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Objective: Nocturia affects millions of men and women. No prior reviews or meta-analyses
have explored the issue of adherence in nocturia patients. The objective of our study was to
examine the attributes and their interaction that might impact pharmacological adherence in
nocturia care using a conceptual model of adherence.
Materials and methods: A literature search of the Medline, PubMed, Embase, PsycInfo, and
CINAHL databases for studies published between January 1990 and June 2014 was conducted.
We developed a conceptual model in order to facilitate our review.
Results: Currently, multiple treatment options for nocturia exist, depending on the underlying
cause. Adherence to nocturia treatment and outcomes are complex and intertwined, and nonadherence to nocturia treatment is common. In 15 studies meeting eligibility criteria, behavioral
and pharmacologic interventions for nocturia were associated with reduced nocturia symptoms.
Urinary symptoms that are associated with nocturia need individualized management depending
on renal and hepatic function, medical comorbidities, and ongoing medication use in a patient.
Another important factor related to adherence is the bother. Although nocturia is defined as
nighttime-voiding frequency of one or more, not all persons may find this bothersome. The
degree of bother is subjective, and may change from person to person. However, there is no
information related to the association between bother and adherence to medication or behavioral
treatments for nocturia. Medication dosing convenience, preference, and cost play important
roles in adherence. We present a patient-centered conceptual model that brings together the
various dimensions of medication adherence for nocturia.
Conclusion: Few studies have explored adherence to medication and related factors in the care
of nocturia. Our conceptual model can aid development of interventions to improve adherence
to nocturia medications.
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Nocturia is a highly prevalent and bothersome urologic symptom.1 It is defined by the
International Continence Society as “the complaint that the individual has to wake at
night one or more times to void”.2 However, measure of bother caused by nocturia is
not considered in this definition. Also, no differentiation is made between getting up
in the night because of a feeling of the need to urinate versus getting up for some other
reason.1,3,4 Among persons living at home, between 15% to 30% report symptoms of
nocturia. This range is 30%–50% for those living in assisted living or acute-care facilities, or in nursing homes.5–7 The prevalence of nocturia increases with age, and is high
in older men.8 In a systematic review, it was observed that 68.9%–93% of men in their
70s and 80s had void frequency of once per night, and 29%–59.3% had a minimum of
two voids per night.5–7 Globally, persons from various ethnicity and nationality experience a high prevalence of nocturia.5–7 Among the elderly, the prevalence of nocturia
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is higher compared to the prevalence of chronic diseases
like coronary artery disease or asthma. However, current
knowledge regarding nocturia is somewhat limited. Despite
embarrassment, sleep disturbance, bother, and risk of falls,
nocturia is often thought of as a usual aging-related process.
Women seldom discuss nocturia with their physicians. Based
on its pathophysiology, five important contributing factors
of nocturia are: 24-hour polyuria or overall increase in urine
production, increase in nighttime urine production or nocturnal polyuria, reduced bladder capacity, sleep disturbance, and
circadian clock disorders. The reasons for reduced bladder
capacity can be many, such as benign prostatic hyperplasia
with detrusor overactivity and/or elevated postvoid residual
volume, or overactive bladder.2,6,9,10
Nocturia is a bothersome urinary symptom, and can cause
substantial impairment to the health and quality of life of a person. Fragmented sleep cycles due to nocturia can negatively
impact the quality of sleep, resulting in daytime tiredness.11–15
Nocturnal enuresis, which affects up to 15% of children less
than 15 years of age, has been shown to be associated with
abnormal sleep patterns.16–20 Nocturia is also associated with
falls and fall-related morbidity, as well as mortality. Nocturia
may lead to lower work productivity and add to the overall
burden on society.12,14 Although traditionally nocturia was
considered one among the several urinary tract symptoms
that are caused by dysfunction of the lower urinary tract,
because of its multidimensional etiopathogenesis, it is now
recognized as a distinct clinical condition. For treatments to be
responsive to the probable causes, it is important to perform a
proper evaluation of the nocturic patient. Treatment options
for nocturia include lifestyle and behavioral strategies, pharmacotherapy, and surgery.21 Initial or first-line treatment for
nocturia is behavioral therapy, which has been shown to be
effective in reducing symptoms of nocturia.13,22–25
Adherence to medication is an important factor linked to
the successful pharmacologic treatment of nocturia, and has
implications for patients’ quality of life and sleep pattern.
Overall, adherence is:
The extent to which a person’s behavior (in terms of taking
medications, following diets, or executing lifestyle changes)
coincides with medical or health advice.26

