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Purpose: This study aimed to investigate the prevalence, risk factors, and effects of primary nocturnal enuresis (PNE) on
physical and mental health in young adults in mainland China.

Methods: An anonymous questionnaire was used to collect information including the sociodemographic characteristics, his-
tory of PNE, family history, daytime voiding symptoms, Pittsburgh Sleep Quality Index (PSQI) scores, Self-Esteem Scale (SES),
and Self-Rating Depression Scale (SDS). A total of 22,500 university students from 23 provinces and 368 cities in mainland
China were included.

Results: In total, 21,082 questionnaires were collected, and 20,345 of them qualified for statistical analysis. The PNE preva-
lence was 1.17%, and the distribution of monosymptomatic nocturnal enuresis (MNE) and nonmonosymptomatic nocturnal
enuresis (NMNE) was 66.1% and 33.9%, respectively. In total, 28% of respondents with PNE reported bedwetting daily, 31.6%
between 1 and 7 times weekly, and 40.4% between 1 and 4 times monthly; 80% of PNE cases had no history of treatment. The
prevalence of PNE in patients with a family history, frequency, urgency, urinary incontinence, and recurrent urinary tract in-
fections was significantly higher than in those without these conditions (P <0.001). PNE was significantly correlated with the
PSQI total score (sleep quality) (P=0.011). The SES score was lower and the SDS was higher (P <0.001) in the PNE group
than in those without PNE.

Conclusions: In mainland China, the PNE prevalence among young adults was found to be high, and PNE had significant ef-
fects on physical and mental health. Risk factors included a family history, daytime voiding symptoms, and lack of treatment.
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INTRODUCTION

Nocturnal enuresis (NE) is both a symptom and a condition of
intermittent incontinence that occurs during periods of sleep;
the symptom of incontinence requires a minimum age of 5
years, a minimum of 1 episode per month, and a minimum du-
ration of 3 months to be termed a condition. Primary nocturnal
enuresis (PNE) is defined as above in a child that was never
“dry” for longer than 6 consecutive months [1-3]. It is well
known that the prevalence of PNE decreases with age, but it
does not disappear in adolescents and adults. However, the re-
ported prevalence of PNE among adolescent and adult popula-
tions is inconsistent, with large variations across studies, and
has been reported to range from 0.3% to 6.0% [4-10].

It has been reported that many factors, such as sex, family
history, place of residence (living in a rural or urban area), and
arousal difficulty, are involved in the development of PNE [11-
13]. From an etiological perspective, a large percentage of ado-
lescent and adult PNE cases are thought to represent patients in
whom pediatric PNE persists. Other factors involved in the
pathophysiology of adolescent and adult PNE have also been
considered, such as various medical problems or underlying
urological diseases.

In our previous studies, the PNE prevalence decreased with
age, decreasing from 11.83% and 15.13% in 5-year-old subjects
to 1.05% and 1.13% in 18-year-old subjects in 2006 and 2017,
respectively [8,9]. However, the PNE prevalence in mainland
China and its risk factors after 18 years of age are unclear. In ad-
dition, PNE is known to cause serious psychological problems
and substantial burdens and life difficulties for children and
their families. Undoubtedly, if PNE continues into adulthood,
physical and mental health may be seriously influenced [14,15].
However, the mental effects of PNE on Chinese young adults
have rarely been reported. Therefore, it is necessary to explore
the prevalence, risk factors, and mental effects of PNE in these
young adults.

Considering their level of cooperation and ability to under-
stand the questionnaires, university students are reasonable
candidates to survey. We hypothesized that the prevalence of
PNE and its effects on mental health in young adults would be
high and that their risk factors might be different from those in
children. Consequently, the purpose of this study is to deter-
mine the prevalence of PNE, its risk factors, and its effects on
mental health in young adults through a large-sample assess-
ment in mainland China. This study provides novel informa-
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tion for a further understanding of the characteristics of PNE in
young adults and its impact on mental health.

MATERIALS AND METHODS

Study Participants

From March 2019 to October 2019, we investigated 22,500 uni-
versity students who came from 23 provinces and 368 cities all
over China. This study was approved by the Xinxiang Medical
University Ethics Committee (XYLL-2020232). The subjects
were fully informed of the content and information of the sur-
vey. Subjects provided written informed consent during the
process of survey completion. To protect the rights and interests
of the subjects, this research was conducted in accordance with
the Helsinki Declaration as revised in 1989.

