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filling develops. The ability to void or inhibit voidi
develops by 2–3 years, together with a social 
regarding urination. Many parents begin toilet traini
at this time (see Box 1 in the next article in this serie
and toileting issues in children. MJA 2005; 182: Num
age of 3–4 years, most children have an adult patte
control and are dry both day and night.1
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ABSTRACT

• Bedwetting (nocturnal enuresis) is common. It occurs in 
up to 20% of 5 year olds and 10% of 10 year olds, with a 
spontaneous remission rate of 14% per year. Weekly daytime 
wetting occurs in 5% of children, most of whom (80%) also wet 
the bed.

• Bedwetting can have a considerable impact on children and 
families, affecting a child’s self-esteem and interpersonal 
relationships, and his or her performance at school.

• Primary nocturnal enuresis (never consistently dry at night) 
should be distinguished from secondary nocturnal enuresis 
(previously dry for at least 6 months). Important risk factors for 
primary nocturnal enuresis include family history, nocturnal 
polyuria, impaired sleep arousal and bladder dysfunction. 
Secondary nocturnal enuresis is more likely to be caused 
by factors such as urinary tract infections, diabetes mellitus 
and emotional stress.

• The treatment for monosymptomatic nocturnal enuresis 
(bedwetting with no daytime symptoms) is an alarm device, 
with desmopressin as second-line therapy.

• Treatment for non-monosymptomatic nocturnal enuresis 
(bedwetting with daytime symptoms — urgency and 
frequency, with or without incontinence) should initially 
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focus on the daytime symptoms.
Bedwetting without daytime symptoms, the most common toileting problem, 
can be effectively treated with an alarm device
ict
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The bladder normally accommodates urine at a low and stable
pressure as it fills during the storage phase. When the bladder
reaches a certain size, a sensation of fullness is perceived and a
desire to void is felt, with no feelings of discomfort or urgency and
no urinary leakage. The normal voiding phase is characterised by
voluntary initiation of micturition, with relaxation of the pelvic
floor and external urethral sphincter, and contraction of the
detrusor muscle surrounding the bladder (which may be voluntary
or involuntary), resulting in a forceful and continuous urine flow
with complete bladder emptying.

Bladder capacity increases during the first 8 years of life and
normal bladder capacity for children 0–8 years is about
(age + 1) � 30 mL.1 The normal frequency of voiding in children
and adults is four to seven times per day, or every 2–3 hours.2

Usually, there is reduced urine production at night (of about 50%
daytime levels) in response to the circadian rhythm of the
antidiuretic hormone (ADH).2 Nocturnal polyuria occurs when
overnight urine production exceeds this.

Uroflowmetry measures the rate of urine flow during voiding.
The normal flow curve is smooth and bell-shaped. Abnormal flow
curves suggest obstruction (eg, caused by pelvic-floor overactivity
with involuntary intermittent contraction of the periurethral stri-
ated muscles during voiding), or reduced detrusor contractility,
with reduced strength or duration of detrusor contraction resulting
in prolonged bladder emptying and/or failure to completely empty
the bladder.

The residual volume of urine after voiding can be measured by a
postvoid ultrasound examination of the bladder. The normal
residual urine volume in children should be less than 10% of
maximal bladder capacity. Increased residual urine volume sug-
gests incomplete bladder emptying, which is caused by the
periurethral muscles contracting before the bladder completely
empties (eg, in pelvic-floor overactivity).3 Uroflowmetry and resid-
ual urine volume measurements are not necessary for the routine
management of bedwetting, but they are useful tools for assessing
children with daytime symptoms, particularly those who do not
respond to treatment.

