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Purpose: Nocturia is a bothersome symptom that impacts sleep quality in patients with lower urinary tract symptoms 

(LUTS)/benign prostatic hyperplasia (BPH). This study was performed to evaluate the impact of nocturia on sleep quality.

Materials and Methods: A total of 58 male patients with LUTS/BPH were enrolled. LUTS/BPH patients without nocturia were 

included in the control group. The inclusion criteria were eight or more points on the International Prostate System Score (IPSS) 

including more than one episode of nocturia and a prostate volume larger than 20 ml. IPSS, prostate volume, uroflowmetry, and 

the Pittsburgh Sleep Quality Index (PSQI) from each patient were recorded.

Results: Patients with nocturia showed a higher mean global PSQI (8.5±0.4) than patients without nocturia (4.82±0.4) 

(p＜0.01). Patients with nocturia showed a higher percentage of severe sleep disorders (74.1%) than patients without nocturia 

(35.3%) (p＜0.01). The regression coefficient between the number of episodes of nocturia and mean global PSQI was 0.42 

(p＜0.01).

Conclusions: Patients with nocturia showed poor sleep quality, and this was related to the number of episodes of nocturia. This 

suggests that nocturia has a strong impact on sleep quality in patients with LUTS/BPH. 
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INTRODUCTION

    Nocturia is one of the common lower urinary tract 
symptoms (LUTS), the third most bothersome symptom in 
all subject and the most bothersome symptom in men with 
benign prostatic hyperplasia (BPH).1-4 This symptom is of-

ten associated with bladder outlet obstruction and with 
impairing health related quality of life (QoL).4,5 Nocturia is 
defined as waking at night one or more times to void.6 
Evaluating the impact of nocturia on sleep quality in pa-
tients with LUTS is needed. 
    Although the International Prostate Symptom Score 
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Table 1. Profiles in patients without and with nocturia

Variable Patients without nocturia Patients with nocturia p-value

Number of patients 
Age
Prostate volume (ml)
PSA (ng/ml)
Uroflowmetry 
  Qmax (ml/s)
  PVR (ml)
IPSS
  Number of nocturia
  Total
  QoL index

17
61.2±2.3
30.3±1.5
1.19±0.2

12.0±1.0
10.9±5.8

12.9±6.0
2.8±1.2

58
63.7±0.9
32.7±2.1
1.5±0.4

11.2±0.8
19.2±0.8

2.8±0.2
15.0±0.7
3.4±0.1

0.31
0.50 
0.62

0.80
0.62

0.01
0.02 

Values are presented as mean±standard error. 
PSA: prostate specific antigen, Qmax: maximum flow rate, PVR: post-void residual, IPSS: International Prostate Symptom 
Score, QoL: quality of life. 

(IPSS) is commonly used, it does not show how strongly 
nocturia decreases sleep quality.7 The Pittsburgh Sleep 
Quality Index (PSQI) is a questionnaire related to the sleep 
quality used worldwide.8,9 This study was performed to 
evaluate that how strongly nocturia impacts sleep quality 
evaluated by PQSI in patients with LUTS/BPH. 

MATERIALS AND METHODS

    Men with LUTS/BPH who visited a hospital’s Depart-
ment of Urologybetween January and December 2010 
were selected for the study. Approval for this study was ob-
tained from the Institutional Review Board at the hospital 
and informed consent was obtained from each patient. 
Patients were included in the study if they met the criteria 
of the 5th International Consensus Committee on BPH 
(Paris, 2000), voided more than 150 ml during uro-
flowmetry, and were measured postvoid residual urine 
(PVR) volume and prostate size. Patients who reported 
more than one episode of nocturia per night using ques-
tion 7 of the IPSS, had a maximum urinary flow rate 
(Qmax) under 15 ml/sec, a total IPSS over 7, a digital rectal 
examination negative for suspected malignancy, and a 
prostate volume larger than 20 ml were assessed as being 
in the LUTS/BPH group. LUTS/BPH patients without noc-
turia were included in the control group. The exclusion 
criteria included the use of diuretics for treating con-
gestive heart failure, the use of sedatives or tranquilizers 

for treating sleep disturbances, or having neurogenic blad-
der dysfunction. Patients were also excluded from the 
analysis if they had a documented history or clinical symp-
toms of prostatitis, prostate cancer, a history of prostate 
surgery or radiotherapy, or acute urinary retention. The 
quality of sleep was measured using the PSQI. The overall 
score can range from 0 (absence of sleep-related prob-
lems) to 21 (severe sleep-related problems). A total score 
of ＞5 is considered an indicator of severe sleep 
disorders.8 Prostate volume was measured by transrectal 
ultrasonography. Data are expressed as mean± standard 
error and compared statistically using the Student’s t-test, 
chi-squared test, and Pearson correlation test. A level of p
＜0.05 was considered statistically significant.