Content of the Questionnaire

An anonymous questionnaire was used to collect information.
A survey was conducted on the Chinese mainland using inter-
net and on-the-spot questionnaires, which were distributed by
professionally trained investigators who explained the purpose
and significance of the survey to students. After respondents
filled out the questionnaire, it was placed in a sealed question-
naire box to maximize students’ privacy. A self-administered
questionnaire comprising 2 sections required boxes to be
ticked. The first section was used to document the background
information of the student, such as date of birth, sex, and place
of residence (living in a rural or urban area). The second part
included questions about the details of bedwetting and relevant
factors, including: (1) whether bedwetting had continued from
birth to now; (2) PNE frequency; (3) PNE family history (i.e.,
any member of the family having a history of enuresis; this pa-
rameter was measured as a proxy for genetic causes of PNE,
and if the respondent did not know whether he or she had a
family history of enuresis, the respondent was asked to consult
his or her relatives); (4) ease of waking at night; (5) previous
treatment; (6) whether the respondent experienced frequency,
urgency, or urinary incontinence (UI) during the daytime; and
7) whether a urinary tract infection (UTI) was present, now or
in the past.

The questionnaire also contained 3 other instruments. First,
the Pittsburgh Sleep Quality Index (PSQI) score was used to
evaluate sleep quality and disturbance over the past month. The
PSQI contains 19 items. In brief, the first 4 items are open ques-
tions (“What time do you usually go to bed?”, “How long does
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it take you to fall asleep?”, “What time do you usually get up in
the morning?”, and “How long do you actually sleep at night?”).
Then, items 5-19 are rated on a 4-point scale. The item scores
yielded the following 7 subscores ranging from 0 to 3: C1 (sleep
quality), C2 (sleep latency), C3 (sleep duration), C4 (sleep effi-
ciency), C5 (sleep disturbance), C6 (sleep medication use), and
C7 (daytime dysfunction due to sleepiness). The total score,
which ranges from 0 to 21, is obtained by summing the 7 sub-
scores. A higher score corresponds to poorer subjective sleep
quality. Chinese researchers found that the Cronbach alpha co-
efficient of the PSQI was 0.734 [16]. Next, the Rosenberg Self-
Esteem Scale (SES) was used to measure self-esteem. The scale
consists of 10 items rated on a 4-point Likert scale with options
ranging from 1 (strongly disagree) to 4 (strongly agree). The to-
tal score ranges from 10 to 40, with a higher score indicating
higher self-esteem [17]. The SES has shown good reliability and
validity for measuring self-esteem [18]. In our study, the Cron-
bach alpha coefficient of the SES was 0.797. Finally, the survey
also contained the Self-Rating Depression Scale (SDS), which
was developed by Zung (Cronbach alpha coefficient =0.920;
P<0.001) [19]. This scale is one of the most commonly used
and convenient psychological measurement tools. The SDS is a
self-rated scale consisting of 20 questions, including questions
addressing psycho-emotional, physical, and psychomotor dis-
orders. The score for each question ranges from 1 to 4, and the
total score for each item is the original score, which is multi-
plied by 1.25 to obtain the standard score. The standard score
for depression is 50 and a higher score corresponds to a greater
likelihood of depression.

Definitions and Exclusion Criteria
NE is both a symptom and a condition of intermittent inconti-
nence that occurs during periods of sleep; the symptom of in-

Table 1. Comparison of prevalence rates in different age groups

continence requires a minimum age of 5 years, a minimum of 1
episode per month and a minimum duration of 3 months to be
termed a condition. Primary NE (never dry) and secondary NE
(defined arbitrarily as a relapse after a dry period of 6 months
or longer) as well as monosymptomatic NE (MNE, no lower
urinary tract symptoms) and nonmonosymptomatic NE (NMNE,
with lower urinary tract symptoms) have been widely used to
describe NE [1-3]. The PNE criterion in this study was in ac-
cordance with the definition of the International Children Con-
tinence Society (never “dry” for longer than 6 consecutive
months) [3]. The exclusion criteria were obvious organic dis-
eases, such as lower bladder urinary tract obstruction, neuro-
logical diseases, and wetting recurrence after a dry period lon-
ger than 6 months.

