
Vol.:(0123456789)1 3

World Journal of Urology (2019) 37:1389–1394 
https://doi.org/10.1007/s00345-018-2511-4

ORIGINAL ARTICLE

Diagnosis and management of nocturia in current clinical practice: 
who are nocturia patients, and how do we treat them?

Siri Drangsholt1   · Maria Juliana Arcila Ruiz2 · Benoit Peyronnet3 · Nirit Rosenblum2 · Victor Nitti2 · 
Benjamin Brucker2

Received: 31 July 2018 / Accepted: 24 September 2018 / Published online: 4 October 2018 
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Objective  To characterize the current evaluation, and efficacy of treatments in patients with the primary complaint of 
nocturia.
Methods  A retrospective chart review was performed of new patient encounters seen in a tertiary urology practice from May 
2010 to September 2016 with the primary diagnosis of nocturia (ICD-9 788.43 and ICD-10 R35.1).
Results  595 patients were identified. 403 met inclusion criteria. The median patient reported that nocturia episodes were 4 
(1–20). 192 patients (48%) reported previous treatment for nocturia. After the index visit, a bladder diary (BD) was utilized 
in 50% of patients, with a 62% (n = 124) completion rate at follow-up visit. On BD analysis, the most common etiologies of 
nocturia were nocturnal polyuria 76% (n = 90) and overactive bladder in 21% (n = 26). Patient reported improvement with 
therapy after BD completion was 46% (n = 34), similar to patients without voiding diaries (43% improvement, n = 153). 
Anticholinergics and alpha blockers were the most commonly recommended drug, but no specific medication was associated 
with nocturia improvement. Oral desmopressin was used in 5% of patients.
Conclusion  Nocturia is a common condition and very commonly patients have sought treatment prior to presentation. 
Bladder diaries were recommended to half of the patients. Patient reported that improvement did not seem to correlate with 
completion of a bladder diary. Though most patients had NP the use of desmopressin was very low. Current treatments used 
in managing nocturia may lack efficacy.
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Introduction

Nocturia is a condition that interrupts sleep secondary to 
waking at night to void. A meta-analysis by Cornu et al. 
[1] reported a 30% incidence in men and women age 60–69 
who void ≥ 2 times a night and a 73% incidence who void 
≥ 1 at night. Nocturia negatively impacts quality of life and 

contributes to impaired sleep and overall health [2, 3]. It is 
the leading cause of sleep disturbance in patients older than 
50, places elderly patients at risk of falling, and is associ-
ated with increased mortality [4]. Several urological and 
non-urological causes of nocturia exist. In some instances, 
nocturia can be due to a single etiology, but often times it 
is multifactorial. We can consider causes of global overpro-
duction of urine, isolated overproduction of nighttime urine 
[i.e., nocturnal polyuria (NP)], decreased functional bladder 
capacity, and primary sleep disturbances [5, 6]. Until very 
recently, in the United States, there has been no medication 
approved specifically to treat nocturia. Clinicians have often 
relied on medication that are primarily used for other condi-
tions such as BPH (Benign Prostatic Hypertrophy) or OAB 
(Overactive Bladder) [7–9]. These medications may treat 
bladder over activity and bladder emptying problems but do 
not treat issues with excessive urine production. Desmopres-
sin, an analog of arginine vasopressin, treats excessive urine 
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production by increasing renal fluid reabsorption leading to 
more concentrated urine production. Despite being available 
for years, it has not been widely used in adults. This is likely 
because of lack of approval, unpredictable pharmokenetics, 
fear of associated side effects and overall modest efficacy 
[10]. Recent FDA approval of new medications to treat noc-
turia may influence this treatment paradigm.

Currently, treating physicians largely rely on history to 
direct treatment strategy. The bladder diary (BD) or fre-
quency volume chart (FVC) is the test of choice to determine 
the etiology of nocturia and has been used by researchers 
and clinicians [5]. BD can suggest the pathological process 
and help narrow the myriad etiologies and, in some cases, 
treatments. However, diaries can be labor intensive and 
result in variable compliance [11]. Furthermore, adherence 
with medications for nocturia is poor and thus improvement 
is somewhat limited [12].

