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Purpose: To investigate the type of nocturia and concomitant voiding dysfunction (VD)
and the effect of desmopressin treatment on nocturia in women.

Materials and Methods: We reviewed 84 women who experienced more than 2 nocturia
episodes as recorded on a pretreatment frequency volume chart and who were treated
with desmopressin. All patients underwent history taking, physical examination, uri-
nalysis, International Prostate Symptom Score assessment, completion of a urinary
sensation scale, and completion of a 3 day frequency volume chart. Nocturia was divided
into nocturnal polyuria (NP), reduced nocturnal bladder capacity (RNBC), and mixed
type. After treatment with desmopressin, a reduction in nocturia of over 50% compared
with baseline was regarded as effective.

Results: Among 84 women, the most common concomitant VD was overactive bladder
(OAB, 60.7%). NP was observed in 70.2% (59/84) of the women, RNBC in 7.1% (6/84),
and mixed type in 22.6% (19/84). After medication with desmopressin, 73 women
(86.9%) showed a significantly reduced number of nocturia episodes (1.4+1.5) compared
with baseline (3.7+1.3, p<0.05). Eleven women (13.1%) did not show improvement. Of
the 73 women who showed improvement, 41 women showed a reduction of more than
50% over baseline, and these women had a lower baseline urgency grade.
Condlusions: In the majority of women, nocturia coexisted with other VD such as OAB.
Treatment with desmopressin effectively reduced the nocturia. However, other lower
urinary tract symptoms (LUTS) such as urgency may reduce the effect of desmopressin.
Therefore, consideration of concomitant LUTS seems to be necessary to increase the
treatment effect of desmopressin on nocturia in women.
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INTRODUCTION

Nocturia is regarded as being highly prevalent in the gen-
eral population. Previous reports suggest that about two
thirds of middle-aged men and women suffer from nocturia
[1-4]. According to one study, the prevalence of nocturia in-
creased at an annual rate of 7.3% in men and 3.5% in women
[5]. Generally, the prevalence of nocturia is thought to be
higher in men than in women, especially in the elderly
population. However, nocturia is also one of the most both-
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ersome lower urinary tract symptoms (LUTS) in women as
well as in men. Newman and Koochaki [6] showed that 72%
of women with overactive bladder (OAB) reported that noc-
turia was very or extremely bothersome among their
LUTS. This result suggests that many more women experi-
ence nocturia than physicians may assume. The results of
a meta-analysis of the prevalence of nocturia showed that
20.4% to 43.9% experienced nocturia of more than 1 epi-
sode, and 4.4% to 18% experienced nocturia of more than
2 episodes. In older women, the incidences were increased:
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74.1% to 77.1% of older women showed nocturia of more
than 1 episode and 28.3% to 61.5% of women showed noctu-
ria of more than 2 episodes [7]. In addition, research on the
association between age and nocturia in Korean women
showed that the most common cause of nocturia was noc-
turnal polyuria as shown by use of 3-day frequency volume
charts. Also, the incidence of nocturnal polyuria tended to
increase as the women grew older [8].

Desmopressin is a synthetic analogue of antidiuretic
hormone that has been used to reduce nocturia, especially
nocturnal polyuria, which is an overproduction of urine at
night. The clue to the use desmopressin is that secretion
of antidiuretic hormone is decreased in elderly people com-
pared with young adults; therefore, replacement of anti-
diuretic hormone can reduce nocturnal voids [9]. Studies
of the effect of desmopressin have shown significant de-
creases in the number of nocturia episodes, nocturnal urine
volume, and nocturnal diuresis. As a result, the first sleep
period was longer and sleep quality was improved after
medication with desmopressin. Adverse effects such as hy-
ponatremia were similar between patients who received
placebo and those who were treated with desmopressin ac-
cording to randomized controlled trials [10-12]. For wom-
en, desmopressin can also help to reduce the nocturia
caused by nocturnal polyuria, which is the most prevalent
cause of nocturia in elderly women [9]. In addition, nocturia
is related to various voiding problems that are common in
old-age women. For example, most nocturia is associated
with OAB-related storage symptoms; therefore, reduced
functional bladder capacity is regarded as one of the causes
of nocturia [6]. As a result, nocturia can also be improved
by resolving the voiding problems causing nocturia.

