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Introduction

The nocturia was defined in 2002 to be ‘the
complaint that the individual has to wake at night
one or more times to void’(1). Considering that a
healthy person may also urinate 0-1 time each
night, WHO and researchers usually take the fre-
quency of urination of ≥2 each night as a criterion
for nocturia(2, 3). According to this definition, the
nocturia patients have to get up to urinate due to a
strong micturition desire, resulting in the interrup-
tion of their sleep. However, the increase in urina-
tion frequency at night due to other reasons (such as
insomnia, anxiety and enuresis etc.) is not defined
as nocturia.  

With this definition of nocturia, many studies
have been carried out to investigate the incidence
and risk factors of nocturia. A survey by question-

naire conducted in 5,024 community residents with
an average age of 45.8 years in the United States
showed that 31% of people suffered from nocturia,
of whom the subjects suffering from urination of ≥2
each night account for 14.2%(4). Liew and other
investigators(5) investigated 2,273 residents aged 20-
95 years in Singapore, and results showed 55.5% of
subjects suffered from nocturia. Since the night uri-
nation is often associated with lower urinary tract
symptoms and benign prostatic hyperplasia
(LUTS/BPH), most people consider that the noc-
turia is more frequently found in males. A survey
conducted in Finland showed that the proportion of
males suffering from nocturia was slightly higher
than that of females (43% vs. 37%), and the propor-
tion of people with the urination of ≥2 was 13% in
males and 12% in females(6) without significant dif-
ference.
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Purpose: To investigate prevalence and risk factors of nocturia and quality of life of nocturia subjects from Shanghai. 
Methods: Investigations by questionnaire were conducted in 3,646 people over 50 years old. The risk factors including the age,

hypertension, diabetes and benign prostatic hyperplasia (BPH) etc. were also evaluated.
Results: 1,332 urinated more than twice each night (36.5%), and average age was 72.06. The increased frequency of night uri-

nation makes the hours of uninterrupted sleep (HUS) reduce significantly (P<0.001). Overactive bladder (OAB) was a risk factor of
nocturia (P<0.001); OAB symptom scores were significantly different between nocturia subjects (urination twice, thrice and quartic)
and others (P12≤0.001, P13 =0.002, P14<0.001). The frequent night urination deteriorated the quality of life and sleeping.
Hypertension, diabetes, snoring and BPH are risk factors of nocturia.

Conclusion: The increased night urination impacts the HUS, quality of life and sleep quality. The age, hypertension, diabetes,
BPH, snoring and OAB are the risk factors of nocturia.
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However, a study by Liew et al showed that
the proportion of females suffering from nocturia
was higher than males (58% vs. 53%). Burgio et
al(7) conducted a survey in 1,000 males and 1,000
females aged 65-106 years in the United States, and
concluded that the incidence of nocturia in males
was higher than in females (63.2% vs. 53.8%), and
the blacks were more likely to develop nocturia
than the whites (66.3 % vs. 50.9%, P<0.05). The
incidence of nocturia is also very high in Asia. It
was reported that the incidence of nocturia was
73.5% in Taiwanese (females over 60 years old)(8),
and 72.7% in South Korea (over 40 years old)(9). It
still lacks of epidemiological studies on the night
urination in China. This study was conducted to
survey the prevalence and risk factors of nocturia
and the quality of life of these patients in Shanghai.
Our findings may provide a basis for further clini-
cal studies. 

Materials and methods

Subjects 
Stratified cluster sampling was employed in

the present study to randomly recruit subjected
from the Putuo District, Jiading District and Xuhui
District in Shanghai. Two communities were ran-
domly selected from each district, and a survey by
questionnaire was conducted in people over 50
years old from November 2009 to April 2010. A
total of 4317 subjected were recruited into present
study. 

Exclusion criteria 
The night urination of ≥2 was a criterion for

nocturia. According to the definition of nocturia,
the increase in the frequency of night urination
caused by insomnia, enuresis and neurasthenia etc.
was excluded; the patients whose urination cannot
be measured or the frequency cannot be counted
due to catheter indwelling, dialysis and after total
cystectomy were excluded. Finally, 671 subjects
were excluded, and 3646 were included into present
study. 

Study methods
The questionnaires included the nocturia qual-

ity-of-life (N-QOL), Pittsburgh sleep quality index
(PSQI), overactive bladder symptom score
(OABSS) and the self-designed questionnaire. The
following items were included: general conditions,
frequency of night urination, self-assessment of

sleep quality, diabetes, hypertension, BPH, overac-
tive bladder (OAB), drinking and smoking. Patients
urinating twice or more each night were asked to
keep a diary of urination within 72 h. 