Ignoring adherence can result in incorrect dosage,
changes in medication regimen, and escalated costs of
care.6,27–30 In addition to underdiagnosis, lack of adherence
is a major concern in nocturia treatment. Recent studies
have confirmed that on average, half of the patients do not
complete nocturia treatment.29,31–35
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Multiple reasons for nonadherence to medication can be
identified. Beliefs held by those who decline getting treated
for a condition may appear to be inconsistent with those
posited by the biomedical model.33 In addition to age, socioeconomic status, and education, other less explored patientcentered factors related to adherence are bother due to the
condition, efficacy, and side effects of the medication, and
patient preference, attitudes, and beliefs.12,21,33,36 Additionally,
health care system-level and provider-level factors play a
key role in both underdiagnosis of nocturia and treatment
adherence. Therefore, adherence to nocturia treatment is a
multifactorial construct that comprises patient-centered and
provider-centered components.

Conceptual model: medication adherence
and patient-centered care
The Institute of Medicine defines patient-centered care as
“care that is respectful of and responsive to individual patient
preferences, needs, and values”.37 Our patient-centered
conceptual model (Figure 1) brings together the various
dimensions of medication adherence in nocturia. Our model
is based on the Andersen model of health service use. The
Andersen model postulates that the use of health services
is a function of predisposition, ability, and need.26,38–40 The
predisposing component relates to the inclination to use a
certain quantity of health services. The enabling component
identifies the specific conditions that make health services
available to a person. Finally, the need factor refers to
the health status. Our adaptation of the Andersen model
uniquely takes into account the predisposing factors (age,
race/ethnicity, and income), enabling factors (preference,
attitude, and knowledge) and need factors (comorbidities,
number of medications, and bother of nocturia symptoms).
Health care that is patient-centered as well as evidence-based
can facilitate improved treatment adherence and treatment
outcomes. Medication adherence is dysfunctional among
nocturia patients: it is affected by the level of bother, efficacy, and side effects of nocturia medication, disintegrated
care, limited information regarding diseases, belief system,
cognitive issues, age-related issues such as vision, hearing,
and memory, and complicated medication regimens of
patients with multiple chronic diseases.3,4 In some cases,
a patient may add over-the-counter medications and other
therapies to the ones prescribed by his/her doctor, and this in
turn may exacerbate nocturia. Additionally, social and environmental factors can also influence medication adherence
among nocturia patients. The main goal of our article was to
offer an overview of the issue of adherence to medication in
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Figure 1 Conceptual model: adherence to nocturia medication.
Abbreviation: HRQoL, health-related quality of life.

the management of nocturia, and present a conceptual model
to guide the adherence research in nocturia.

Materials and methods
We conducted a search of the electronic versions of the
Medline, PubMed, PsycInfo, and CINAHL databases to
obtain English-language articles that were published between
1990 and 2014. We used “nocturia”, “adherence”, “attitude”,
“treatment”, and related terms as keywords in our search.
Next, we selected articles related to medication adherence
and comprehensive strategies for improving adherence to
medication. The authors independently reviewed the
abstracts. Next, the full text of relevant publications was
read to examine whether the study used original data from
patients and examined links between nocturia and adherence
to medication. Case reports, review articles, and studies in
laboratory settings were excluded from the analysis.

Results
Behavioral therapy is first-line therapy for nocturia, followed
by pharmacotherapy with or without behavioral therapy.1
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However, there is little information regarding bother, acceptability, and adherence to different components of behavioral
therapies, which may depend on a tradeoff between the effectiveness versus inconvenience of such therapies. Adherence to
medication among nocturia patients is weak. Studies show that
only half of chronically ill older adults adhere to the medication regimens prescribed by their health care providers.6,26,41,42
The reasons can be cognitive impairment, comorbidities,
access-related barriers such as cost and transportation, personal beliefs, preferences, and attitudes, and communication
between patients and providers.6,26,41,43–46 There exists very little
research related to medication adherence in nocturia patients.
In Table 1, we provide a brief overview of some of the studies
related to adherence among patients with lower urinary tract
symptoms. It is important to note that most of the studies were
related to overactive bladder. Based on the conceptual model,
we summarized the results of the literature into five broad
components that may influence medication adherence: health
care-system and provider component, patient component,
nocturia-condition component, nocturia-treatment component,
and social and economic component.
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Table 1 Summary of studies included in the review
Study
Filipetto et al