Therefore, we investigated desmopressin treatment of
women who complained of nocturia. We analyzed con-
comitant voiding dysfunction occurring with nocturia and
the effect of desmopressin on nocturia retrospectively.

MATERIALS AND METHODS

We reviewed the medical records of 84 women who were
treated with desmopressin 0.1 or 0.2 mg and had reported
more than 2 nocturnal voids on a pretreatment frequency
volume chart in the urologic outpatient clinic between
January 2008 and December 2011. All patients underwent
a physical examination with a comprehensive history tak-
ing, physical examination, urinalysis, International
Prostate Symptom Score (IPSS), and a 3 day frequency vol-
ume chart. Urgency grade was evaluated by use of a urinary
sensation scale. Patients who had neurologic diseases, pre-
vious radical pelvic surgeries, or pelvic organ prolapses
were excluded from the study.

Numbers and volumes of voids over 24 hours were calcu-
lated as an average over the 3 days of the frequency volume
chart. Nighttime urine production, maximal functional
bladder capacity, and nocturnal index (nocturnal polyuria
index [NPi] and nocturnal bladder capacity index [NBCi])
were calculated according to the International Continence
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Society [13]. The definition of nocturnal polyuria differs ac-
cording to age. In this study, the mean age of the women
was 66.8 years old; therefore, we defined nocturnal polyu-
ria as a nighttime urine volume of more than 33% of the to-
tal daily urine volume (NPi>0.33). Reduced nocturnal
bladder capacity was defined as NBCi greater than 1.
Mixed-type nocturia was defined as a combination of noc-
turnal polyuria and reduced nocturnal bladder capacity.

All patients were started with 0.1 mg of desmopressin.
After 1 month, the dose of desmopressin was increased to
0.2 mg in patients who showed no effect with desmopressin
0.1 mg. The treatment effect was evaluated in the patients
who needed dose escalation after 1 month to desmopressin
0.2 mg. After treatment with desmopressin, a reduction by
more than half in the number of nocturnal voids compared
with baseline was regarded as effectiveness. Improvement
was defined as a reduction of nocturnal voids regardless of
the number compared with baseline. Statistical analysis
was performed by using SPSS ver. 12.0 (SPSS Inc.,
Chicago, IL, USA). The data were analyzed by using the
Mann Whitney U-test, and p-values <0.05 were consid-
ered statistically significant.

RESULTS

The mean patient age was 66.8+10.2 years (range, 39 to 72
years). Eight patients had diabetes mellitus and 1 had a to-
tal hysterectomy owing to uterine myoma. The mean num-
ber of nocturia episodes was 3.7+1.3 (range, 2 to 5). The
mean total IPSS was 18.9+9.7, and the mean IPSS storage
and voiding subscores were 10.1+4.4 and 9.3+7.1,
respectively. Among 84 women, 60.7% (51/84) complained
of concomitant OAB symptoms such as frequency, urgency,
or urge incontinence, and they were treated with anti-
cholinergic agents. A total of 10.7% (9/84) took an al-
pha-blocker or cholinergic agent owing to concomitant fe-
male voiding dysfunction (FVD). A total of 13.1% (11/84)
of patients had previously undergone anti-incontinence
surgery owing to stress urinary incontinence. According to
the analysis of the 3-day frequency volume chart, 70.2%
(59/84) of the women had nocturnal polyuria, 7.1% (6/84)
had reduced nocturnal bladder capacity, and 22.6% (19/84)
had mixed type nocturia (Table 1).

