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Background: Nocturia has been reported to be associated with sleep disturbance.

However, whether nocturia or sleep disturbance has a more negative influence on

the quality of life (QOL) of individuals remains unclear.

Objective: To compare the impact of nocturia and sleep disturbance on QOL.

Design, setting, and participants: This was a cross-sectional study including 3992

adults who participated in the Iwaki Health Promotion Project between 2011 and

2015 in Hirosaki, Japan.

Outcome measurements and statistical analysis: Sleep disturbance and nocturia

>

were assessed in all participants using the Pittsburgh Sleep Quality Index (PSQlI),

international prostate symptom score for men, and overactive bladder symptom

score for women. Sleep disturbance was defined as a PSQI score of 6. QOL was

measured using the Short Form-36 questionnaire. Impacts of nocturia and sleep

disturbance on QOL reduction (>30%) were investigated using logistic regression

analyses.

Results and limitation: Of the 3992 participants, sleep disturbance was observed

in 632(16%). The frequency of nocturia was significantly associated with PSQI

scores. Of QOL domains, both sleep disturbance and nocturia were significantly

associated with decreases in the physical component summary score (physical QOL).



However, nocturia was not associated with general health (general QOL) and mental

component summary (mental QOL) scores. Multivariate logistic regression analysis

showed that nocturia was not associated with a >30% reduction in general and

mental QOL, whereas sleep disturbance was significantly associated with general,

physical, and mental QOL reduction. As this was a cross-sectionalstudy, thecausality

of nocturia and sleep disturbance could not be assessed.

Conclusions: Nocturia and sleep disturbance affect QOL domains differently. Sleep

disturbance has a higher impact on general and mental QOL reduction than nocturia.

Patient summary: We compared the impact of nocturia and sleep disturbance on

quality of life (QOL). Nocturia was not associated with general and mental QOL

reduction, whereas sleep disturbance was associated with general, physical, and

mental QOL reduction.



1. Introduction:

Nocturia (nighttime voiding) is an age-dependent and bothersome urological

symptom associated with poor morbidity and quality of life (QOL) [1-3].

Nocturia is increased to approximately 40% in men and women aged 260 yr [2].

As nocturia is the leading cause of sleep fragmentation, it can also significantly

influence sleep disruption and QOL. Several studies have suggested that sleep

disturbances affect mental and physical QOL, and depressive status[4—6]. Although

there is a close relationship between nocturia, sleep disturbance, and decreased

QOL, not many studies have evaluated the influence of nocturia and sleep

disturbance on comprehensive QOL [3,7—-10].

In addition, it remains unclear whether nocturia or sleep disturbance has a worse

influence on QOL [7]. In this study, we investigated the impact of nocturia and sleep

disturbance on QOL in a community-dwelling population using the Short Form-36

(SF-36) questionnaire, Pittsburgh Sleep Quality Index (PSQlI), international prostate

symptom score (IPSS) in men, and overactive bladder symptom score (OABSS) in

women.



2. Patients and methods

2.1. Design and ethics statement

This study was conducted in accordance with the ethical standards of the Declaration

of Helsinki. The cross-sectional data collection from the Iwaki Health Promotion

Project was approved by the Ethics Committee of Hirosaki University School of

Medicine (authorization number, 2014-015). All participants provided written

informed consent before participating in the study.

2.2. Data collection and comparison

The 3992 community-dwelling adults were selected from the lwaki Health Promotion

Project, which was a comprehensive study for the clarification of the etiology of

lifestyle-related diseases such as hypertension, cardiovascular diseases (CVDs),

atherosclerosis, chronic renal failure, type 2 diabetes mellitus (DM), obesity,

metabolic syndrome, dementia, and Alzheimer’s disease. It was planned to prevent

lifestyle-related diseases and promote health to extend the life span of residents of

the Hirosaki city (lwaki district), in the northern part of Japan, in collaboration with

the Hirosaki University, Hirosaki City, and Aomori Prefecture general screening

center. This project conducted a comprehensive screening of the general health

status, including biological and physical examinations [11-15].



