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ABSTRACT
Objectives. To evaluate factors predicting the effect of nocturia in a community-based cohort of adults using
a nocturia-specific quality-of-life (N-QOL) questionnaire.
Methods. From October 2004 to February 2005, adults aged 40 years old or older living in Matsu, Taiwan
and reporting nocturia of one episode or more per night were interviewed with a 12-item N-QOL question-
naire consisting of Sleep/Energy and Bother/Concern subscales. Univariate analyses were used to analyze
the effects of demographic characteristics, frequency and duration of nocturia, and sleeping character-
istics on the N-QOL score. Multiple linear regression analysis was used to identify factors predicting the
N-QOL score.
Results. A total of 663 adults completed this study (mean age 59.4 years). The average N-QOL scores (a
lower score indicates worse QOL) were 91.4 = 11.2, 83.7 = 13.2, 77.6 = 16.8, and 67.6 = 21.2 for
nocturia episodes of 1, 2, 3, and 4 or more per night, respectively (P <0.001). Men reported significantly
lower N-QOL (85.6 = 15.1 versus 88.9 = 13.1, P = 0.003) and Bother/Concern subscale scores (42.0 = 8.4
versus 44.0 = 7.4, P <0.001), but not Energy/Sleep subscale scores (43.6 = 7.8 versus 44.4 = 7.3, P =
0.158) than women. On multiple linear regression analysis, increasing nocturia episodes (regression coef-
ficient —6.2, 95% confidence interval —7.4 to —5.0), male sex (regression coefficient —3.5, 95% confidence
interval —5.4 to —1.5), and degree of sleeping disturbance after nocturia (regression coefficient —4.5, 95%
confidence interval —5.6 to —3.4) independently predicted a significantly lower N-QOL score.
Conclusions. The results of our study have confirmed that nocturia has a more significant QOL impact when the
patient has two or more episodes per night. Moreover, men experienced a greater impact from nocturia than
women, particularly in the Bother/Concern domain. UROLOGY 67: 713-718, 2006. © 2006 Elsevier Inc.

N octuria, defined by the International Conti-
nence Society Sub-Committee as a complaint
that an individual has to wake from sleep to void,!
is one of the most bothersome lower urinary tract
symptoms.? It is a common reason for interrupted
sleep in the general adult population® and may sub-
sequently result in adverse consequences such as a
nighttime fall* and a perception of poor health.>
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Although the great body of epidemiologic surveys
has demonstrated nocturia to be a very prevalent
urinary symptom, very little research has focused
exclusively on the impact of nocturia on quality of
life (QOL), which is a key predictor for healthcare
seeking. In most questionnaire surveys, nocturia is
included as one of several items the scores of which
are added together to form a total, and, therefore,
the impact of nocturia and its relationship to other
factors is often difficult to discern.® Currently, very
few nocturia-specific constructed instruments have
been specifically designed to investigate the impact
of nocturia on various aspects of daily life.

The present study aimed to investigate the im-
pact of nocturia on various aspects of daily life
among community-dwelling adults using a noctu-
ria-specific quality-of-life (N-QOL) questionnaire,
an instrument developed and validated by Abra-
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ham and coworkers.” Apart from the nocturia epi-
sodes, we attempted to analyze whether factors
such as age, sex, and socioeconomic status had a
significant association with the N-QOL scores.

MATERIAL AND METHODS

From October 2002 to February 2003, all inhabitants aged
30 years or older in Matsu, a small city located in the northeast
of Taiwan, were invited to participate in a comprehensive
healthcare-use screening (Matsu Community-Based Inte-
grated Screening) supported by the Bureau of Health Promo-
tion, Department of Health of Taiwan. A joint urologic survey
designed to investigate the epidemiologic aspects of nocturia
and overactive bladder syndrome were included as part of this
study program. A total of 1706 adults completed this survey.
The prevalence of nocturia and associated risk factors have
been previously published.® From October 2004 to February
2005, those participants who were aged 40 years or older and
reported one or more nocturia episodes per night in the survey
(n = 682) were interviewed again with the N-QOL question-
naire by public nurses. Of these, 74 were excluded either be-
cause of nonresponse (n = 53) or the reporting of no more
nocturia (n = 21). Additionally, we recruited 55 adults who
had failed to participate in the previous survey and reported
one or more nocturia episodes per night. Consequently, a total
of 663 adults completed this study.