The current project seeks to review the current treatment 
patterns of patients that are seen for nocturia in a high-
volume tertiary urologic center. We report the evaluation 
experience of patients presenting with nocturia and review 
outcomes based on available therapies. The results will help 
understand this population and identify practice patterns, or 
treatments, aiming to provide meaningful improvement in 
nocturia. Specifically, who are patients that seek treatment 
with specialized urologists, are we following the recom-
mended practice of diaries and do these measures improve 
nocturia.

Materials and methods

A retrospective chart review of all new patient encounters 
seen in a functional urology practice with the diagnosis of 
nocturia. An electronic medical record, implemented in 
2010, was queried from May 2010 to September 2016 for 
patients with a primary diagnosis of nocturia with ICD-9 
788.43 and ICD-10 R35.1 codes. All patients were evalu-
ated and treated by one of three female pelvic medicine 
and reconstructive surgery certified urologists (FPMRS). 
Up to three visits within a 12-month period from the time 
of presenting were reviewed. Inclusion criterion was a pri-
mary diagnosis of nocturia, patients were excluded if they 
had undergone a treatment for prostate cancer or bladder 
cancer, had a history of recurrent UTIs or had OAB pre-
dominant daytime symptoms. This was determined by two 
reviewers (SD, MR) and if there was a discrepancy a third 
reviewed (BB) and determined if OAB was the predominant 
complaint. Patients who had OAB symptoms (i.e., urgency, 
frequency, urgency incontinence), but it was determined 
by review that nocturia was the primary complaint, were 
included. Patient-specific characteristics including nocturia 
episodes, coronary artery disease, primary sleep disorder, 

diabetes, obesity, body mass index (BMI), diuretic use and 
prior lower urinary tract medications were collected from 
initial visit. Recommended treatments were categorized to 
behavioral treatment (fluid restriction, bladder irritant reduc-
tion, physical therapy, leg elevation, compressive stocking, 
etc.), alpha-blockers, anticholinergics, B3 agonists, desm-
opressin, timed diuretic use, third line overactive bladder 
(OAB) treatments (onabotulinum toxinA, percutaneous 
tibial nerve stimulation, interstim) and surgery. Behavioral 
treatments were offered to all patients as first line if they 
had not implemented these maneuvers prior to presentation. 
Outcome was determined by patient-reported improvement 
and change in nocturia events. Patient-reported improve-
ment was based on the review of clinical records by two 
reviewers (SD, MR) and if there was a discrepancy in this 
determination a third reviewed (BB) and would decide if the 
patients response was considered an improvement. Patient 
self-reported nocturic episode events were used to calculate 
change in nocturic episodes. Only complete records were 
included in the analysis of BD data. BD outcomes obtained 
were: daytime voids, nighttime voids, 24-hour fluid intake 
and output, maximal voided volume, and 24 h nocturnal 
polyuria index score (NPI). Interpretation of BD results 
was categorized into the following categories: polyuria, 
nocturnal polyuria and bladder storage problems/OAB, and 
combination of diagnosis. BDs were analyzed according to 
provider interpretation and retrospectively using ICS defini-
tions [5]. NP was defined as NPI ≥ 0.33 for age ≥ 35 and NPI 
≥ 0.20 for age < 35 [5]. Univariate analysis was performed 
using nonparametric independent tests, Chi-squared analy-
sis, and Pearsons correlation using IBM® SPSS® software. 
A two-sided p < 0.05 indicated statistical significance.