The primary endpoint of the present study is to investigate the impact of nocturia and

sleep disturbance on QOL by comparing the association between nocturia and QOL

reduction, and between PSQI and QOL reduction. The secondary endpoints included

the prevalence of nocturia, sleep disturbance, and the association between nocturia

and PSQI and between IPSS/OABSS and QOL reduction.

2.3. Lower urinary tract symptoms and sleep quality evaluation

All adults were assessed for lower urinary tract symptoms using IPSS for men and

OABSS for women. OABSS (developed by Homma et al [16]) was used to evaluate

overactive bladder. OABSS questionnaire can be used to grade day- and nighttime

frequency, urgency, and urgency incontinence (Supplementary Table 1). A frequency

of nocturia was obtained from IPSS #7 and OABSS #2 questions. The prevalence of

lower urinary symptoms was assessed by the severity points for the IPSS (none, 0;

mild, 1-7; moderate or severe, 8-35), and the OABSS points (none, 0; mild, 1-5;

moderate or severe, 6-15). Sleep quality was assessed using the global and

component scores of the Japanese version of PSQI [17]. The PSQI is the most

common measure of sleep quality. PSQI contains 19 self-rated questions that assess

sleep quality and disturbances in the past 1 mo. The 19 items are combined to form

seven “component” scores, each of which has a range of 0-3 points. In all cases, a



score of “0” indicates no difficulty, while a score of “3” indicates severe difficulty. The

seven component scores are summed to produce a global score (range 0-21).

Higher scores indicate worse sleep quality. Sleep disturbance was defined as a PSQI

score of = 6.

2.4. QOL measurement

QOL was measured using the SF-36 questionnaire, which includes general health,

physical, and mental component summary scores (general, physical, and mental

QOL, respectively). These scores are standardized to have a mean (standard

deviation [SD]) of 50 (10) in the general Japanese population (higher scores indicate

better QOL) and to approximate a normal distribution. Based on the first quartile of

QOL in SF-36 score, we defined the SF-36 reduction of >30% as a clinically

significant value in the present study.

2.5. Evaluation of variables

Variables analyzed were age, gender, body mass index (BMI), smoking,

hypertension, DM, CVD, and the presence of metabolic syndrome. Metabolic

syndrome was assessed using the Japanese criteria [18], which included a high waist

circumference (= 85 and = 90 cm in men and women, respectively) and any two of

the following: (1) high blood pressure, (2) impaired glucose, or (3) dyslipidemia.



2.6. Statistical analysis

Statistical analyses of the clinical data were performed using SPSS version 24.0

(SPSS, Inc., Chicago, IL, USA), GraphPad Prism 5.03 (GraphPad Software, San

Diego, CA, USA), and R 3.3.2 (The R Foundation for Statistical Computing, Vienna,

Austria). Categorical variables were compared using the Fisher’s exact or chi-square

test. Quantitative variables were expressed as mean SD or median with interquartile

range (IQR). Differences between groups were statistically compared using the

Student test for a normal distribution and the Mann-Whitney U test for a non-normal

distribution. The correlation between two indices was analyzed using Spearman’s

correlation coefficient. All p values <0.05 were considered statistically significant. The

impact of nocturia and sleep disturbance on QOL reduction of >30% was analyzed

using univariate logistic regression analyses. Odds ratio (OR) with 95% confidence

intervals was calculated. The inverse probability of treatment weighting (IPTW)-—

adjusted logistic regression analysis was also performed for QOL reductions of >30%.

IPTW method reweights both exposed and unexposed groups to emulate a

propensity score—matched population [19-27]. Variables included in IPTW models

for QOL decline of >30% were age, sex, BMI, smoking, DM, CVD, metabolic

syndrome, and PSQI, and those for sleep disturbance were age, sex, BMI, smoking,



DM, CVD, metabolic syndrome, and frequency of nocturia.