The details of the N-QOL questionnaire have been previ-
ously described.” In brief, it consists of 12 items assessing the
impact of nocturia on various aspects of daily life in the pre-
vious 4 weeks. Each item was scaled on a Likert-like response
scale from 0 (least impact) to 4 (most impact). The first six
items (Sleep/Energy subscale) cover the effect of nocturia on
concentration, energy, napping, productivity, daily activities,
and sleeping; and the subsequent six items (Bother/Concern
subscale) cover the individual’s bother and concern arising
from nocturia, including concerns about drinking water, dis-
turbing other family members, preoccupation with having to
get up to urinate, worry that this condition would get worse,
worry that no efficient treatment is available for this condition,
and the global bother perceived from nocturia. For statistical
analysis, the scores of these 12 items were summed and trans-
formed into an N-QOL score from 0 to 100, with 100 indicat-
ing the best QOL. Also, the scores from the Sleep/Energy and
Bother/Concern subscales were separately calculated (0 to
50 for each subscale). A pilot study that had included 50
adults (25 men and 25 women) was performed before the
start of the interviews to ensure the validity of the question-
naire. A test and retest were conducted with a 2-week in-
terval between tests. The correlation coefficient was 0.87
for women, with a Cronbach coefficient alpha of 0.81 for
the Sleep/Energy subscale and 0.84 for the Bother/Concern
subscale. For men, the corresponding values were 0.88,
0.80, and 0.86.

Potential factors that might affect the N-QOL, including
demographic characteristics, nocturia episodes, duration of
nocturia, total hours of sleep per night, and degree of sleeping
disturbance after nocturia, were recorded. The degree of sleep-
ing disturbance after nocturia was measured by asking the
respondents how often they had difficulty in regaining sleep
after waking up to void. The response was graded as 0 (never
or less than one time in five), 1 (less than or about one half
the time), and 2 (more than one half the time or almost
always).

Continuous variables are presented as the mean * standard
deviation and were compared using the ¢ test or analysis of
variance. Categorical variables are presented as percentages
and were compared using the chi-square test. Correlation
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analysis was performed using Spearman’s rank correlation
test. Univariate analysis was performed to evaluate the effect of
potential variables on the N-QOL score. A multiple linear re-
gression analysis model was constructed to test the indepen-
dent effects of those variables that had a P value of less than 0.1
in the univariate analysis. For all analyses, a P value of less
than 0.05 was considered statistically significant.

RESULTS

A total of 663 adults with a mean age of 59.4 years
(range 40 to 79) were successfully interviewed. Of
these adults, 56.9%, 28.4%, 10.6%, and 4.2%, re-
ported one, two, three, and four or more nocturia
episodes per night, respectively. After adjustment
for age, the nocturia episodes correlated modestly
with the N-QOL score (r = —0.42, P <0.001) and
weakly with the total hours of sleep (r = —0.12,
P = 0.003). The correlation was less significant
with the degree of sleeping disturbance after noc-
turia (r = —0.07, P = 0.053). In contrast, the N-
QOL score showed a modest correlation with the
degree of sleeping disturbance after nocturia (r =
—0.31, P <0.001) and a weaker correlation with
the total hours of sleep (r = 0.13, P = 0.003).

Table I gives the mean * standard deviation
values for the Sleep/Energy, Bother/Concern,
and N-QOL scores with respect to nocturia epi-
sodes, duration of nocturia, sex, age, educational
level, employment, hours of sleep per night, and
degree of sleeping disturbance after nocturia. The
average N-QOL score was 91.4 = 11.2, 83.7 =
13.2, 77.6 = 16.8, and 67.6 = 21.2 for one, two,
three, and four or more nocturia episodes per
night, respectively (P <0.001). On univariate anal-
ysis, significant differences in the N-QOL score
were observed with regard to age (P = 0.006), sex
(P = 0.003), total hours of sleep (P = 0.014), and
degree of sleeping disturbance after nocturia (P <
0.001), but not with regard to the duration of noc-
turia (P = 0.835), educational level (P = 0.059), or
employment (P = 0.068).