Effect of nocturnal enuresis on the child
The impact of bedwetting on children and families can be
significant. It can affect a child’s self-esteem, interpersonal relation-
ships with peers and parents (with increased risk of physical
abuse), and have an impact on schooling (underachieving at
school) and later sexual activity.4 Children are often teased by
siblings and friends and are reluctant to participate in school trips
requiring an overnight stay or to attend sleepovers.4 In Australia,
only 34% of families of children with bedwetting seek professional
help.5 The attitudes of the child and the parents to bedwetting
(desire and motivation to change) influence the likelihood of
treatment success.6
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Epidemiology of bedwetting and incontinence

Bedwetting occurs in up to 20% of school-aged children, with
2.4% wetting at least nightly.5 The prevalence is about 20% in 5
year olds, 10% in 10 year olds and 3% in 15 year olds.7 Children

tend to outgrow bedwetting, with a spontaneous remission rate of
about 14% annually among bedwetters (with 3% remaining
enuretic as adults).7 Bedwetting is more common in boys. A
quarter of school-aged children with bedwetting have associated
daytime symptoms (with or without wetting).1

Daytime urinary incontinence of mild severity (at least once in
the past 6 months) occurs in up to 20% of school-aged children,
with 2.0% wetting twice or more per week and 0.7% wetting every
day.8 Daytime incontinence is more common in girls.1

Risk factors for wetting problems
The aetiology of bedwetting is multifactorial, with a complex
interaction of genetic and environmental factors. It is important to
distinguish the different forms of enuresis (Box 1), as aetiology and
management differ.
Primary nocturnal enuresis: Important risk factors include family
history, nocturnal polyuria, impaired sleep arousal and nocturnal
bladder dysfunction. Bedwetting has been linked to chromosomes
13, 12, 8 and 22, with a predominantly autosomal dominant
inheritance.7 In two-thirds of children with bedwetting, a dis-
turbed circadian rhythm of ADH release and nocturnal polyuria
have been found.10 Defects in sleep arousal have also been
associated with bedwetting.11 As many as a third of children with
enuresis may have nocturnal detrusor overactivity, with reduced

1 Bladder control terminology1,9

Nocturnal enuresis: Involuntary passage of urine at night, in the 
absence of physical disease, beyond the age of 5 years.

Primary nocturnal enuresis: The child has never been dry at night for 
more than 6 months. This is more common than secondary enuresis.

Secondary nocturnal enuresis: Bedwetting after a period of at least 
6 months of night dryness. This is more likely to be associated with a 
recognisable psychological or organic cause.

Monosymptomatic nocturnal enuresis: Bedwetting without daytime 
symptoms. This is the most common form of enuresis.

Non-monosymptomatic nocturnal enuresis: Bedwetting with daytime 
voiding symptoms, such as urgency and frequency, with or without 
daytime incontinence. This suggests underlying bladder dysfunction.*

Urinary incontinence: Daytime wetting with or without bedwetting.

* The International Children’s Continence Society (but not all groups) defines 
non-monosymptomatic nocturnal enuresis as bedwetting with daytime 
voiding symptoms but without daytime incontinence, and defines bedwetting 
and daytime incontinence as urinary incontinence. However, as management 
is the same, we have grouped them together in this article.9

2 Management of children with wetting problems

HISTORY

RESULTS

CLINICAL 
ASSESSMENT

PRESUMPTIVE 
DIAGNOSIS 

AND 
TREATMENT

Bedwetting without 
daytime symptoms

Bedwetting with daytime symptoms 
(urgency/frequency/voiding symptoms)

● General assessment
● Physical examination: abdominal, back/spine, neurological, perineal, external genitalia
● Urinalysis ± urine culture (treat urinary tract infection)
● Assess bowel function (treat constipation)
● Assess fluids (adjust if excessive caffeine-containing drinks or high night-time fluid intake), and urine output (for nocturnal polyuria). 
  Use a frequency/volume chart 

● Assess urinary tract for abnormalities by ultrasound imaging 
● Assess urinary flow
● Assess urine output (for functional bladder capacity)
● Assess postvoid residual volume by abdominal ultrasound

If treatment fails refer for specialised management

Daytime symptoms

Monosymptomatic
● Normal general assessment 
  and physical examination
● Normal urinalysis

Urge incontinence
● Normal renal ultrasound,  
  no postvoid residual volume
● Normal urine flow
● Small functional bladder  
  capacity

Dysfunctional voiding
● Normal renal ultrasound,  
  large postvoid residual volume
● Abnormal urine flow 
  (stop and start flow pattern)
● Normal functional bladder  
  capacity