After 1 month of treatment with desmopressin, the per-
centage of women who needed dose escalation of desmo-
pressin from 0.1 to 0.2 mg was 39.3% (33/84). After medi-
cation with desmopressin, 73 women (86.9%) showed im-
provement of nocturia and the mean number of nocturia
episodes (1.4+1.5) was significantly reduced compared
with baseline (3.7+1.3) (p<0.05). Among the women who
showed improvement, a reduction by more than halfin the
number of nocturnal voids compared with baseline was ob-
served in 41 women (48.8%). Eleven women (13.1%) did not
show improvement of nocturia after medication with des-
mopressin (Fig. 1). Among the women who experienced im-
provement of nocturia, the 41 women in whom the number
of nocturnal voids was reduced by more than half had a low-
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TABLE 1. Baseline characteristics in women with more than 2
times of nocturia per night

Characteristic (n=84) Value

Age (y) 66.8+10.2
Concomitant voiding dysfunction

Overactive bladder 51 (60.7)

Female voiding dysfunction 9(10.7)

Previous anti-incontinence surgery 11 (13.1)
Type of nocturia

Nocturnal polyuria 59 (70.2)

Reduced nocturnal bladder capacity 6(7.1)

Mixed 19 (22.6)

Values are presented as mean+standard deviation or number (%).
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FIG. 1. Outcomes after medication with desmopressin 0.1 or 0.2
mg in women with nocturia. *:p<0.05 compared with non
responder.

er baseline urgency grade (3.3+1.2) by the urinary sensa-
tion scale than did the 32 women who showed improvement
in nocturia but not by more than half (4.2+1.1) (p<0.05)
(Fig. 2).

DISCUSSION

Among the women treated with desmopressin in this
study, OAB was observed in 60.7% of women and FVD in
10.7%. Nocturia was reported by 13.1% of the women after
a transobturator tape procedure. According to the 3-day
frequency volume chart, 70.2% of the women had nocturnal
polyuria, 7.1% had reduced nocturnal bladder capacity,
and 22.6% had the mixed type of nocturnal polyuria com-
bined with reduced nocturnal bladder capacity. Overall,
the mean number of nocturia episodes was significantly re-
duced compared with before treatment; however, a reduc-
tion in the number of nocturia episodes by more than half
was observed in 41 of the 73 women who showed improve-
ment after medication. Furthermore, a significantly lower
baseline urgency grade was observed in the women in
whom nocturia was reduced by more than half than in the
women showing improvement of nocturia but not by more
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FIG. 2. Comparison of lower urinary tract symptoms between
the women showed more than 50% reduction of nocturia
(effectiveness) and women showed reduction of nocturia but not
more than 50% (improvement). IPSS, International Prostate
Symptom Scores. Urgency grade was evaluated by use of a
urinary sensation scale. *:p<0.05 compared with women
showed reduction of nocturia but not more than 50%.

than half after treatment with desmopressin.

In general, nocturia is well known to be a multifactorial
disease that is also related to LUTS. OAB is a common uro-
logic problem. The prevalence is reported to be 16% to
54.5% among community-dwelling women, and the symp-
tom of nocturia is included in the symptoms complex of OAB
[14-16]. In this study, OAB was observed in 60.7% of the
women who were treated with desmopressin. The reason
for this relatively high ratio might be the inclusion of pa-
tients who visited a tertiary hospital. The cause of nocturia
related with OAB is related to impairment of the storage
function of the bladder; therefore, anticholinergic therapy
to relieve OAB symptoms can decrease nocturia [17].
However, some patients do not benefit from OAB treat-
ment alone [18].