Although no significant difference was found
between men (n = 335) and women (n = 328)
with respect to age (59.6 £ 11.8 versus 59.3 *=
12.3 years, P = 0.767) or mean nocturia episodes
(1.6 =09 versus 1.6 = 0.8, P = 0.405), men had a
significantly lower N-QOL score (85.6 * 15.1 ver-
sus 88.9 = 13.1, P = 0.003) and Bother/Concern
subscale score (42.0 = 8.4 versus 44.0 = 7.4,
P <0.001). No significant difference was found in
the Sleep/Energy subscale score (43.6 = 7.8 versus
444 = 7.3, P = 0.158). When individual items
were compared (Table II), men had a signifi-
cantly lower score in the items “participate less
in enjoyed activities” (P = 0.046), “preoccupied
about having to get up to urinate” (P = 0.006),
“worried that the condition will get worse” (P =
0.003), and “worried about no effective treatment”
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TABLE |. Effect of demographic, nocturia, and sleeping characteristics on N-QOL score
Subjects (%) Sleep/Energy Bother/Concern N-QOL
Nocturia episodes (n)
1 377 (56.9) 459+59 454 +6.2 91.4+11.2
2 188 (28.4) 41.7x7.2 419+173 83.7+13.2
3 70(10.6) 385+93 39.0 £ 9.1 77.6 +16.8
=4 28 (4.2) 35.7+12.4 31.6 +10.0 67.6 £21.2
P value (ANOVA) <0.001 <0.001 <0.001
Duration of nocturia (yr)
<2 213(32.1) 441+75 43.0+9.8 87.2 = 14.1
2-4.9 135 (20.4) 433+85 433+76 86.7 = 14.9
5-7.9 141 (21.3) 440=x7.7 428+17.38 86.8 = 14.6
=8 174 (26.2) 444+ 6.6 43.4+938 88.0+13.6
P value (ANOVA) 0.655 0.892 0.835
Sex
Men 335 (50.5) 43.6+7.8 42.0+8.4 85.6 = 15.1
Women 328 (49.5) 444 +73 44.0=x7.4 88.9 = 13.1
P value (t test) 0.158 <0.001 0.003
Age (yr)
40-49 187 (28.2) 45.1+£6.9 443 +72 89.4+12.9
50-59 164 (24.7) 449+6.3 437 7.4 88.6 =125
60-69 143 (21.6) 42.9+8.0 427 7.4 85.6 = 14.6
70+ 169 (25.5) 42.8+86 41.8+89 849+ 16.4
P value (ANOVA) 0.004 0.014 0.006
Employed
No 303 (45.7) 43,1 +8.1 42.8 +8.1 86.1 = 14.8
Yes 360 (54.3) 446 +17.0 434 +75 88.1 +13.6
P value (t test) 0.010 0.286 0.068
Education
Primary school or below 268 (40.4) 42.7+8.6 42.7+85 85,5+ 159
Middle to high school 294 (44.3) 446 +6.8 440+7.0 88.7+12.8
College or above 101 (15.3) 44 +7.2 426 +8.1 87.1 = 14.1
P value (ANOVA) 0.017 0.106 0.059
Sleep (hr)
<6 146 (22.0) 42,1 +9.1 42.3+96 84.4+17.2
=6 to <8 413 (62.3) 442+ 7.1 433+173 87.7+135
=8 104 (15.7) 45.6 6.2 43.8+6.9 89.4+11.8
P value (ANOVA) 0.001 0.253 0.014
Degree of sleep disturbance after nocturia*
0 291 (43.9) 46.4 +6.0 454 +6.0 91.8+11.1
1 163 (24.6) 43.1+7.6 42,084 85.3+ 14.8
2 209 (31.5) 41.0+83 40.6 = 8.6 81.7 £ 15.7
P value (ANOVA) <0.001 <0.001 <0.001

Key: N-QOL = nocturia-specific quality of life (questionnaire); ANOVA = analysis of variance.
* Degree of sleep disturbance after nocturia: 0, rare or less than one time in five; 1, less than one half to about one half the time; 2, more than one half the time or almost always.