Results

595 patients were identified and 192 patients were 
excluded, 403 met inclusion criteria and were a new 
patient evaluation during the study period. Patients were 
excluded on the basis of treatment for bladder or prostate 
cancer, recurrent UTIs or OAB predominant symptoms. Of 
these, 239 (59%) were female, average age was 71 years 
(21–97) old and mean BMI was 25.6 (14–54). The median 
nocturia episodes were 4 (1–20); 254 (63%) patients had 
comorbidities, most frequently a cardiac history in 100 
(25%), followed by obesity in 34 (8.4%) (Table 1). For 
patients who completed three visits, the mean nocturia 
events from the first visit improved from 4.1 to 2.96 epi-
sodes per night by the third visit (p = 0.007). Older age, 
BMI, history of sleep disorder, constipation, prior treat-
ment and multiple comorbidities were all associated 
with higher baseline nocturia events (p = 0.01, p = 0.05, 
p = 0.001, p = 0.02 and p = 0.007, p = 0.009, respectively). 
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One-hundred and ninety-two patients (48%) reported pre-
vious treatment for nocturia, most commonly with anticho-
linergics (56%) and α-blockers (41%). Prior treatment was 
not associated with nocturia improvement (p = 0.498). Of 
all comorbidities evaluated (diabetes, obesity, asthma, cor-
onary artery disease, diuretics, sleep disorder, BMI, age), 
only patients with a history of constipation were associ-
ated with nocturia improvement (p = 0.01).

After the index visit, a frequency volume chart bladder 
diary (BD) was recommended to 50% of patients (n = 199), 
with 62% (n = 124) of these patients complying. Based 
on univariate analysis, provider was associated with the 
likelihood of BD recommendation (p < 0.001). No specific 
provider was associated with change in nocturia number 
(p = 0.076). Of patients who completed BD, the most com-
mon etiologies of nocturia were nocturnal polyuria in 76% 
(n = 90) and overactive bladder/reduced bladder capacity 
in 21% (n = 26). Patient-reported improvement with ther-
apy after FVC completion was 46%, similar to improve-
ment in patients without BD (43%, p = 0.323). Nocturia 
improvement was not associated with the completion of 
bladder diary (p = 0.310). Higher nocturnal polyuria scores 
were found to be a factor associated with improvement 
in nocturia number (r = 0.326, n = 124, p = 0.01), but this 

was not correlated with any particular therapy, including 
desmopressin.

At the first encounter, in addition to behavioral therapies, 
additional intervention was suggested in 25% of patients. 
Of the entire group, 65% (n = 292) of patients returned for 
second visit at a mean of 16 weeks. Of these patients, 70% 
(n = 204) were compliant with the recommended treatment 
and 40% (n = 117) reported improvement. 48% (n = 193) of 
the original patients returned for a third visit. By the third 
follow-up, 88% (n = 170) had initiated intervention beyond 
conservative therapy (i.e., pharmacologic agents, third line 
treatments for OAB or surgery for other conditions) with 
only 46% (n = 88) reporting improvement (Fig. 1).

Initiation of non-behavioral treatment alone was not asso-
ciated with change in nocturia episodes at second (p = 0.090) 
or third visit (p = 0.701). A third visit was associated with 
patient-reported improvement (U = 7175, z = − 2.672, 
p = 0.008). Only 5% of all patients (n = 22) were recom-
mended treatment with desmopressin (Fig. 2). Of these 
patients, 77% (n = 17) had an BD documenting nocturnal 
polyuria.

Table 1   Patient characteristics and treatments

Total patients 403
Female 239 (59%)
Mean age 71 (21–97)
Mean BMI 25.6 

(14–54)
Meadian number of nocturia episodes 4 (1–20)
Comorbidities 254 (63%)
 None 150 (37%)
 Cardiac history 100 (25%)
 Obesity 34 (8%)
 Diabetes 14 (4%)
 Sleep disorder 12 (3%)
 Constipation 20 (5%)
 Other 21 (5%)
 Two or more 52 (13%)

Patients prior treatment type 192 (48%)
 Alpha blocker 79 (19.6%)
 Anticholinergic 108 (26.8%)
 B3 agonist 17 (4.2%)

Follow-up visit #1 292 (65%)
 Initiated treatment 204 (70%)
 Reported improvement 117 (40%)

Follow-up visit #2 193 (48%)
 Initiated treatment 170 (88%)
 Reported improvement 88 (46%)

Fig. 1   Patient follow up and reported improvement

Fig. 2   Frequency of suggested treatment modalities by patient visit 
number
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Discussion

Nocturia is a common condition that equally affects men 
and women of all ages with increasing prevalence in older 
populations. The International Continence Society (ICS) 
defines nocturia as the complaint to wake to void one or 
more times a night [5], although evidence suggests that ≥ 2 
voids night are more likely to negatively impact an indi-
vidual [3]. This correlates with the current study where it 
was found that 93% of patients reported ≥ 2 voids a night. 
It has previously been reported that patients often wait an 
average of 92 weeks from symptom onset to evaluation 
[10]. Reasons for this are that some degree of nocturia 
may be considered part of the normal aging process and/
or many may be embarrassed or hesitant to discuss symp-
toms [13, 14].