In this study, 60.7% of women had OAB and they also
complained of nocturia of more than 2 times even after anti-
cholinergic treatment. We suspect that this finding may be
because the majority of patients with OAB had con-
comitant nocturnal polyuria. In addition, we observed that
the portion of nocturnal polyuria is greater if women with
both nocturnal polyuria only and those with the mixed type
are included. Nocturnal polyuria can occur as the result of
excessive nighttime urine production despite normal
24-hour urine output in association with impaired secre-
tion of arginine vasopressin. The prevalence of nocturnal
polyuria has been reported to be up to 82.9%, and it is re-
garded as the most common cause of nocturia [19-21].
According to a study of age-related changes in nocturia in
women over 20 years, 40.8% of the women showed noctur-
nal polyuria, and the ratio in women over 60 years was
46.7% [8]. Compared with the previous study, more women
(66.7%) in the present study were assigned to the nocturnal
polyuria group by the 3-day frequency volume chart. This
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difference might be the result of differences in the study
subjects. We studied older women (mean age, 66.8+10.2
years) than in the previous report (57.2+11.8 years) and in-
cluded women complaining of more frequent nocturia
(more than 2 voids per night) compared with the previous
study (at least 1 void per night). These findings suggest that
nocturnal polyuria is a common cause of nocturia, espe-
cially in an older population.

Desmopressin is an effective medicine for relieving noc-
turia due to nocturnal polyuria. According to a long-term
study by Lose et al. [22], the percentage of the study group
showing a reduction in nocturia of more than half of the
baseline number was 46% at 3 weeks, and this figure in-
creased to 67% at 12 months of desmopressin treatment.
Another study examined the effect of desmopressin in
women with nocturia of more than 2 times and a nocturia
index >1 according to a frequency volume chart. A score
of >1 on the nocturia index suggests increasing nocturnal
urine volume; therefore, the cause of nocturia in patients
showing an increase in the nocturia index can be regarded
as nocturnal polyuria. After 3 weeks of medication, the au-
thors observed that nocturia was reduced by half or more
in 46% of the women [12]. In the present study, 48.8%
(41/84) of women experienced a reduction in the number
of nocturia episodes of more than half after desmopressin
0.1 or 0.2 mg, and nocturnal polyuria was observed in 58.5%
(24/41) of them. In addition, 40.7% (24/59) of the women
with nocturnal polyuria showed a reduction in nocturia of
more than half after medication with desmopressin. This
result is similar to a previous report by Lose et al. [12].
Therefore, we also noticed the effect of desmopressin on
women with nocturnal polyuria.

On the other hand, 38.1% (32/84) of the women showed
areduction in nocturia that was not more than half of the
baseline value after treatment with desmopressin. The dif-
ference between these women and those in whom nocturia
was reduced by more than half seemed to be the baseline
LUTS, especially urgency. The women who showed a re-
duction in nocturia that was not more than half of baseline
complained of more severe urgency, which may have been
the reason for the decrease in the treatment effect. This re-
sult suggests that attention should be paid to other LUTS
to increase the treatment effect in patients with nocturia,
because common voiding dysfunction like OAB is usually
combined with nocturia.

In addition, there were women who complained of void-
ing problems other than OAB in this study. A total of 10.7%
of women were treated for FVD as well as nocturia. The
women complaining of voiding symptoms, low maximal
flow rate, and increased postvoid residual urine volume
were regarded as having FVD [23]. Therefore, physicians
should consider FVD if women with nocturia have symp-
toms and signs of voiding difficulties. Among the women
treated with desmopressin, 13.1% of the women had pre-
viously undergone anti-incontinence surgery. Concern
about nocturia seems to be necessary after treatment of
stress urinary incontinence, because nocturia can be per-
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sistent or newly developed regardless of the stress urinary
incontinence.

Although the results of this study might indicate an in-
fluence of LUTS on the treatment outcome of desmopressin
in women with nocturia, this study had some limitations.
First, it was an uncontrolled, retrospective study and thus
the therapeutic effect of desmopressin was not confirmed
in the combined medication or anti-incontinence surgery
group. Second, the number of subjects in this study was
small, and therefore further evaluation is necessary in a
large number of women with nocturia and other voiding
dysfunction.

CONCLUSIONS

The majority of women showed nocturia and other voiding
dysfunction such as OAB concurrently. Regardless of the
type of nocturia as shown by the frequency volume chart,
treatment with desmopressin can effectively reduce
nocturia. However, women complaining of severe urgency
showed a lesser treatment effect. Therefore, consideration
of LUTS other than nocturia is needed to increase the treat-
ment effect of desmopressin on nocturia in women.
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