Statistical Analysis

The data set was established using the Epidata software (ver. 3.1,
Odense, Denmark). Statistical analyses were performed using
IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk, NY, USA).
Variables including sex, residence, frequency, UI, urgency, UTI,
and family history of PNE were compared using the chi-square
test. Logistic regression was used for multivariate analysis. The
Mann-Whitney U-test was used to compare SDS and SES scores
between the PNE and non-PNE groups. A P-value <0.05 was
considered to indicate statistical significance. Associations be-
tween PNE and sleep quality (PSQI scores C1-7 and the total
score) were analyzed by Pearson correlation tests.

RESULTS

Prevalence of PNE
A total of 21,082 questionnaires were collected, of which 20,345
(89.3%) (respondents’ age, 17-21 years; 6,583 men and 13,762

Male Female

Total

2
Age(ym) No. PNE No. PNE No. PNE X Prvalue
17 1,293 14 (1.08) 2,591 27 (1.04) 3,884 41 (1.06) 0.01 0.91
18 2,017 32(1.59) 3,772 42(L11) 5,789 74 (1.28) 233 0.13
19 1,765 22(125) 3,285 34(1.04) 5,050 56 (1.11) 047 0.49
20 733 10 (1.36) 1,893 24(127) 2,626 34(1.29) 0.04 0.85
21 775 10 (1.29) 2,221 24(1.08) 2,996 34(1.13) 0.25 0.62
Total 6,583 88 (1.34) 13,762 151 (1.10) 20,345 239 (1.17) 220 0.13

Values are presented as number (%).
PNE, primary nocturnal enuresis.
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women) of which qualified for statistical analysis. The overall
prevalence of PNE was 1.17%, and the prevalence was 1.3% in
men and 1.1% in women. No significant difference was found
between men and women in any age groups (P>0.05) (Table 1).
The prevalence of PNE among different age groups ranged
from 1.04% to 1.59%. MNE and NMNE accounted for 66.1%
(158 of 239) and 33.9% (81 of 239) of all PNE cases, respective-
ly. A total of 28% respondents with PNE (67 of 239) reported
bedwetting daily, 31.6% (76 of 239) reported bedwetting be-
tween 1 and 7 times per week, and 40.4% (96 of 239) reported
bedwetting between 1 and 4 times monthly. Most of the re-
spondents with PNE (80%) had no previous history of treat-
ment.

Table 2. The prevalence and risk factors for PNE in young adults

Hu, et al. « Enuresis in Young Adults INJ

Risk Factors for PNE

Univariate analysis showed no significant difference in the
prevalence of PNE between men and women or between urban
and rural areas (P>0.05). The prevalence of PNE in young
adults with a family history; a history of UTI; current UTT; and
urinary frequency, urgency, and UI was higher than that among
normal young adults (P <0.001) (Table 2).

The results of the multivariate logistic regression analysis are
shown in Table 3. A family history (odds ratio [OR], 5.043; 95%
confidence interval [CI], 2.962-8.586), past history of UTI (OR,
2.462; 95% CI, 1.275-4.754), current UTI (OR, 7.261; 95% CI,
3.996-13.196), urinary frequency (OR, 1.889; 95% CI, 1.344—
2.655), urgency (OR, 1.658; 95% CI, 1.194-2.304), and UI (OR,

Risk factor No. X P-value
Yes No

Sex
Male 6,583 88 (1.3) 6,495 (98.7) 220 0.13
Female 13,762 151 (1.1) 9,022 (98.9)

Place of residence
Urban 7,247 79 (1.0) 7,168 (99.0) 0.694 0.405
Rural 13,098 160 (1.2) 12,938 (98.8)

Family history
Yes 637 81(12.7) 565 (87.3) 742.54 <0.001
No 19,708 158 (0.8) 19,550 (99.2)

Past history of UTT
Yes 1,365 71(5.2) 1,294 (94.8) 202.71 <0.001
No 18,870 168 (0.9) 18,702 (99.1)

Current UTI
Yes 921 70 (7.6) 851 (82.4) 343.09 <0.001
No 19,424 169 (0.9) 19,255 (99.1)

Frequency
Yes 3,171 111 (3.5) 3,060 (96.4) 175.02 <0.001
No 17,174 128 (0.8) 17,046 (99.2)

Urgency
Yes 4,833 116 (2.4) 4,717 (97.6) 81.993 <0.001
No 15,512 123(0.8) 15,389 (99.2)

UI
Yes 2,290 126 (5.5) 2,164 (94.5) 413.08 <0.001
No 17,945 113 (0.6) 17,832 (99.4)

Values are presented as number (%).