85

Study design

Overview

Mixed methods: qualitative interview
and cross-sectional survey

Medication nonadherence is common, and is related to therapy
effectiveness and adverse effects. There exists a significant time
gap between symptom onset and diagnosis.
Discontinuation rate for anticholinergic drugs for overactive
bladder in women is high. Limited clinical effect and an
unacceptable adverse effect burden are the reasons
for discontinuation.
Patients with diabetes were more persistent and adherent
to OAB medications and had higher odds of filling a second
medication prescription than patients without diabetes.
The cost of anticholinergics may be responsible for both early
discontinuation of treatment and incomplete adherence to
therapy, with unsatisfactory results on symptoms and an incorrect
assessment of the effectiveness of the drug by the urologist.
Twelve months after the initial prescription, persistence rates
with pharmacotherapy in the context of OAB are generally low.
Anticholinergic therapy is often discontinued by patients
and doctors.
35% of patients who received their medication free did not refill
their medication.
Adherence to prostaglandin eyedrops and OAB medications
was lower than that to cardiovascular, oral antidiabetic,
and oral osteoporosis therapies.
Bother associated with the key OAB symptom, urgency, is a
predictor of discontinuation of treatment. Patients taking two
or more medications are less likely to discontinue.
Expectations about treatment efficacy and side-effects are the
most important considerations in discontinuing OAB medications
for most patients.
Adherence among OAB therapy patients was low, with 14%
of patients achieving adherence of 80% or higher, and average
adherence was 32%.
Adherence was significantly better for extended-release than
immediate-release pharmacotherapy agents among managed care
plan enrollees.
Increased antimuscarinic MPR remained the strongest predictor
of decreased total annual health care costs (5.6% decrease
in annual costs with every 10% increase in MPR, P,0.001).
Persistence rates are better for patients taking drugs
with once-daily dosing.
Only 5% patients exhibited .80% adherence during the 6-month
follow-up-period.

Mauseth et al86

Retrospective

Johnston et al80

Retrospective

Vecchioli Scaldazza et al43

Randomized controlled study

Wagg et al74

Retrospective

Jundt et al84

Cross-sectional survey

Sears et al32

Retrospective

Yeaw et al42

Retrospective

Brubaker et al44

Cross-sectional survey

Benner et al11

Cross-sectional survey

Pelletier et al30

Retrospective

D’Souza et al27

Retrospective

Balkrishnan et al55

Longitudinal cohort study

Shaya et al46

Retrospective

Yu et al29

Retrospective

Abbreviations: OAB, overactive bladder; MPR, medication–possession ratio.

Health care-system and provider
component
Adherence is a complicated behavioral pattern, and is substantially affected by the health care system- and providerlevel factors. Though hospitals are dedicated to meeting
the patients’ needs, opportunities exist to make them more
patient-centered.29,46–48 To operationalize patient-centered
care effectively, hospitals and providers can concentrate
on providing cohesive management, educating the patient,
and sharing the available information related to nocturia.49
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This highlights the necessity of bringing gradual changes
to health care systems by responding to crucial care-related
factors, such as costs, disparity, and access. These changes
include the strategies, resources, and institutional and
financial measures that determine if medical services are
accessible, available, and acceptable. Adherence to nocturia
medication is also affected by the communication between
patient and provider regarding risks and benefits of treatment, proper use of medication, and finally, patient-friendly
regimens.
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Patient-related component
Patient-related factors, such as bother due to nocturia, beliefs,
attitude, preferences, and expectations, are vital for nocturiamedication adherence and treatment initiation. The issues of
adherence and underdiagnosis of nocturia can be addressed
by adopting a patient-centered care approach. In the context
of health care, a patient-centered care model must incorporate preferences and needs of patients, encourage patient
engagement in decision making, and adapt the treatment to
improve outcomes.45 This relatively old concept poses unique
challenges and offers opportunities in the continually altering
field of medical care.6,11,40,44,47,48 Therefore, five dimensions
of a patient-centered care model are: 1) understanding the
patient and his/her medical condition, 2) achieving shared
understanding of management of the medical condition, 3)
offering important information, 4) enhancing the provider–
patient relationship, and 5) awareness about resource
distribution.
Assessment of patient preferences and communication of
these to the provider is fundamental to the patient-centered
care of nocturia. There are two main methods of assessing
preferences: revealed and stated. Observational data related
to a persons’ actual behavior are used to determine revealed
preference. The stated preference assessment depends on
structured or hypothetical conditions. In this method, surveys are used to obtain data on patients’ preferences for
hypothetical experimental scenarios. Therefore, an important criterion of patient-centered nocturia care consists of
recognizing the patient as a person and understanding the
symptoms of nocturia (specifically bothers) from the patient’s
perspective. Therefore, future research needs to address these
issues that appear to be stalemating the patient-centered care
of nocturia.