3. Results

3.1 Baseline characteristics

Participants’ backgrounds are presented in Table 1. Of the 3992 participants, 1529

were men and 2463 were women (mean age, 55 yr). The frequency of nocturia (two

or more voids per night) was 27% in men and 22% in women. Severe nocturia (three

or more voids per night) was 8.8% in men and 7.0% in women. Median IPSS in men

was 5 (IQR: 1-10), and 30% and 7.0% of the patients had moderate and severe

symptoms, respectively. Median OABSS in women was 1 (IQR: 0-3), and 7.4% and

0.7% of the patients had moderate and severe symptoms, respectively. Median PSQI

score was 3 (IQR, 2-5). Sleep disturbance was observed in 632 (16%) patients.

3.2. Nocturia and sleep disturbance

A higher frequency of nocturia (two or more voids) was observed in individuals aged

270 yr. The rates of individuals with single nighttime voiding were similar (36—46%)

in those aged <80 yr (Fig. 1A). The prevalence of individuals with PSQI scores of 26

(15-20%) was not associated with age (Fig. 1B). The rates of individuals with PSQI

scores of =2 6 were increased according to the increased number of nocturia voids

(Fig. 1C). PSQI scores were not significantly different between individuals with zero



to one episode of nocturia and those with two or more episodes (p = 0.608), whereas

these were significantly higher in individuals with three or more episodes per night

than in those with zero to two episodes per night (p = 0.011; Fig. 1D).

3.3. Association of nocturia and sleep disturbance with QOL

The prevalence of norm-based scoring in physical, mental, and general QOL is

shown in Figure 2A. Physical and general QOL scores in men and women were

slightly higher and lower, respectively, than those in the general Japanese population

(score 50; Fig. 2A). In men, IPSS had a significant association with general (p <

0.001), physical (p < 0.001), and mental (p < 0.001) QOL (Fig. 2B). In women,

OABSS was significantly associated with general (p <0.001) and physical (p < 0.001)

QOL, but the association was not significant with mental QOL (p = 0.666; Fig. 2C).

PSQI scores were significantly associated with general (p < 0.001), physical (p <

0.001), and mental (p < 0.001) QOL (Fig. 2D). Frequencies of nocturia were

significantly associated with general (p < 0.001) and physical (p < 0.001) QOL, but

the association was not significant with mental QOL (p = 0.081; Fig. 2E).

3.4. Uni- and multivariate logistic regression analyses

Univariate analyses for >30% QOL reduction showed that PSQI scores of 16 and two

or more episodes of nocturia were significantly associated with general and physical



QOL reduction, but nocturia was not associated with mental QOL reduction (Table 2).

In IPTW-adjusted multivariate analysis, a PSQI score of 16 was significantly

associated with general, physical, and mental QOL reduction. Two or more nocturia

episodes were not associated with general and mental QOL reduction, but were

significantly associated with physical QOL reduction (Table 2 and Fig. 2F).

4. Discussion

Although a negative association between nocturia and QOL has been reported, only

few studies have evaluated the impact of nocturia and sleep disturbance on

comprehensive QOL using SF-36 [3,7-10]. This is the largest study evaluating the

association of nocturia and sleep disturbance with QOL. Our results demonstrated a

significant association of nocturia and sleep disturbance with QOL reduction in both

men and women. Nocturia was not associated with a >30% reduction in general and

mental QOL, whereas sleep disturbance was significantly associated with general,

physical, and mental QOL reduction. Previous studies have reported similar results.

A cross-sectional survey investigated the impact of nocturia on sleep quality and

health-related QOL (SF-36) in 1200 elderly men (age, 260yr) in Egypt [7].

Their results suggested that nocturia is an independent risk factor of poor sleep



quality (OR, 5.08). In addition, poor sleep is an independent risk factor of the poor

physical and mental component of QOL. However, there was no significant

association between nocturia and the mental component of QOL.