In the current study, the median nocturia episodes were 
four; the average age of patients was 71 although the range 
of patients was quite large and 60% were female. We found 
that half of the patients had been on medical therapy for 
the lower urinary tract prior to seeking treatment with a 
certified specialist. Increasing age and BMI were associ-
ated with a higher baseline nocturia number. Almost 2/3 of 
patients had underlying conditions that may have contrib-
uted to nocturia, most commonly a cardiac history.

At follow-up visits, subjective patient reported improve-
ment was not correlated with age, BMI, prior treatment, or 
any particular therapy at any visit. However, improvement 
was associated with completion of the third visit. This was 
a modest improvement considering the time and likely mul-
tiple treatments attempted at improving this symptom. The 
improvement of one less nocturia episode per patient from 
the first to third visit is in line with improvements seen with 
anticholinergics and alpha blockers when studied in OAB or 
BPH studies where patients may have had concurrent noc-
turia. For example, efficacy in a study of more than 1000 
men with BPH, terazosin, finasteride and the combination of 
both was only nominally more effective at reducing nocturia 
episodes compared to placebo [15]. Nocturia decreased from 
a baseline mean of 2.5 voids per night to 1.8, 2.1, 2.0 and 2.1 
episodes per night in the terazosin, finasteride, combination 
and placebo groups, respectively. Similarly, antimuscarinic 
agents aim to target those with a decreased nighttime blad-
der capacity, but have also shown minimal effect on noc-
turnal voids. A study comparing trospium to placebo found 
reduced nocturia episodes, an average of 0.57 per night com-
pared to 0.29 with placebo [8]. While many therapies have 
been found to be statistically significant versus placebo, their 
clinical significance remains questionable.

Over 50% of patients in the current study did not return 
for a third visit. With myriad treatment options that are 
marginally effective, these may be used in a “trial and 

error” fashion, which may lead to frustration and thus 
failure to follow-up. Likely there were many failures in 
patients who did not follow-up or perhaps patients decide 
behavioral treatments are not worth the effort. The moti-
vated patient that returns for follow-ups appears to fare 
better as therapies may be targeted.

Bladder diaries remain the best tool to narrow the patho-
physiological mechanisms for nocturia into nocturnal polyu-
ria, global polyuria, diminished bladder capacity or mixed 
nocturia (NP and low bladder capacity). In this series, BD 
was utilized in only 50% of patients. Similar rates were 
found in both large American and European cohorts where 
patients evaluated by a urologist completed a diary only 45% 
of the time [10]. In the current study, utilization of a BD was 
highly correlated to the specific provider. This indicates dis-
tinct practice patterns on a common diagnosis. However, we 
could not capture clinician assessment of patients’ willing-
ness or ability to complete a BD, which likely contributed to 
these low rates. Patient compliance with paper BD was 63%. 
76% of patients met the criteria for NP, and 21% with a diag-
nosis of OAB/reduced capacity. This is consistent with the 
Krimpen study which followed 1688 men for up to 6 years 
and found a prevalence of NP in 77.8% [16]. We found that 
higher NPI score was associated with greater improve-
ment in nocturia over three visits; these patients may be 
more responsive to pharmacologic and non-pharmacologic 
treatment or potentially less likely to have a primary sleep 
disorder. Nonetheless, less than 50% of patients reported 
improvement, regardless if they completed a BD, suggesting 
that while therapy may be targeted, the effect is modest. If 
most patients complaining of nocturia have NP and diary use 
did not improve outcomes in the current study, the clinical 
use may be questioned by some providers. However, if a 
thorough medical, medication, voiding and fluid consump-
tion history is still taken, this may be satisfactory to focus 
therapy. Furthermore, focused therapy is limited especially 
with respect to medical treatment for NP. For those who did 
complete a BD, our follow-up of three visits may not have 
been sufficient time for treatment to take effect or allow for 
drug/dose modifications. With or without an BD, patient 
improvement and retention rates were low. We believe that 
BD remains the gold standard diagnostic tool for NP and 
expect increased utilization as treatments expand.