Nocturia-condition component
Nocturia is common among older persons, and has an
effect on morbidity and mortality. Among the elderly, the
syndrome of nocturnal polyuria is a common reason for nocturia, and may be caused by the lower nocturnal secretion of
antidiuretic hormone. Though the prevalence of nocturia in
younger men and women is low, it can reach 80%–90% by
80 years of age.6,7,28 Nocturia can disrupt sleep, which in turn
can lead to drowsiness during daytime, symptoms of depression, and weakened sense of wellness.31,44,49–53 Additionally,
nocturia is shown to be linked with greater morbidity and
mortality risk. Nocturia is the result of an intricate interaction of age-related changes in the function of urinary and
renal systems, patterns of sleep, comorbidities, medications,
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and personal habits. Appropriate treatment necessitates
correct identification of the underlying pathophysiologic
cause of nocturia.

Nocturia-treatment component
Isolating the cause is the basic step in the treatment of nocturia. For some patients, treatments in the form of behavioral
and lifestyle changes can be beneficial, while for others
pharmacological treatment may be necessary.5,11,21,41,49,54–58
Just as with selecting the optimal treatment, it is essential
to understand that nocturia is one of the reasons for sleep
disorders. At the same time, it is important to acknowledge
the limitations of drugs, as side effects may occur in spite
of enhanced quality of life and sleep.49,50,59,60 New physiotherapy techniques to treat nocturia, overactive bladder,
and urinary incontinence symptoms involve improving the
awareness of overactivity in the pelvic floor and controlling
the detrusor.31,33,52,53,61 The majority of therapies for nocturia
have predominantly focused on or are related to overactive
bladder care. One of the pharmacologic treatments involves
the use of anticholinergics or antimuscarinics. However,
these have very limited efficacy for nocturia, and may be
appropriate for those without nocturnal polyuria and with
severe urgency as the reason for awakening.62,63
Since most anticholinergics have such side effects as constipation and dryness of the mouth and eyes, other therapies
that lack these side effects have been developed (eg, mirabegron, botulinum toxin, and vasopressin). In order to decrease
involuntary detrusor contractions, the medication treatment
for overactive bladder has mostly concentrated on blocking
the postsynaptic muscarinic receptors on the detrusor muscle.
At the same time, efficacy, acceptance, and adherence in
the long run can affect the utilization of these medications.
Earlier research on effects of botulinum-toxin treatment for
nocturia has reported mixed results.14,64–67 Overall, insufficient
symptom control, bother, unfulfilled or impractical expectations, and insufficient posttreatment follow-up are important
contributors to medication nonadherence.68

Social and economic component
Social and economic factors that affect medication adherence
are a patients’ home environment, neighborhood structure,
support level, and costs.5,12,43,46,69,70 Specifically, these factors
are the living conditions of the patient, relationships he/she
shares with the family and neighborhood, the magnitude of
stress and violence in the neighborhood, and economic condition of the neighborhood. Other important socioeconomic
factors that merit consideration in the context of medication
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adherence are travel distance, aging of the community, and
race and ethnicity.