Another study investigated the impact of nocturia on sleep quality and health-related

QOL (SF-8) in 184 patients with nocturia in Kurume, Japan (mean age, 70.9yr). The

study reported that nocturia is an independent risk factor for the poor physical

component of QOL, but no association was observed with the mental component of

QOL. Therefore, as our results suggest, the impact of nocturia and sleep disturbance

on the physical component of QOL was significant, but this was not the case with the

mental component of QOL. However, the impact of nocturia on QOL was

controversial. A previous population-based epidemiological survey using SF-12

questionnaire in the Boston area (n = 5503; mean ages, 47.6 and 49.2 yr in men and

women, respectively) has reported that nocturia is associated with decreased QOL

scores for both physical and mental components, particularly in a younger cohort [2].

A Swedish (n = 1948; ages, 20-64 yr) study has also reported that nocturia may lead

to sleep insufficiency and consequently to a decrease in mental and physical health

[28]. These discrepancies may be related to the age of cohorts because nocturia

and/or sleep disturbance may be more bothersome to a younger population than to



an older population. In this study, mean (SD) and median (IQR) ages of participants

were 55 (15) and 58 (44—67)yr, respectively. To address this issue, we additionally

investigated the impact of sleep disturbance and nocturia on QOL stratified by age

between <65 (n = 2765, 69%) and 165 (n = 1227, 31%) yr. In the relationship between

PSQI score and QOL, magnitudes of slope in general and mental QOL were higher

than those of physical QOL in individuals aged <65 yr (Fig. 3A), whereas three

components of QOL showed parallel reduction in individuals aged 65 yr (Fig. 3B). In

the relationship between nocturia and QOL, three components of QOL showed

parallel reduction in individuals aged <65yr (Fig. 3C), whereas the magnitude of

slope in physical QOL were higher than that of general and mental QOL in those

aged = 65 yr (Fig. 3D). The relationship between nocturia and mental QOL in

individuals aged 265 yr was not significant (p = 0.098). From these results, the

impacts of nocturia and sleep disturbance on QOL domains may differ among age

groups.

Although a potential impact of nocturia on sleep disturbance and QOL has been

suggested, identifying an independent relationship among nocturia, sleep

disturbance, and QOL was challenging. We conducted a comparative analysis using

IPTW-adjusted logistic regression analyses and found that sleep disturbance (PSQl



score of 16) had a higher impact on general health (OR, 3.74), physical (OR, 2.41),

and mental (OR, 5.81) component summary scores of QOL, but no significant impact

of nocturia was observed on the general health and mental component scores of

QOL (Table 2 and Fig. 2F). These results suggest a higher impact of sleep

disturbance than that of nocturia on QOL. However, it is difficult to conclude whether

nocturia or sleep disturbance has a more detrimental effect on QOL reduction

because of a complex triangular relationship between nocturia, sleep disturbance,

and QOL. There is no doubt that nocturia has been proved to have a negative impact

on the QOL and sleep quality, as several studies emphasize that nocturia is a major

factor in sleep disruption [1,2,28]. From the point of view of sleep disturbance, two

different perspectives need to emerge when discussing nocturia [29]. The first is that

an individual awakens because of a urinary urgency. The second is that an individual

awakens during the night due to sleep disturbance (unrelated to urinary urgency) and

then has a desire to urinate. The population-based FINNO study [30], which included

a systemic evaluation of factors associated with nocturia, suggested that

approximately 75% of nocturia could be attributed to urinary urgency and found that

>50% of nocturia could be attributed to a specific sleep disorder. This observation

suggests that two components of nocturia (urinary urgency and sleep inability) need



to be analyzed to distinguish between cause and effect. However, we could not

address the reason for nocturia in the present study. Further study is necessary to

investigate the relation- ship between nocturia, sleep disturbance, and QOL.