Recurrent infection
● Abnormal urinalysis
● Normal or abnormal  
  physical examination

Monosymptomatic nocturnal 
enuresis
● Explain/educate
● Enuresis alarm
● Desmopressin therapy

Urge incontinence
● Normalise fluid intake
● Anticholinergic therapy

Dysfunctional voiding
● Voiding regimen 
● Relaxed voiding

Recurrent infection
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functional bladder capacity. These children have normal detrusor
activity and a normal functional bladder capacity when they are
awake, but a reduced functional bladder capacity with detrusor
overactivity when they are asleep.12 Other risk factors for primary
nocturnal enuresis include constipation,13 developmental delay
and other neurological dysfunction,14 attention deficit hyperactiv-
ity disorder (ADHD),15 upper-airway obstruction16 and sleep
apnoea.17 It has been postulated that nocturnal enuresis in people
with airway obstruction results from increased production of atrial
natriuretic peptide, which increases the arousal threshold in sleep.
Secondary nocturnal enuresis: Risk factors include urinary tract
infections (which may cause temporary detrusor and/or urethral
instability), diabetes mellitus and diabetes insipidus, stress, sexual
abuse and other psychopathological conditions, as well as some of
the risk factors for primary nocturnal enuresis, such as constipa-
tion and upper-airway obstruction.7

Daytime incontinence: Risk factors include a family history of
daytime symptoms, urinary tract infections, neuropathic bladder
(in spinal cord conditions such as spina bifida), urological disor-
ders (in urinary tract anomalies such as urethral duplication and
epispadias), and psychiatric disorders.7,8

Assessment of children with wetting 
problems (Box 2)

The age at which parents seek treatment for their child’s wetting
problems is often influenced by the severity of symptoms and by
parental and child concern. Usually, it is around school age (5–6
years) for daytime incontinence and 7–8 years for bedwetting.

A thorough history and physical examination are most impor-
tant in assessing a child with a wetting problem. The history of
wetting will differentiate primary from secondary enuresis, and
monosymptomatic from non-monosymptomatic nocturnal enu-
resis, and therefore direct management. When seeking help for
bedwetting, many parents are not aware of their child’s daytime
symptoms.

Children with nocturnal enuresis and any daytime wetting
problems should be diagnosed as incontinent, as the nocturnal
enuresis is part of the overall incontinence. The nature of the
wetting (frequency, volume, waking after wetting), as well as
associated symptoms (daytime symptoms, constipation or soiling,
fluid intake and history of airway obstruction), should be assessed.

Daytime symptoms may reflect bladder dysfunction or dysfunc-
tional voiding.
• Bladder dysfunction may be caused by detrusor overactivity,
with involuntary detrusor contraction during bladder filling result-

ing in symptoms of urgency (a sudden, compelling desire to void
which is difficult to defer) and/or frequency (voiding more than
seven times per day), with or without urge incontinence (involun-
tary leakage of urine accompanied by urgency), which is often
associated with a small functional bladder capacity.
• Dysfunctional voiding includes abnormal voiding frequency
(with voiding more than seven or less than four times per day),
staccato or interrupted voiding (urine flow is not continuous),
increased postvoid residual volumes, and involuntary dribbling of
urine after completion of voiding.

Other relevant history includes sleep history (adequacy of sleep,
symptoms of obstructive sleep apnoea, and whether the child
wakes during the night to void or is aware of the bedwetting),
developmental history, past medical history (such as urinary tract
infection), family history, and medications (which may have
possible effects on the lower urinary tract). Examination should
include urinalysis (to identify infection and glycosuria), and
examination of the spine, abdomen and genitalia.