RESULTS
1. Profiles

    Seven patients without nocturia (41.2%) had associated 
diseases, including 1 (5.9%) with hypertension, 4 (23.5%) 
with diabetes, 1 (5.9%) with herniated intervertebral disk, 
and 1 (5.9%) with hypothyroidism. Thirty two patients 
with nocturia (55.2%) had associated diseases, including 
14 (24.1%) with hypertension, 11 (19.0%) with diabetes, 
and 7 (12.1%) with hyperlipidemia. A total of 75 male pa-
tients (17 without and 58 patients with nocturia) with 
LUTS/BPH were enrolled. 58 patients with nocturia had 
one or more episodes of nocturia: one (11 patients), two 
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Fig. 2. Severe sleep disorders of the patients without and with 
nocturia. Nocturia has an impact on patient's sleep (p＜0.01, 
chi-square test). A total Pittsburgh Sleep Quality Index over 5 is
considered an indicator of severe sleep disorders.

Table 2. The PQSI in LUTS/BPH patients without or with nocturia

Components Patients
without nocturia

Patients
with nocturia p-value

Number of patients
Subjective sleep quality
Sleep latency
Sleep duration
Habitual sleep efficiency
Sleep disturbances
Use of sleep medication
Daytime dysfunction
Global PSQI score
Ratio of severe sleep disorders

17
0.76±0.5
1.23±0.83
1.53±0.94

0±0
1.06±0.24
0.58±0.24
0.41±0.71
4.82±0.4

6/17 (35.3)

58
61.61±0.83
1.21±0.96
1.68±1.10
0.70±1.01
1.43±0.55
0.39±0.91
0.80±0.92
8.5±0.4

43/58 (74.1)

＜0.001
0.950
0.596
0.011
0.008
0.150
0.089

＜0.01
＜0.01

Values are presented as mean±standard error or number (%). 
PSQI: Pittsburgh Sleep Quality Index, LUTS: lower urinary tract symptoms, BPH: benign prostatic hyperplasia. 

Fig. 1. Mean global PSQI of the patients without and with 
nocturia. Nocturia has an impact on patient's sleep (p＜0.01, 
ANOVA test). PSQI: Pittsburgh Sleep Quality Index.

(15 patients), three (15 patients), four (11 patients), and 
five (6 patients) episodes. Baseline mean age, prostate vol-
ume, and prostate specific antigren (PSA) levels did not 
differ between patients with or without nocturia (Table 1).

2. Uroflowmetry 

    The baseline mean Qmax of the patients without and 
with nocturia were 12.0±1.0 and 11.2±0.8, respectively. 
The baseline mean PVR volume of the patients without 
and with nocturia were 10.9±5.8 and 19.2±0.8, 
respectively. There was no significant difference in Qmax 
or PVR volume between patients without or with nocturia 
(p＞0.05, Table 1).

3. IPSS 

    The mean number of episodes of nocturia using ques-
tion 7 of the IPSS was 2.8±0.2. The mean total IPSS of the 
patients without and with nocturia was 12.94±6.04 and 
15.0±0.7, respectively. The mean QoL index of the pa-
tients without and with nocturia was 2.82±1.2 and 
3.4±0.1, respectively. The mean total IPSS and QoL index 
of patients with nocturia were higher than those of patients 
without nocturia (p＜0.05, Table 1).

4. Sleep quality 

    The patients with nocturia showed a higher mean glob-
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Fig. 3. Regression coefficiency of number of nocturia and global
PSQI score. R=0.42 (p＜0.01, Pearson correlation test). PSQI: 
Pittsburgh Sleep Quality Index, R: regression coefficient.

al PSQI (8.5±0.4) than the patients without nocturia 
(4.82±0.4). (p＜0.01, Fig. 1). The patients with nocturia 
showed a higher percentage of severe sleep disorders 
(74.1%) than the patients without nocturia (35.3%, Fig. 2) 
(p＜0.01). The patients with nocturia showed a lower sub-
jective sleep quality, habitual sleep efficiency, sleep dis-
turbances, and daytime dysfunction than patients without 
nocturia (Table 2). The regression coefficient between 
number of nocturia and mean global PSQI was 0.42 
(p＜0.01, Fig. 3).