Several limitations need to be acknowledged, including the limited sample in the local

area in Japan and the cross- sectional study design. We were unable to control

selection bias and other nonmeasurable confounders. Disease duration and

treatment history of comorbidities were not considered in this analysis, which may

affect the observed associations. Differences in culture and economy strongly

influence QOL. Further study is necessary to determine whether our finding can be

translated to other similar populations or not. Regardless of these limitations, the

strength of this study is inclusion of a large number of community-based individuals

with a broad age range. Our results support the importance of the association of

nocturia and sleep quality with QOL.

5. Conclusions

This study demonstrated that sleep disturbance may have a greater influence on the

general health and mental component summary scores of QOL than nocturia, and

both nocturia and sleep quality have a significant impact on the physical component



summary score of QOL.
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Table 1 - Background of participants.

Number of participants
Age (yr)
Sex (male)
Body mass index (kg/m?)
Smoking
Comorbidities
Hypertension
Diabetes mellitus
Cardiovascular disease
Metabolic syndrome
Lower urinary tract symptoms
Male
IPSS, median (IQR)
Mild symptom (0-7 points)
Moderate symptom (8-19 points)
Severe symptom (20-35 points)
Frequency of nocturia, median (IQR)
Nocturia (>2 voids)
Severe nocturia (>3 voids)
Female
OABSS, median (IQR)
Patients who had OAB
Mild symptom (0-5 points)
Moderate symptom (6-11 points)
Severe symptom (12-15 points)
Frequency of nocturia, median (IQR)
Nocturia (>2 voids)
Severe nocturia (>3 voids)
Sleep disturbance
PSQI, median (IQR)
PSQl (>6)

3992
55 + 15
1529 (38%)
23+34
1385 (35%)

1633 (41%)
361 (9.0%)
282 (7.1%)
500 (13%)

5 (1-10)

937 (63%)
441 (30%)
103 (7.0%)
1(0-2)

407 (27%)
134 (8.8%)

1(0-3)
323 (13%)
2211 (92%)
179 (7.4%)
16 (0.7%)
1(0-1)
544 (22%)
280 (7.0%)

3 (2-5)
632 (16%)

OAB = overactive bladder; OABSS = overactive bladder symptom score;
IPSS = international prostate symptom score; IQR = interquartile range;

PSQI = Pittsburgh Sleep Quality Index.




Table 1. Of the 3992 participants, 1529 were men and 2463 were women
(mean age, 55 yr). The frequency of nocturia (two or more voids per night)
was 27% in men and 22% in women. Severe nocturia (three or more voids
per night) was 8.8% in men and 7.0% in women. Median IPSS in men was
5 (IQR: 1-10), and 30% and 7.0% of the patients had moderate and severe
symptoms, respectively. Median OABSS in women as 1 (IQR: 0-3), and
7.4% and 0.7% of the patients had moderate and severe symptoms,
respectively. Median PSQI score was 3 (IQR, 2-5). Sleep disturbance was

observed in 632 (16%) patients.



Table 2 - Univariate and IPTW-adjusted multivariate logistic
regression analyses for QOL decline >30%.

Variable p value OR 95% ClI
Univariate
Mental QOL Nocturia (>2) 0.409 0.87 0.63-1.21
PSQI (>6) <0.001 6.20 4.68-8.21
Physical QOL Nocturia (>2) <0.001 3.65 2.94-452
PSQI (>6) <0.001 243 1.91-3.08
General QOL Nocturia (>2) <0.001 1.73 1.33-2.26
PSQI (>6) <0.001 3.68 2.82-4.80
IPTW model
Mental QOL Nocturia (>2) 0.120 1.42 0.91-2.22
PSQI (>6) <0.001 5.81 436-7.75
Physical QOL Nocturia (>2) 0.012 137 1.07-1.75
PSQI (>6) <0.001 2.41 1.88-3.08
General QOL Nocturia (>2) 0.116 133 0.93-1.89
PSQI (>6) <0.001 3.74 2.84-491

component summary score; OR=odds ratio; physical QOL = physical
component summary score; PSQI=Pittsburgh Sleep Quality Index
QOL = quality of life.
Variables included in IPTW models for QOL decline of >30% were age, sex,
BMI, smoking, DM, CVD, metabolic syndrome, and PSQI, and those for
sleep disturbance were age, sex, BMI, smoking, DM, CVD, metabolic
syndrome, and the frequency of nocturia.