Investigations
Monosymptomatic nocturnal enuresis: Unless there is suspicion of
other disease states, a urine culture to exclude urinary tract
infection is the only investigation indicated.2 A frequency/volume
chart (with documentation of the time and volume of all fluid
intake and urine output in 24-hour periods (see Case Study) can
give objective information about frequency of urination and
functional bladder capacity. Overnight urine production (to assess
nocturnal polyuria) is measured by adding the volume of the first
morning void with the overnight volume, calculated by the before-
and-after weight of a nappy worn overnight by the child.
Incontinence (day and night wetting): For these children, routine
investigations include ultrasound imaging of the upper and lower
urinary tract to assess for abnormalities, such as dilatation of the
collecting system and gross reflux nephropathy, or bladder-wall
thickening (which may indicate long-standing detrusor overactiv-
ity). Other possible investigations include abdominal x-ray to
assess for constipation (when it is not clear whether this is a
problem), urinary flow recording, postvoid residual volume assess-
ment by ultrasound imaging, and spinal x-ray to detect spinal cord
disease (which may cause a neuropathic bladder).

Management (Box 2)

Children with monosymptomatic nocturnal enuresis
The initial treatment of choice for children with monosymptomatic
nocturnal enuresis is an enuresis alarm. There are two types of
alarms available in Australia:
• A pad-and-bell alarm — the child lies on a large pad placed in
the bed and any liquid triggers the alarm; and
• A personal alarm — the alarm is clipped onto the child’s
underpants or onto a continence pad placed inside the child’s
underpants and any liquid triggers the alarm.

Both types have been shown to be equally effective,18 although
the personal alarm is more likely to be disconnected during the
night. The choice is based on availability and patient acceptance.
Children generally use the alarm until they achieve 14 consecutive
dry nights, with treatment beyond 16 weeks being unlikely to
produce a cure.19 Two-thirds of children become dry during alarm
use, and about half remain dry after using alarms compared with
almost none after no treatment.18 Relapse can be avoided in an

3 Treatment for nocturnal enuresis

Alarm therapy

• Pad-and-bell alarm or personal alarm

To be used for a minimum of 14 consecutive dry nights to a 
maximum of 4 months

Desmopressin

• Nasal spray 10–40 µg at night (start with 10 µg nightly and titrate 
up to 40 µg)

• Tablet 200–400 µg at night

Available on authority prescription for children over 6 years who 
have failed alarm treatment or where alarm therapy is 
contraindicated.
192 MJA • Volume 182 Number 4 • 21 February 2005



MJA PRACTICE ESSENTIALS –  PAEDIATRICS
additional 25% of children by using overlearning — giving extra
bedtime fluids while continuing to use the alarm after successfully
achieving night dryness.18

The ADH analogue desmopressin is effective in 60% of children
with monosymptomatic nocturnal enuresis. These children are
more likely to be those with a disturbed circadian rhythm of ADH
release and nocturnal polyuria. Compared with desmopressin,

alarms are about 30% more effective for treating bedwetting and
about 70% more effective in preventing relapse after treatment has
ceased.18 Desmopressin has a more immediate effect, but limited
sustained effect.18 Desmopressin can be used in the short term to
reduce the frequency of wetting for a specific purpose, such as
nights away from home. Desmopressin is now available in tablet
form as well as a nasal spray. Hyponatraemia is the most serious

Case study — an 11-year-old boy with bedwetting and daytime symptoms

A mother brings her healthy 11-year-old son to you. He has a history 
of bedwetting for five or more nights per week and has episodes of 
daytime urgency. His mother has unsuccessfully tried not giving him 
fluids after 5 pm and putting the boy on the toilet during the night.

The boy has never been dry for a period of 6 or more months. He 
acknowledges being frightened of getting out of bed at night. He 
also has a problem with constipation and occasionally soils. His 
older sister also had problems with bedwetting.

Examination findings, including neurological, spinal, abdominal 
and perineal examination, as well as blood pressure measurement 
and urinalysis, are normal.

You ask the boy’s mother to complete a 3-day frequency and 
volume (fluid balance) chart (see Chart for Days 1 and 2).

This shows the boy’s fluid intake is 650–800 mL/day (greater in the 
evening than during the day); his functional bladder capacity is 
100 mL (lower than expected for age); and he withholds voiding for 
hours and then experiences urgency. This information allows you to 
individualise therapy.

The boy refuses to wear a nappy to measure nocturnal urinary 
output. Uroflowmetry shows that his urine flow curve is bell-shaped 
(normal), and bladder ultrasonography shows no residual urine after 
voiding.