PNE, primary nocturnal enuresis; UTL, urinary tract infection; UI, urinary incontinence.
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Table 3. Logistic regression analysis of risk factors of PNE prevalence

Risk factor B SE P-value OR 95% CI
Family history 1.618 0.271 <0.001 5.043 2.962-8.586
Past history of UTI 0.901 0.336 0.007 2.462 1.275-4.754
Current UTI 1.983 0.305 <0.001 7.261 3.996-13.196
Frequency 0.636 0.174 <0.001 1.889 1.344-2.655
Urgency 0.506 0.168 0.003 1.658 1.194-2.304
Ul 1.824 0.168 <0.001 6.198 4.460-8.613

PNE, primary nocturnal enuresis; UTI, urinary tract infection; Ul, urinary incontinence; OR, odds ratio; CI, confidence interval.

Table 4. SES and SDS scores between the PNE and non-PNE groups

PNE
Score Sex z P-value
Yes No

SES Male 27.03+6.04 29.34+5.59 2.79 0.005

Female 27.21+3.02 29.54+4.10 2.12 0.034

Total 27.02+5.36 29.37+4.96 348 <0.001
SDS Male 53.09+13.30 45.42+12.57 -3.79 <0.001

Female 56.43+6.81 47.61+9.34 -3.52 <0.001

Total 53.25x11.74 45.62+11.27 -4.98 <0.001
Values are presented as mean + standard deviation.
PNE, primary nocturnal enuresis; SES, Self-Esteem Scale; SDS, Self-Rating Depression Scale.
Higher scores indicate higher self-esteem and greater depression.
Table 5. The effects of PNE on sleep quality

Male Female Total
PSQI score
r P-value r P-value r P-value

Cl (sleep quality) 0.080** 0.005 0.01 0.005 0.026 0.001
C2 (sleep latency) 0.009 0.742 0.020 0.341 0.017 0.288
C3 (sleep duration) 0.043 0.130 0.011 0.594 0.031 0.057
C4 (sleep efficiency) 0.000 0.993 0.00 0.815 0.003 0.871
C5 (sleep disturbance) 0.271%* 0.019 0.330* 0.013 0.341* 0.000
C6 (sleep medication use) 0.126%* 0.000 0.089** 0.000 0.119%* 0.000
C7 (daytime dysfunction) 0.093** 0.001 0.086 0.003 0.035* 0.034
Total score 0.098** 0.001 0.067 0.009 0.041* 0.011

PNE, primary nocturnal enuresis; PSQ, Pittsburgh Sleep Quality Index.

I’ corresponds to Pearson correlation coefficients.

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

6.198; 95% CI, 4.460-8.613) significantly increased the preva-

lence of PNE.

Effects of PNE on SES, SDS, and PSQI Scores

The SES scores were significantly lower in subjects with PNE
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than in those without PNE (z=3.48, P <0.001). The depression
scale score was higher in the PNE group than in the non-PNE
group (z=-4.98, P<0.001) (Table 4). The effects of PNE on
sleep quality, which were analyzed using Pearson correlation
coefficients, are shown in Table 5. In all university students, the
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Table 6. Difterences in PSQ], SES, and SDS between the MNE and NMNE groups

Total score MNE (n=157) NMNE (n=82) z P-value
SES 29.60+4.21 27.42+3.23 1.699 0.008
SDS 47.24+9.87 52.77+£8.02 1.515 0.038
PSQI 423+2.03 4.45+2.57 1.603 0.012

Values are presented as mean + standard deviation.

PSQ], Pittsburgh Sleep Quality Index; SES, Self-Esteem Scale; SDS, Self-Rating Depression Scale; MNE, monosymptomatic nocturnal enuresis;

NMNE, nonmonosymptomatic nocturnal enuresis.