The N-QOL is divided into three domains:
energy & sleep, perplex & attention, and overall
appraisal. The highest total score is 52 points, and
the higher the score, the better the life quality is.
The sum of first 2 domains was obtained (max: 48
points), and the overall appraisal was listed sepa-
rately in a table for further analysis. The N-QOL
was the first questionnaire used to evaluate the
impact of night urination on the quality of life of
adults(10). The quality of life related to the night uri-
nation is reflected through the night urination eval-
uated by the patients themselves. This scale has
good correlation with the energy and vitality
domain in SF-36 form and the sleep quality domain
in PSQI. 

The PSQI index is used to evaluate the sleep
quality of subjects within past 1 month, and con-
tains 19 self-evaluation items and 5 items evaluated
by others of which, the 19th self-evaluation item
and 5 items evaluated by others are not employed
for scoring. The remaining 18 items are composed
of 7 components, each component is scored as level
0-3, and the scores of each component are added as
a total score of PSQI. The total score ranges from 0
to 2l, and the higher the score, the poorer the sleep
quality is. 

Statistical analysis 
Statistical analysis was performed with SPSS

version 13.0, and data were expressed as mean ±
standard deviation (±SD). The qualitative data were
compared with Chi-square test, exact probability,
and logistic multiple linear regression analysis was
employed to evaluate the risk factors, including the
age, hypertension, diabetes, BPH and stress urinary
incontinence, etc.

Results

A total of 3646 subjected were recruited
including 1663 males and 1983 females. Of them,
1332 people urinated twice or more each night
(36.5%), with an average age of 72.06±10.27 years.
Among these subjects, 631 were males, accounting
for 47.4% and 701 were females accounting for
52.6% (Table 1 and 2).

Results showed that the prevalence of nocturia
was no associated with gender.
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The frequency and prevalence of nocturia
increased over age. 

N-QOL is divided into 2 domains. There are
12 questions in the 1st domain with the total score of
48 points, reflecting the quality of life, and there is
1 question in the 2nd domain, which reflects the
quality of life evaluated by the subjects their own.
Results showed that 65.1% of people urinating
twice or more each night considered that their qual-
ity of life was good, while 11.2% considered that
their quality of life was poor; only 36.8% of people
with night urination of ≥4 considered that their
quality of life was poor. According to frequency of
night urination, subjects were grouped and N-QOL
score and PSQI score were determined and com-
pared with analysis of variance. Results showed
that the increase in night urination significantly
deteriorated the quality of life and sleep quality
(P<0.05) (Table 3). 

The uninterrupted sleep (HUS) was compared
among subjects with different frequencies of night
urination. Results indicated that the increase in
night urination remarkably reduced the HUS
(P<0.05) (Table 4). 

The highest score of OABSS is 15 points.
OABSS was first applied in Japan and used to eval-
uate the OAB symptom of subjects with 2 or more
times of night urination. One-way analysis of vari-
ance showed that OAB was a risk factor for noc-
turia (P<0.001), and significant correlation between
OAB symptom scores and the frequency of night
urination (P1-2≤0.001, P1-3=0.002, P1-4<0.001).
There was no significant difference in the OAB
symptom scores among subjects with night urina-
tion of ≥2 (P>0.05), suggesting that the severity of
nocturia has no correlation with OAB (Table 5). 
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Age Male (%) Female (%) Totally (%) χ2 P

50-59 74/516 (14.3) 120/718 (16.7) 194/1234 (15.7) 1.28 0.26

60-69 147/480 (30.6) 171/534 (32.0) 318/1014 (31.4) 0.23 0.63

70-79 237/423 (56.0) 216/426 (49.3) 453/849 (53.4) 2.41 0.12

>80- 173/244 (70.9) 194/305 (63.6) 367/549 (66.8) 6.67 3.25

>50- 631/1663 (37.9) 701/1983 (35.4) 1332/3646 (36.5) 2.62 3.25

Table 1: Proportion of nocturia people in different age
groups.

Frequency
Age 

50 60 >70 >80

0-1 84.10% 68.40% 46.40% 34.70%

2 11.10% 19.90% 27.70% 29.70%

3 3.20% 8.10% 14.10% 19.00%

≥4 1.60% 3.60% 11.80% 16.60%

Table 2: Frequency of night urination of people in diffe-
rent age groups.