Your diagnosis is primary non-monosymptomatic nocturnal enuresis 
(bedwetting with daytime symptoms). 

Management

• Remove blame and shame from the child and family by discussing the 
causes and prevalence of bedwetting. Discuss bed protection.

• Recommend a collaborative approach to treatment between the child, 
parents and carers, teachers, continence advisor and doctor.

• Encourage the boy to void before bed and suggest that a night-light 
is used.

To reduce daytime urinary urgency you instruct the boy to:

• aim for a daily fluid intake of 1.5 litres (caffeine-free).

• drink at regular intervals throughout the whole day — slowing down 
in the evening.

• void at least 5–6 times per day instead of holding on.

• address constipation/soiling (see Constipation and toileting issues 
in children. MJA 2005; 182: Number 5).

You arrange for regular follow-up at 3–4-week intervals. Eight weeks later  
the boy has increased his functional bladder capacity, reduced urinary 
urgency, and resolved his soiling problem. However, he continues to wet the 
bed most nights. Thus, by focusing on his daytime symptoms, the problem 
has been simplified to monosymptomatic nocturnal enuresis.

After family consultation, you prescribe a pad-and-bell alarm. It takes the 
boy 8 weeks to become dry at night. At completion of treatment, emphasis 
is placed on continuing good bladder and bowel habits. 
MJA • Volume 182 Number 4 • 21 February 2005 193
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potential complication of desmopressin therapy (associated with
overdrinking at bedtime). Treatment for nocturnal enuresis is
summarised in Box 3.

For non-responders to individual alarms or desmopressin ther-
apy, combination therapy with an alarm and desmopressin can be
tried,1 although there is insufficient evidence to demonstrate
effectiveness.18 Anticholinergics (oxybutynin) can be used in
children with nocturnal detrusor overactivity, identified clinically
as the group who do not respond to either desmopressin therapy
or alarms.18 Although tricyclic antidepressants and related drugs
are effective in about 20% of cases, they are no longer recom-
mended for the treatment of bedwetting because of their poten-
tially serious cardiotoxic adverse effects.20

There is insufficient evidence to demonstrate the efficacy of
other commonly used interventions for monosymptomatic noctur-
nal enuresis, such as simple behavioural and physical interven-
tions (fluid restriction before bedtime, lifting, scheduled waking,
star charts and other reward systems, retention control training),
although these are widely used as first-line therapy.21 Comparing
complex behavioural and educational interventions, such as dry-
bed training (intensive training with regular waking at night), or
full-spectrum home training (combined enuresis alarm with clean-
liness training, retention control and overlearning), with an enu-

resis alarm alone, showed the alarm method to be better than the
complex method without an alarm, but dry-bed training supple-
mented by an enuresis alarm may reduce the relapse rate.22 In
children with upper-airway obstruction, treatment of the obstruc-
tion may stop bedwetting.16

Children with daytime symptoms
Children with daytime symptoms are more resistant to treatment
and more vulnerable to relapse than children with monosympto-
matic nocturnal enuresis.23 Motivation of the child and family is
necessary for success, and frequent follow-up is required.

Treatment should first be aimed at daytime symptoms. Although
daytime symptoms are most commonly caused by detrusor insta-
bility or dysfunctional voiding, it is important to exclude other
causes, such as neurological or urological causes. Treatment
includes a combination of urotherapy (teaching children to relax
their pelvic-floor muscles during voiding), regular voiding regi-
mens, anticholinergic therapy, and normalising fluid intake.1

Constipation and faecal impaction (with or without soiling) can
cause detrusor overactivity, reduced functional bladder capacity
and urinary tract infection. Treatment of constipation alone can
cure enuresis.24 It is thought that reduced fluid intake and intake
of caffeinated drinks, such as cola or chocolate drinks, may also
exacerbate detrusor overactivity.25

When to refer

Referral for specialist advice is highly recommended for treatment
failure after 8–12 weeks for any form of bedwetting or daytime
incontinence. Useful websites for noctural enuresis are listed in
Box 4.
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