Higher scores indicate higher self-esteem, greater depression, and poor sleep quality.

total PSQYI, sleep quality, sleep medication use, and daytime
dysfunction scores were significantly correlated with PNE
(P <0.05). However, no significant correlations were found be-
tween sleep latency, sleep duration, and sleep efficiency and
PNE (P>0.05). A significant correlation was identified between
sleep disturbance and PNE in men (r=0.271, P=0.019). Addi-
tionally, a significant correlation was found between sleep dis-
turbance and PNE in women (r=0.330, P=0.013). The SES
scores of the NMNE group were significantly lower than that of
the MNE group (z=1.699, P=0.008). The SDS scores were
higher in the NMNE group than in the MNE group (z=1.515,
P=0.038). For the PSQI, the total scores were significantly
higher in the NMNE group than in the MNE group (z=1.603,
P=0.012) (Table 6).

DISCUSSION

PNE is common in clinical practice and causes a significant so-
cial burden in both Eastern and Western countries. Many peo-
ple who experience PNE continue bedwetting when they grow
up with no clear reason although it has been known that many
factors contribute to this abnormality. With social and econom-
ic development, there is an increasing need to further under-
stand and prevent PNE in adults [20].

The overall prevalence of PNE, as well as its prevalence in dif-
ferent age groups, varies substantially in different countries. In
the published literature, the reported prevalence of PNE in ado-
lescents and adults varies significantly [4-10]. This might be due
to differences in survey selection area, geographical environ-
ment, PNE definition, the survey implementation method (self-
completed questionnaire, mailed questionnaire, telephone fol-
low-up, or personal face-to-face surveys), and characteristics of
the survey population. In addition, the prevalence of MNE and
NMNE is rarely reported. Survey documentation of PNE in
young adults in mainland China is still lacking. Therefore, the
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present study surveyed the prevalence and risk factors of PNE
in the population of university students in mainland China (as
outstanding representatives of young adults), with special atten-
tion paid to its effects on mental health.

More than 48.1% of young adults in mainland China attend
universities. University students clearly account for an impor-
tant part of Chinese youth, and are also well-educated, enabling
them to better understand the questionnaires, thereby increas-
ing the credibility of the survey. More importantly, university
students have higher self-esteem and other self-image attri-
butes. According to our epidemiological studies among chil-
dren and adolescents, an estimated 1.0% to 1.5% of university
students in mainland China have PNE [8]. A survey of 15,000
university students is sufficient for data analysis. To further re-
duce the error and increase the authenticity and reliability of
the data, we investigated 22,500 university students. In addition,
the university students in our survey were from different prov-
inces across the country, which helped to determine the preva-
lence in this age group more accurately. In the present cross-
sectional study, the overall prevalence of PNE in young adults
was 1.17%, which is similar to the prevalence reported in the
same age group in the literature. Moreover, the present study
analyzed both the overall prevalence and that of MNE and
NMNE, as well as the distribution of PNE severity in young
adults.

The prevalence rates of PNE among men and women in this
survey were 1.3% and 1.1%, respectively, with no significant
difference between the sexes. This is similar to research per-
formed in 21- to 25-year-olds in Hong Kong [4]. The preva-
lence of PNE did not decrease with age, which indicates that
bedwetting in young adults becomes stable and implies that
more active interventions should be considered, rather than
continuing to await the development of voiding control. No sig-
nificant difference in the prevalence of PNE was found between
residents of urban and rural areas, which might be explained by
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the fact that the gap between living conditions in urban and ru-
ral areas has significantly decreased with economic develop-
ment in the last 20 years in mainland China.

Most cases of enuresis in children are MNE [21]. Similarly,
the present study found that MNE accounted for 66.1% of cases
in young adults. A survey in Egypt showed that UTIs and pin-
worm infestations occurred at high rates in children with MNE
[22]. A survey in Pakistan reported that the incidence of NE
was higher in patients with UTIs. In this study, the prevalence
of PNE in respondents with UTIs was also significantly higher
than that in respondents without UTTs, consistent with the lit-
erature [23]. In addition, this study showed that the prevalence
of PNE was higher in young adults with frequency/urgency/UI
than in those without these symptoms, indicating that bladder
dysfunction is a risk factor for PNE in adults. In our study,
NMNE had stronger effects on sleep, self-esteem, and depres-
sion than MNE. NMNE may often be accompanied by symp-
toms of frequency and UI, which have more serious impacts on
psychology and sleep.