(P = 0.000). Only marginal significance was ob-
served for the item “bothersomeness arising from
nocturia” (P = 0.062).

Multiple linear regression analysis was then used
to test the independent effects of potential factors
on the N-QOL score. The results demonstrated
that increasing numbers of nocturia episodes (re-
gression coefficient —6.2, 95% confidence interval
[CI] —7.4 to —5.0), male gender (regression coef-
ficient —3.5,95% CI —5.4 to —1.5), and degree of
sleeping disturbance after nocturia (regression co-
efficient —4.5, 95% CI —5.6 to —3.4) were inde-
pendent factors predicting a significantly lower N-
QOL score (Table III).
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COMMENT

In the present study, the N-QOL measurement
was chosen because it has been shown to have
good psychometric validity for use in men with
nocturia.* Our pilot study using this questionnaire
in both sexes also demonstrated good internal con-
sistency and good test-retest reliability. Moreover,
the brevity and easy understanding of this instru-
ment enabled us to use it in our study cohort in
which 32% of the participants were aged 65 years
or older. According to our previous experience,’
many older respondents may get tired and impa-
tient with a lengthy questionnaire, which could
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TABLE Il. Comparison of mean scores for individual items on
N-QOL between men and women
Mean Score* Adjusted
Item Men Women P Value?
Sleep/Energy
Difficult to concentrate the next day 3.30 £0.90 3.32*+0.94 0.554
Low in energy the next day 354+069 3.59+0.72 0.286
Less productive the next day 3.50+0.75 3.57+0.69 0.999
Participate less in enjoyed activities 3.50+0.80 3.62+0.70 0.046
Require nap during the day 356 +0.74 3.64=*=0.70 0.227
Difficult to get enough sleep at night 3.22 +0.94 3.32+0.87 0.243
Bother/Concern
Careful about drinking water 3.21 =1.00 3.28 £0.97 0.148
Concern about disturbing others 3.62+1.01 3.71+0.78 0.122
Preoccupied about having to get up to 3.40+0.85 3.58=+0.77 0.006
urinate
Worried that the condition will get worse 3.32 =0.90 3.53 = 0.81 0.003
Worried about no effective treatment 3.30+=0.95 3.59+*0.77 0.000
Bothersomeness arising from nocturia 3.28+0.83 3.41£0.80 0.062

KEy: N-QOL = nocturia-specific quality of life (questionnaire).

* Scores range from 0 to 4: 0, “extremely bothersome”; 4, “not bothersome at all.”

" Adjustment for age and nocturia episodes.

TABLE lll. Association of factors with N-QOL score on multiple
linear regression analysis
Regression

Variable Coefficient P Value 95% ClI Tolerance
Age (per 10 yr) 0.2 0.694 0.68
Male gender -3.5 0.000 -54to-15 0.90
Nocturia episodes -6.2 0.000 —-7.4to -5.0 0.93
Degree of sleep disturbance —-4.5 0.000 -5.6to -3.4 0.93

after nocturia
Job (yes/no) 0.6 0.610 0.71
Education level 0.2 0.741 0.77
Total hours of sleep 1.1 0.213 0.95

KEy: N-QOL = nocturia-specific quality of life (questionnaire); CI = confidence interval.

result in a substantial bias on the outcome mea-
surements. Our results have shown that nocturia
in community-dwelling adults appears to have a
significant impact on daily activities, including
sleep, vitality, and emotional health. The QOL im-
pact caused by nocturia was more significant when
patients experienced two or more nocturia epi-
sodes per night. In addition, men experienced a
greater impact from nocturia than women, partic-
ularly in the Bother/Concern domain.

The number of nocturia episodes was undoubt-
edly the most important factor contributing to the
impact on QOL. In the present study, multiple lin-
ear regression analysis showed that as the number
of nocturia voids increased by one, the N-QOL
score decreased by 6.2 (95% CI —7.4 to —5.0).
Several surveys from community!°-'? and clinical
settings'>1* have suggested that individuals with
two or more nocturia episodes per night are more
likely to perceive bother. In agreement with these
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reports, our study showed that the average N-QOL
score was greater than 90 for those who reported
only one nocturia episode per night, indicating less
QOL effect.