DISCUSSION

    The incidence of nocturia has been reported at a fre-
quency of 16% in men aged 40∼49 years, to 60% in men 
aged 70∼79 years.10,11 In many cases nocturia may be 
caused by BPH.12

    Poor sleep quality due to nocturia increased daytime fa-
tigue and lowered levels of general well-being.10 

Moreover, nocturia can be a risk factor for falling.13,14 The 
decrease in a patient’s QoL due to nocturia represents a so-
cial and economic problem,15 and a higher prevalence of 
cardiovascular diseases was reported in men with 
nocturia.16 
    In this study, there was no significant difference in age, 
prostate volume, PSA, QMax, or PVR between patients 
without or with nocturia. The mean total IPSS scores and 
QoL index of patients with nocturia were higher than 

those of patients without nocturia. 
    The IPSS and  QoL index are questionnaires used world-
wide in relation to LUTS/BPH. Nocturia also has a severe 
impact on a patient’s sleep quality because it causes a con-
dition of worry about the need to wake to urinate. 
However, the IPSS and QoL index do not show how 
strongly nocturia decreases sleep quality.7 The PSQI is a 
simple, self administered questionnaire that contains 19 
items assessing a wide variety of factors related to sleep 
quality.8,9 Global PSQI scores over 5 are considered to be 
an indicator of severe sleep disorders.8 In this study, pa-
tients with nocturia showed a higher mean global PSQI 
than patients without nocturia. Patients with nocturia also 
showed a higher percentage of severe sleep disorders, 
subjective sleep quality, habitual sleep efficiency, sleep 
disturbances, and daytime dysfunction than patients with-
out nocturia. The regression coefficient between the num-
ber of episodes of nocturia and the mean global PSQI was 
significant. Therefore, nocturia has strong impact on sleep 
quality in patients with LUTS/BPH. 

CONCLUSIONS

    Patients with nocturia showed poor sleep quality and 
this was related to the number of episodes of nocturia. This 
suggests that nocturia has a strong impact on sleep quality 
in patients with LUTS/BPH.
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Appendix

PITTSBURGH SLEEP QUALITY INDEX

INSTRUCTIONS:
    The following questions relate to your usual sleep habits during the past month only. Your answers should indicate the 
most accurate reply for the majority of days and nights in the past month.

Please answer all questions.
1. During the past month, what time have you usually gone to bed at night?

BED TIME                     
2. During the past month, how long (in minutes) has it usually taken you to fall asleep each night?

NUMBER OF MINUTES                     
3. During the past month, what time have you usually gotten up in the morning?

GETTING UP TIME                     
4. During the past month, how many hours of actual sleep did you get at night? (This may be different than the number 

of hours you spent in bed.)
HOURS OF SLEEP PER NIGHT                     

For each of the remaining questions, check the one best response. Please answer all questions.

5. During the past month, how often have you had trouble sleeping because you...
a) Cannot get to sleep within 30 minutes
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
b) Wake up in the middle of the night or early morning
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
c) Have to get up to use the bathroom
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
d) Cannot breathe comfortably
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
e) Cough or snore loudly
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
f) Feel too cold
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
g) Feel too hot
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
h) Had bad dreams
Not during the Less than Once or twice Three or more
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past month           once a week           a week           times a week          
i) Have pain
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
j) Other reason(s), please describe                                                                               
                                                                                                                                  
How often during the past month have you had trouble sleeping because of this?
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
6. During the past month, how would you rate your sleep quality overall?
Very good                     
Fairly good                     
Fairly bad                     
Very bad                     
7. During the past month, how often have you taken medicine to help you sleep (prescribed or "over the counter")?
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week           
8. During the past month, how often have you had trouble staying awake while driving, eating meals, or engaging in social 
activity?
Not during the Less than Once or twice Three or more
past month            once a week            a week            times a week           
9. During the past month, how much of a problem has it been for you to keep up enough enthusiasm to get things done?
No problem at all                      
Only a very slight problem                      
Somewhat of a problem                      
A very big problem                      
10. Do you have a bed partner or room mate?
No bed partner or room mate                      
Partner/room mate in other room                      
Partner in same room, but not same bed                      
Partner in same bed                      
If you have a room mate or bed partner, ask him/her how often in the past month you have had...
a) Loud snoring
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
b) Long pauses between breaths while asleep
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
c) Legs twitching or jerking while you sleep
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
d) Episodes of disorientation or confusion during sleep
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          
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e) Other restlessness while you sleep; please describe                                                  
                                                                                                                                  
Not during the Less than Once or twice Three or more
past month           once a week           a week           times a week          


