are factors
associated with UI when controlling for other variables. This
study provides important information for clinicians, re-
searchers, and other healthcare professionals about toileting
behaviors and how such habitual behaviors may relate to UI
in this sample and potentially the general female college-aged
population. Educational interventions that target toileting be-
haviors while taking into account environmental and cultural
factors should be developed and tested to improve young
women’s self-care with the aim to prevent or delay UI in
middle and later life.
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