A variety of studies have shown that arousal disorders affect
PNE. Hunsballe [24] found that the Y wave was significantly
higher during enuresis than during the basal sleep period, indi-
cating that the sleep state increased. Kawawchi et al. [25] report-
ed similar results and suggested that sleep arousal dysfunction is
due to the delayed maturation of certain neuronal nuclei in the
central nervous system in children. In the present study, the total
PSQ], sleep disturbance, sleep medication use, and daytime dys-
function scores were significantly correlated with PNE, indicat-
ing that arousal disorder is still a risk factor for PNE in young
adults.

It is well known that genetic factors are relevant for PNE. In
our previous study in children, 10 years ago, 22.87% of PNE
cases showed a family history of PNE [26]. However, this pro-
portion in the present study increased to 33.89% (81 of 239 cas-
es) of PNE cases, significantly higher than that found 10 years
ago, indicating that heredity is becoming a more prominent risk
factor for PNE in young adults. Children with a family history
of PNE were further found to be less likely to experience relief
with increasing age and to be more likely to continue to experi-
ence PNE through adolescence and adulthood. Therefore, early
interventions in children with a family history are highly rec-
ommended.

Finally, many researchers have reported that PNE often has
serious effects on patients and their families, causing serious
psychological burdens and life difficulties [27,28]. It is known
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that PNE is extremely detrimental to a child’s psychological and
personality formation, as it reduces self-esteem and the daily
communication ability. Patients with PNE are prone to anxiety,
nervousness, depression, and other negative emotions; this
phenomenon becomes increasingly prominent with age [4,7]. It
has been reported that the prevalence of anxiety, depression,
chronic fatigue, and low self-esteem in adults with NE is signifi-
cantly higher than that in the general population [7]. The pres-
ent survey showed similar results. It has been found that pa-
tients self-esteem and depression were significantly related to
PNE. The self-esteem scores were lower and the depression
scale score was higher in PNE cases than in those without PNE.
Since PNE causes psychological disorders, which are also a
source of pain, more attention should be paid to PNE treatment
and psychological interventions. Doctors must have a sufficient
knowledge of psychology to determine whether patients need
to be treated by a professional psychiatrist. When university
students start their college life, they establish their social envi-
ronment, and PNE may lead to a decline in their self-esteem
and strong embarrassment. Therefore, we should focus more
closely on the mental health of university students. In addition,
the opposite direction of causality has been suggested — that is,
it has been proposed that psychological disorders and stressful
experiences could cause PNE [29]. To avoid possible violations
of privacy rules, this study did not collect documentation on
factors potentially related to psychological outcomes, such as
divorce in the family and respondents’ financial situation.
Therefore, risk factors for mental illness and the relationship
between enuresis and psychological disorders should to be fur-
ther investigated in the future.

It has been reported that one-third of PNE patients have been
scolded and punished [30]. Similarly, the present study showed
that 34.5% of patients had been scolded and punished for PNE.
It has been verified that punishment is ineftective in the treat-
ment of PNE and may lead to psychological problems [31]. No-
tably, a result from this study that also warrants attention is that
80% of PNE patients had not previously sought active treat-
ment. The reasons for the low rate of consultation should be
studied further.

Although this study had a large-sample size, it should be kept
in mind that the sample was limited to university students. Due
to possible violations of privacy rules, information on some fac-
tors (e.g., parents’ occupations and income) was not collected.
The relationship between socioeconomic factors and the preva-
lence of PNE should be further studied in the future. In our
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study, we only collected information about whether respon-
dents received treatment. However, we did not compare the ef-
fects of the treatment, which will be investigated in future re-
search.

The overall prevalence of PNE among Chinese university
students was high, and its main risk factors were found to be a
family history, daytime voiding symptoms (frequency/urgency/
UI) and lack of treatment during childhood. A family histo-
ry — indicative of genetic factors — became more closely related
to PNE as age increased. PNE showed a significant impact on
physical and mental health, as well as sleep. Therefore, on one
hand, we should strengthen enuresis awareness and health edu-
cation and focus more on its psychological impact; on the other
hand, the pathogenesis and treatment strategy of enuresis re-
quire further exploration in the future.
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