Frequency N-QOL PSQI Self-assessment

2 34.69±6.06 2.09±2.59 2.12±1.10

3 29.63±7.63 10.11±4.95 2.04±0.78

≥4 24.26±8.68 14.71±4.01 2.20±0.93

P <0.001 <0.001 0.311

Table 3: Frequency of night urination, N-QOL score,
PSQI score and self-assessment.
Note: the self-assessment score ranges from 0 point to 4 points
with 4 points referring the worst quality of life, and 0 referring
to a good quality of life.

Group Frequency HUS P

1 2 3.75±1.10 h P12=0.01

2 3 2.92±0.81 h P23<0.001

3 ≥4 1.66±0.58 h P13<0.001

Table 4: Frequency of night urination and HUS.

Group Frequency OAB score

1 0-1 4.27±1.71

2 2 9.50±3.64

3 3 7.43±3.82

4 ≥4 8.24±4.02

Table 5: Night urination and OAB.

Male Female

Age 2.482 (2.201-2.799) <0.01 2.028 (1.841-2.233) <0.01

DM 3.633 (2.675-4.935) <0.01 2.008 (1.516-2.660) <0.01

Hypertension 3.308 (2.460-4.449) 0.01 3.686 (2.816-4.823) 0.01

Cardiac
insufficiency 1.071 (0.795-1.442) <0.653 1.216(0.948-1.559) 0.124

BPH 3.365 (2.579-4.390) <0.01 - -

Snoring 1.754 (1.300-2.364) <0.01 1.721 (1.326-2.237) <0.01

Smoke 1.076 (0.775-1.493) <0.01 0.894 (0.414-1.932) 0.776

SUI - - 1.129 (0.913-1.397) 0.263

Table 6: Factors with nocturia.



The risk factors for night nocturia were evalu-
ated in males and females independently with
Logistic analysis. Results shows that hypertension,
diabetes, snoring and benign prostatic hyperplasia
were the risk factors for nocturia. Regarding the
females, the stress urinary incontinence had no cor-
relation with nocturia (P>0.05) (Table 6).

Discussion

Night urination is a major factor influencing
the sleep quality of the elderly. In middle-aged and
aged people, the reduced quality of life due to night
urination is mainly characterized by the reduction
in effective sleep time(11). The decline in sleep quali-
ty easily leads to attention-deficit disorder, fatigue,
drowsiness, memory loss, and low work efficiency
during daytime, and compromised immunity
increasing the susceptibility to diseases. The total
score of PSQI is 21 points, less than 5 points means
good sleep quality, 5-10 points means intermediate
quality, 11-16 points means poor quality, and 17-21
points means extremely poor quality. Our study
showed that 17.1% of people had extreme poor
sleep quality, of whom 95.2% had 2 or more times
of night urination. The PSQI score was also found
to correlate with the N-QOL score. 

A total of 3646 subjects were recruited into the
present study, including 1663 males and 1983
females. Of them, 1332 had 2 or more times of
night urination, with an average age of 72.06±10.27
years. Among these subjects, 631 were males,
accounting 47.4%, and 701 were females, account-
ing 52.6%. Similar findings were also noted in the
study of Tikkinen et al in which the nocturia was
not related to the gender(5). 

Schatzl et al found that more than 60% of peo-
ple with night urination suffered from sleep inter-
ruption impacting their quality of life(12). Nakagawa
et al(13) followed 784 patients for 5 years and found
patients with nocturia had high risks for falling,
fracture and death. Night urination has become one
of the high risk factors of hip joint fracture in the
elderly. Another earlier survey conducted in
Sweden revealed the mortality of the elderly with 3
and more times of night urination was 2 times high-
er than that of others(14). Our findings showed that,
of people with 2 or more times of night urination,
64.3% considered that their life quality was good,
35.7% thought that night urination influenced their
quality of life, of whom 75.8% considered that their
quality of life was poor, and 24.2% thought that

their quality of life was extremely poor. The impact
of night urination on the quality of life of patients
becomes greater along with the increase in night
urination, which was consistent with previous find-
ings(5, 6, 15).

However, only 36.8% of people with 4 and
more times of night urination considered that their
quality of life was poor. Probably, they have adapt-
ed to this condition due to a long history of noc-
turia, which may delay the diagnosis and treatment
of primary diseases causing night urination, result-
ing in the disease development and serious conse-
quences. Our group conducted a follow-up in 6 of
subjects undergoing hemodialysis, all of whom suf-
fered from both renal failure due to delayed treat-
ment of primary diseases. 