Discussion
A common and bothersome symptom, nocturia is associated with many health conditions. Given its chronic
nature, nocturia symptoms can deteriorate in the absence
of treatment, and health benefits could be higher with good
adherence.12,31,33,52 Several treatment options are available
for nocturia, depending on the underlying cause.6,31,71,72 This
review shows that both adherence to nocturia treatment and
outcomes are complex and intertwined. Nonadherence to
nocturia treatment is common. Though the burden exerted
by nocturia is substantial, research indicates that a considerable proportion of nocturia patients cease pharmacological
treatment.12,33,34,52,61,73,74 Association between adherence to
nocturia treatment, side effects, and adverse events have been
observed.6,41,49,57,75,76 Adverse events can affect the production
of hormones that control diuresis and alter the structure of
the lower urinary tract. Adverse events are most frequent in
persons aged 65 years or older, women in the postmenopausal
stage, and men with prostatic hyperplasia. Therefore, age has
a strong association with nocturia. Multivariate analyses have
indicated a strong association between better adherence and
lower costs of care, after adjusting for demographic attributes
and comorbidity.55 At the same time, there is uncertainty
regarding the association between nocturia-induced sleep
disruptions and frequent nighttime urination. Research
indicates that nocturnal enuresis is a complex condition
in children that is linked with abnormal sleep patterns and
motor coordination, and visuomotor condition, disordered
respiration, and mild reading difficulties.16–20,77,78
One important factor related to adherence is the bother
of the symptoms. Although by definition, nocturia refers
to at least one nighttime voiding, not all persons may find
this bothersome. The degree of bother is subjective, and
may change from person to person. Generally speaking, the
higher the frequency, the more bothersome the symptoms.
However, there is no information related to the association
between bothers and adherence to medication or behavioral
treatments. Behavioral modifications have been observed
to work well. Unless the nocturia is associated with true
severe nocturnal urgency, antimuscarinics or α-adrenergic
blocking agents are not effective. The “optimal medication”
would be one that significantly decreases urine output, but
for a very short period of time and without any chance of
hyponatremia, which is the major cause of significant adverse
events. Probably the most significant parameter to measure
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is the first period of uninterrupted sleep. Although there has
been little research about what is the minimum for an ideal,
most sleep experts estimate this at 240 minutes.
As with any other health conditions, adherence to
medication is important in nocturia care to achieve improved
patient functioning and quality of life. Factors that may
influence adherence are the type of drug and its formulation, provider-level factors (ie, communication and attitude), and patient-level factors (ie, comorbidity, preference,
access, cost, and family/social support).11,27,29,32,34,45,47–49,68,79–82
Additionally, these factors can have differing or additive
effects. Current pharmacological treatments report rather weak
side effects, and lower doses were observed to improve acceptability without affecting efficacy, especially among elderly
patients with multiple chronic illnesses.6,7,31,33,34,42,47,52,53,61,73,83,84
For optimizing dosing and improving adherence, medication
titration can be a useful approach. However, the association
between dose titration and adherence remains to be established.
Studies have reported that it is important to educate nocturia
patients so that they do not accept their symptoms as an unavoidable aspect of aging, and also to increase their knowledge of
the various treatments available to them.6,7,31,33,34,47,52,61,73,83
Patients who are offered educational intervention are significantly more likely to have their prescriptions filled and to
accept behavior-modification treatments.57,69 Providers need to
interact with those patients who are observed to be nonadherent. This will create an opportunity to understand the patients’
treatment expectations, and at the same time educate the patient
regarding available treatment options.

Need for future research
Despite the considerable effect of nocturia on patients’
health and well-being, high rates of treatment interruption,
and low medication adherence, only limited information
exists regarding the overall implications of pharmacologic
nonadherence for nocturia.1,61,73 Before any specific conclusions can be made regarding the immediate and long-term
impact of medication adherence in nocturia patients, further research is necessary to: 1) develop agreement across
various disciplines regarding the contribution made by
each evaluation and diagnostic instrument in providing an
accurate diagnosis of nocturia; 2) highlight the necessity of
the appropriate assessment of nocturia tied to measurable
outcomes; 3) systematically evaluate quality of life with
validated tools, as well as sleep quality, level of bother,
and health resource utilization and cost parameters, using
population-based prospective studies (and clinical trials); 4)
refine the role of behavioral therapies and assess the efficacy
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versus acceptability of their components in the management
of nocturia; and 5) study the effect of adherence to nocturia
medication on short- and long-term outcomes across various
clinical settings.
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