The current study shows that treatment for nocturia 
is often ineffective and suboptimal. Pointed medication 
towards overproduction of urine has the most potential for 
filling this gap with new therapies on the horizon. Desmo-
pressin, a synthetic analog of arginine vasopressin, benefits 
patients with central diabetes insipidus, primary nocturnal 
enuresis and nocturia [7]. Multiple randomized placebo con-
trolled trials have shown that it is a safe and efficacious drug 
[17, 18]. One trial showed a reduction of 1.43 mean noctur-
nal voids per night compared to placebo with a reduction of 
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0.86 voids [17]. We found that the desmopressin formula-
tion available at the time of the study was prescribed in only 
5% of all patients. This was an off-label use and may have 
contributed to patient and provider reluctance to use such 
medication. A large database of US and European patients 
consisting of 8659 patients seeking treatment for LUTS 
showed that 3–18% were prescribed antidiuretics, while 
antimuscarinics were most commonly utilized in women and 
alpha blockers in men [10]. This suggests an underutilization 
of this targeted therapy. However, we found no significance 
with patient reported improvement or change in nocturia 
number with any particular therapy. This suggests the fact 
that currently employed medical approaches for the treat-
ment of nocturia have poor efficacy and are not targeted for 
overproduction of urine. The introduction of newly approved 
Noctiva™ (desmopressin acetate nasal spray with a permea-
tion enhancer) has the potential to affect clinical practice. 
The newly engineered medication has a highly predicable 
pharmokenetic profile and, thus, low rates of hyponatremia 
with the same effect as available desmopressin tablets [19]. 
Improved attentiveness to NP with new therapies could has-
ten pharmacologic benefit.

This real clinical assessment of diagnosis, treatment and 
outcomes can help the physician understand the pathway of 
nocturia patients that often leads to modest improvement or 
failure to follow-up. A better understanding of this diverse 
population is needed to help target therapy. More than half 
of our population had comorbidities that were potential fac-
tors underlying nocturia; however, we were unable to cap-
ture the extent that these risk factors played in counseling 
and focused therapy. The failure to achieve greater success 
improving nocturia leaves us with questions. Were patients 
that received more counseling more likely to follow-up and 
potentially be “responders”? Do we need to stratify patients 
beyond the ICS definition of nocturia? Are there subpopu-
lations that can be empirically treated with newer therapies 
based on a history and limited examination alone? Should 
desmopressin be restricted to those only with diary-con-
firmed nocturnal polyuria? Guidelines and consensus state-
ments are useful tools for clinicians and may need to be 
reconsidered as we find out more about therapies now aimed 
at reducing urine production. To make these updates most 
meaningful, hopefully we will have more data on objective 
symptom improvement but also information on the impact 
on quality of life.

Limitations of this study include the retrospective nature 
and high risk for selection bias. We do not know the rate 
of success or failure in the large number of patients who 
did not return for follow-up. Furthermore, there was no 
standardized patient quality of life measure, nocturia score, 
LUTS assessment or sleep quality index outcome used. As 
with many studies looking at lower urinary tract symptoms, 
we used a global improvement assessment in addition to 

patient-reported nocturia episodes. It is hard to know how 
much the continued conservative therapy reinforcement 
helps with the improvement over time or medication adjust-
ment. This was not necessarily standardized across patients 
and we have no way of assessing the adherence to these 
therapies. The study demonstrates that our prescribed use 
of treatments directed towards nocturnal polyuria is modest 
at best, or behavioral therapies that are directed toward NP 
are not complied with and follow-up is poor.

Conclusion

Nocturia is a highly prevalent symptom associated with 
many different disease processes and is associated with sig-
nificant sequelae and morbidity. Success is relative to each 
patient and depends on the baseline condition. Currently 
employed measures tend to be nonspecific as half of patients 
do not complete a BD and responses to therapy are subopti-
mal. Further work is needed to increase patient satisfaction 
and target treatment of this prevalent condition.
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