The detrimental effect of nocturia on sleep is well
recognized. Middlekoop et al.> reported that 67.5%
of their community sample claimed nocturia to be
the most frequent cause of sleeping disturbance. In
a survey of 5204 community-dwelling people in
the United States, Coyne et al.'> demonstrated a
significant correlation between nocturia episodes
and the number of hours of sleep. In the present
study, the relationship between nocturia episodes
and total hours of sleep was less obvious. The cor-
relation between the total hours of sleep and noc-
turia episodes was weak (r = —0.12, P = 0.003),
and the factor of the total hours of sleep was not
significantly predictive of the N-QOL score in the
multiple linear regression analysis. We found great
individual differences with respect to the degree
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of sleep disturbance after nocturia: 31.5% versus
43.9% of the individuals reported having great
or having little sleep disturbance after nocturia
(Table 11), and this factor appeared to be important
for predicting a lower N-QOL score (regression
coefficient —4.5,95% CI —5.6 to —3.4).

Studies comparing men and women with re-
spect to the perception of how bothersome noctu-
ria are limited. By using a global bother question,
Schatzl et al.'° reported that 66.9% of women and
62.2% of men with nocturia reported a QOL im-
pairment. In contrast, a study in a Danish popula-
tion showed that women were more bothered by
nocturia than were men.'> The use of the N-QOL
score in the present study provided a quantitative
measure for comparing sexual difference in QOL
impacts from nocturia. Men reported a signifi-
cantly lower N-QOL score than women and sub-
scale analyses revealed that the difference mainly
stemmed from a lower Bother/Concern score rather
than a lower Sleep/Energy score. This result im-
plies that although nocturia has similar effects on
sleep and vitality in both sexes, men are more con-
cerned and bothered by nocturia. The reasons for
this sexual difference are unclear. It might be that
men are more likely to link their urinary symp-
toms to benign prostatic hyperplasia, and hence,
increasing nocturia episodes may be perceived as a
deterioration of the prostate condition. In contrast,
more tolerance of nocturia in women could result
from social acceptability, because our previous
study has shown that older women are more likely
to believe that their urinary symptoms are an inev-
itable consequence of aging.®

The effect of age on the QOL impact from noc-
turia was also explored in the present study. Al-
though the N-QOL score decreased significantly
across age groups in univariate analysis, age was
not an independent factor on multivariate analysis.
Because nocturia episodes increased significantly
with age, this result might suggest that the decrease
in N-QOL score among the elderly stems from in-
creasing nocturia episodes rather than from aging.
Similarly, other studies have also demonstrated that
the bothersomeness associated with lower urinary
tract symptoms, including nocturia, is relatively un-
related to age.'>'> Also, although the impact of noc-
turia on professionally active individuals has been
documented, !¢ professional working appeared not
to be a significant factor predicting greater QOL
impact in the present study.

One interesting finding in the present study was
that the average N-QOL score for each nocturia
episode appeared to be greater than that obtained
from another study using an identical question-
naire.” Because QOL is an abstract and highly sub-
jective concept influenced by personal and cultural
values, age, and life expectancy, it is not known
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whether culture plays a role in the perception of
nocturia.

The possible limitations of this study need to be
discussed. Young adults (younger than 40 years)
were not studied because of a greater rate of not
responding owing to working or not living in town
on weekdays. Moreover, the city of Matsu is a small
community and, therefore, the possibility of a co-
hort effect must be ruled out in a comparative
study between different communities. Finally, be-
cause the N-QOL was initially developed using in-
put from male patients, the data concerning sexual
differences in the N-QOL score should be inter-
preted with caution, although our study confirmed
its validity in women.

CONCLUSIONS

Nocturia has a negative impact on various aspects
of daily life of community-dwelling adults, including
sleeping, vitality, and emotional health. Our results
indicate that, apart from the increasing number of
nocturia episodes, men and women with sleeping
disturbance after nocturia experience a greater ef-
fect from nocturia. Because nocturia is one of the
most common urinary symptoms in the elderly, who
represent the fastest growing population group in
many countries, it is likely to have a significant im-
pact on the health services of such countries.
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