About 52.5% of male subjects with nocturia
have benign prostatic hyperplasia of different
degrees, but the degree of hyperplasia and severity
of nocturia were not compared due to lack of spe-
cific imaging findings. Logistic analysis showed
that BPH was a risk factor for nocturia (P<0.001),
and other risk factors included hypertension, dia-
betes, snoring etc. It was reported in Japan that the
symptoms of nocturia were not significantly
improved when the symptoms of lower urinary tract
obstruction were alleviated(16). The latest study con-
ducted by Tikkinen and colleagues(17) found that the
impact of BPH on nocturia might be overestimated,
only 1/3 of patients with nocturia suffered from
BPH, while more than 70% of patients with
prostate cancer urinated twice or more each night,
and the proportion of prostate cancer in patients
with nocturia was 7%. A survey on night urination
of 1,200 women aged ≥70 years conducted in
Taiwan showed that diabetes, hypertension and uri-
nary incontinence were risk factors for nocturia(8).
However, our results revealed that there was no cor-
relation between female stress urinary incontinence
(SUI) and nocturia (P=0.478). This might be attrib-
uted to that some women refused to answer or did
not answer correctly when they were inquired on
the urinary incontinence due to concern of privacy,
which may increase the false negative rate, biasing
the results.

Moriyama and colleagues(18) investigated 73
patients with obstructive sleep apnea syndrome
(OSAS), including 30 patients suffering from noc-
turia, and results showed that OSAS was a risk fac-
tor for nocturia. Meanwhile, the severity of OSAS
was positively correlated with the severity of noc-
turia and the continuous positive airway pressure
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therapy can remarkably improve the nocturia(19).
The diagnosis of OSAS is quite complicated, the
interviewees are hard to describe by themselves, it
is difficult to confirm the diagnosis of OSAS with a
simple questionnaire and thus OSAS was not
included as a risk factor for analysis in the present
study.

The symptoms of nocturia gradually become
severer over age(5, 20, 21). We divided the subjects into
4 age groups. Results showed that, with the
increase in age, the proportion of subjects with 2
times of night urination decreased, while that of
subjects with 4 times of night urination increased
significantly (Table 3). The possible reasons for this
phenomenon are:

• the normal function of bladder changes or is
damaged over age, such as: the effective capacity of
bladder decreases at night, the bladder adaptability
declines, and the bladder detrusor is instable(22, 23);

• the change in age-related circadian rhythm
which may influence the urine production has
always been considered a major cause of night uri-
nation(24);

• For males, the development of benign prosta-
tic hyperplasia over age is also a very important
factor;

• other diseases such as hypertension, diabetes,
heart failure and obstructive sleep apnea syndrome
may also be the factors exacerbating the nocturia;

• Smoking and alcoholism are the risk factors
in nocturia(21); the smoking and alcoholism become
more heavy and may cause exacerbation in noc-
turia. However, more studies are needed to further
elucidate the correlation between smoking / alco-
holism and nocturia. 

The night urination is a clinical symptom
caused by a variety of factors. Night urination can
be categorized into four types according to the
causes and 72-h urination diary: nocturnal polyuria,
decreased effective capacity of bladder at night,
mixed polyuria and polyuria(25).

In the present study, measuring cup and urina-
tion diary form were used in all the subjects with 2
or more times of night urination. A total of 632 sub-
jects were surveyed, and 417 urination diary forms
were available, including 244 effective question-
naires. Results showed 54.5% were diagnosed with
the nocturnal polyuria, 23.0% with decreased effec-
tive capacity of the bladder at night, the mixed type
was found in 21.3%, and only 1.6% was diagnosed
as having polyuria. 

The night urination impacts the HUS of sub-

jects. The average uninterrupted sleep time of sub-
jects decreases significantly with the increase in the
night urination. The goal of treatment for nocturia
is to increase the uninterrupted sleep time of sub-
jects as much as possible, to improve their quality
of life(26). 

Conclusions

Nocturia significantly impacts the quality of
sleep in middle-aged and aged people, and thereby
influences the quality of life. Thus, increasing
attention has been paid to nocturia. Our study on
nocturia in Shanghai showed that a large proportion
of subjects fail to understand correctly the harm of
nocturia, which usually delays the diagnosis and
treatment of nocturia resulting in serious adverse
consequences. In addition, age, diabetes, hyperten-
sion, snoring, benign prostatic hyperplasia and
OAB are found to be risk factors for nocturia. The
nocturia can be categorized according to the 24-h
urination diary, and symptomatic treatment is pre-
ferred for the treatment of nocturia better, which
may improve the quality of life. However, this is
required to be studied in future studies. 
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