Table 2 .Univariate analyses for >30% QOL reduction showed that PSQI scores

of 16 and two or more episodes of nocturia were significantly associated with
general and physical QOL reduction, but nocturia was not associated with mental
QOL reduction (Table 2). In IPTW-adjusted multivariate analysis, a PSQI score

of 16 was significantly associated with general, physical, and mental QOL reduction.
Two or more nocturia episodes were not associated with general and mental QOL
reduction, but were significantly associated with physical QOL reduction.
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Fig. 1 - Frequency of nocturia and sleep disturbance. Numbers of participants aged <40, 40-49, 50-59, 60-69, 70-79, and >80 yr were 765 (19%), 581
(15%), 879 (22%), 1090 (27%), 623 (16%), and 124 (3.1%), respectively. A higher frequency of nocturia (two or more voids) was observed in individuals
aged >70 yr. (A) The rates of single nighttime voiding were similar (36-46%) among individuals aged <80 yr. (B) The prevalence of individuals with a
Pittsburgh Sleep Quality Index (PSQI) score of >6 was not associated with age (15-20%). (C) The rates of individuals with sleep disturbance (PSQI > 6)
were il ing to the i of epi of ia. (D) PSQI scores were not significantly different between individuals with
zero to one episode of nocturia and those with two or more episodes (p = 0.608), whereas these were significantly higher in individuals with three or
more voids than in those with zero to two voids (p =0.011).

Fig. 1 — Frequency of nocturia and sleep disturbance. Numbers of participants aged
<40, 40-49, 50-59, 60-69, 70-79, and =80 yr were 765 (19%), 581

(15%), 879 (22%), 1090 (27%), 623 (16%), and 124 (3.1%), respectively. A higher
frequency of nocturia (two or more voids) was observed in individuals aged =70 yr.
(A) The rates of single nighttime voiding were similar (36—46%) among individuals
aged <80 yr. (B) The prevalence of individuals with a Pittsburgh Sleep Quality Index
(PSQI) score of 26 was not associated with age (15-20%). (C) The rates of
individuals with sleep disturbance (PSQlI = 6)

were increased according to the increased number of episodes of nocturia. (D) PSQI
scores were not significantly different between individuals with zero to one episode
of nocturia and those with two or more episodes (p = 0.608), whereas these were
significantly higher in individuals with three or more voids than in those with zero to
two voids (p = 0.011).
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Fig. 2 - Association of nocturia, sleep disturbance, and quality of life (QOL). (A) The prevalence of norm-based scoring in physical, mental, and general
QOL in the present study. (B) The international prostate symptom score (IPSS) was signi ly i with (p < 0.001), ical (p < 0.001),
and mental (p < 0.001) QOL in men. (C) In women, overactive bladder symptom score (OABSS) was significantly associated with general (p < 0.001) and
physical (p < 0.001) QOL, but the association was not significant with mental QOL (p = 0.666). (D) PSQI scores were significantly associated with general
(p < 0.001), physical (p < 0.001), and mental QOL (p < 0.001). (E) Frequencies of nocturia were significantly associated with general (p < 0.001) and
physical QOL (p < 0.001), but the association was not significant with mental QOL (p = 0.081). (F) In inverse probability of treatment weighting (IPTW)-
adjusted multivariate analysis, PSQI scores of >6 were significantly associated with general, physical, and mental QOL reduction. Two or more episodes
of nocturia was not associated with general and mental QOL reduction but were significantly associated with physical QOL reduction. PSQI = Pittsburgh
Sleep Quality Index; SF-36 = Short Form-36.

Fig. 2 — Association of nocturia, sleep disturbance, and quality of life (QOL). (A) The
prevalence of norm-based scoring in physical, mental, and general QOL in the
present study. (B) The international prostate symptom score (IPSS) was
significantly associated with general (p <0.001), physical (p <0.001), and mental
(p <0.001) QOL in men. (C) In women, overactive bladder symptom score (OABSS)
was significantly associated with general (p < 0.001) and physical (p < 0.001) QOL,
but the association was not significant with mental QOL (p = 0.666). (D) PSQI scores
were significantly associated with general (p < 0.001), physical (p < 0.001), and
mental QOL (p < 0.001). (E) Frequencies of nocturia were significantly associated
with general (p < 0.001) and physical QOL (p < 0.001), but the association was not
significant with mental QOL (p = 0.081). (F) In inverse probability of treatment
weighting (IPTW)- adjusted multivariate analysis, PSQI scores of =6 were
significantly associated with general, physical, and mental QOL reduction. Two or
more episodes

of nocturia was not associated with general and mental QOL reduction but were
significantly associated with physical QOL reduction. PSQI = Pittsburgh Sleep
Quality Index; SF-36 = Short Form-36.
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Fig. 3 - Association of nocturia, sleep disturbance, and quality of life (QOL) stratified by age group. The impact of sleep disturbance and nocturia on
QOL stratified by age between <65 (n= 2765, 69%) and >65 (n = 1227, 31%) yr were i i d. (A) In the relationship between PSQI score and QOL,
magnitudes of slopes in general (—1.32, p < 0.001) and mental (-1.72, p < 0.001) QOL were higher than that of physical QOL (-0.48, p < 0.001) in
individuals aged <65 yr. (B) Magnitude of slopes in general (—-1.40, p < 0.001), mental (—1.17, p < 0.001), and physical (-1.19, p < 0.001) QOL showed
parallel decline for PSQI score in individuals aged >65 yr. (C) Magnitude of slopes in general (-1.34, p < 0.001), mental (-0.94, p < 0.001), and physical
(—1.18, p < 0.001) QOL showed parallel decline for nocturia in individuals aged <65 yr, (D) the of slope in QoL

(—2.68, p < 0.001) was higher than that of general (—1.12, p < 0.001) and mental (—0.39, p =0.098) QOL in individuals aged >65 yr. PSQI = Pittsburgh
Sleep Quality Index; SF-36 = Short Form-36.

Fig. 3 — Association of nocturia, sleep disturbance, and quality of life
(QOL) stratified by age group. The impact of sleep disturbance and
nocturia on QOL stratified by age between <65 (n = 2765, 69%) and 265 (n = 1227,
31%) yr were investigated. (A) In the relationship between PSQI score and QOL,
magnitudes of slopes in general (—1.32, p < 0.001) and mental (—1.72, p < 0.001)
QOL were higher than that of physical QOL (—0.48, p < 0.001) in individuals aged
<65 yr. (B) Magnitude of slopes in general (—1.40, p < 0.001), mental (—1.17, p <
0.001), and physical (—1.19, p < 0.001) QOL showed parallel decline for
PSQI score in individuals aged 265 yr. (C) Magnitude of slopes in general (—1.34, p
< 0.001), mental (—0.94, p < 0.001), and physical (—1.18, p < 0.001) QOL showed
parallel decline for nocturia in individuals aged <65 yr, whereas (D) the magnitude of
slope in physical QOL reduction

(—2.68, p < 0.001) was higher than that of general (—1.12, p < 0.001) and mental
(—0.39, p = 0.098) QOL in individuals aged =65 yr. PSQI = Pittsburgh Sleep Quality
Index; SF-36 = Short Form-36.



