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ABSTRACT 
 
Nocturnal enuresis is defined as nighttime bedwetting in children five years of age or older in the 
absence of neurological or structural problems affecting the bladder. A wide variety of interventions 
are used to treat nocturnal enuresis include simple behavioral intervention, enuresis alarm, and 
pharmacological treatment—the aim of the study to assess the management of nocturnal enuresis 
in children. A prospective cross-sectional study included 150 children attend the advanced 
diagnostic center. Data collected by direct interview questionnaire was tested –coded and analyzed 
by SPSS version 20 in tables and graph &excel. The result of this study showed that the highest 
treatment adopted was simple-cognitive behavioral therapy (87%), with the highest (94.7%) of 
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patient surveyed adopted lifting and awaking technique,(38%) of patient surveyed have taken 
imipramine, (26%) of patient surveyed have taken 75mg dose of imipramine, (37%)of patients 
surveyed had a full response from imipramine therapy. The study showed that the first-line 
treatment that is needed is simple-cognitive behavioral therapy with instruction regarding diet and 
fluids, and it is very useful. The main drug was used in the treatment of nocturnal enuresis is 
imipramine with a dose of 75mg. 
 

 
Keywords: Assessment; nocturnal; enuresis; management; children. 
 

1. INTRODUCTION 
 
A common concern in children is nocturnal 
enuresis or bedwetting. For them, as well as for 
their friends, it is a cause of tension, who may 
also face substantial financial expenses. The 
Avon Longitudinal Study of Parents and Children 
found that the prevalence of bedwetting. 
 
< 2night per week is 30 percent at 4.5 years and 
8 percent for 9.5 years and the prevalence of 
bedwetting ≥2 nights per week is 8 percent at 4.5 
years and 1.5 percent at 9.5 years [1]. 
 
Continuous incontinence refers to constant 
leakage of urine and can occur even in infants 
and young children. Intermittent incontinence 
defined as any urine leakage in discrete amounts 
in a child at least 5 years old. When a child has 
never been dry of urine, they have primary 
incontinence. However, if a child becomes 
incontinent after a previous good urinary control 
period, they have secondary incontinence. When 
intermittent incontinence occurs while the child is 
awake, it is called daytime incontinence. 
Conversely, when occurring while asleep, it 
described as enuresis or nocturnal enuresis. 
 
Mono symptomatic nocturnal enuresis is 
bedwetting without daytime symptoms; this is the 
most common form of enuresis. Non-mono 
symptomatic nocturnal enuresis is bedwetting 
with daytime voiding symptoms [2]. 
 
This knowledge helps the practitioner know the 
different treatment approaches available for their 
enuretic patient. Notably, experts recognize that 
a significant portion of monosymptomatic 
enuresis patients likely has under-reported or 
under-diagnosed daytime symptoms, thus 
explaining the over-lapping therapeutic efficacy 
in many patients. As the therapy for non-
monosymptomatic enuresis incorporates 
strategies used for daytime incontinence and 
monosymptomatic enuresis. After excluding 
underlying medical conditions and undertaking 
an appropriate evaluation to exclude relevant 

comorbid conditions, the ICCS recommends a 
stepwise approach to treating monosymptomatic 
enuresis [3].  
 
Several factors, such as reduced bladder 
capacity, delays in development, nocturnal 
polyuria, sleep disorders, snoring at night, 
psychological issues, etc., may cause this 
problem [4]. 
 
Most children with primary nocturnal enuresis 
have significant signs of stress and mental 
problems, and most of the symptoms are anxiety 
disorders [5]. 60% of patients with enuresis 
disorder had at least one mental factor [6]. 
Anxiety disorders are prevalent and are involved 
in about 5% - 10% of children and adolescents 
[7].  
 
With symptoms of urgency, frequency, multiple 
series demonstrate that 6-30% of children suffer 
from urinary incontinence [8]. Urinary 
incontinence affects both the child and the family 
socially, emotionally, and behaviorally [9].  
 
Mood disorders such as attention deficit 
hyperactivity disorder and anxiety and conduct 
disorders are frequent comorbidities encountered 
in children with UI [10], as is constipation [11]. 
 
Important risk factors include that enuresis is a 
pediatric public health problem associated with 
young age children, family history of enuresis 
and history of urinary tract infections, and a lot of 
maternal & child demographic data.[12]. 
 
Bladder dysfunction may be caused by detrusor 
overactivity, with involuntary detrusor contraction 
during bladder filling resulting in symptoms of 
urgency and/or the frequency with or without 
urge incontinence, often associated with a small 
functional bladder capacity [13]. 

 
Management of primary nocturnal enuresis 
should begin with educating and reassuring the 
child and parents about the condition. The first 
treatment line is behavioral therapies, and 
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pharmacotherapy is only recommended for 
children who are affected by enuresis. [14].  
 

Medication should not be started in children 
unless non-pharmacological interventions fail 
[15]. Three frequently used drugs for the 
treatment of enuresis are imipramine, 
desmopressin, and oxybutynin [16]. 
 

In one study, the majority of the sample had bed 
wetting previously; most of them start bedwetting 
at age 5 years old. All children were questioned 
with a standard form that discussed the 
statistically significant disparity in constipation 
between the two groups in their micturition and 
defecation behaviors (z = -9,251; P = 0,000) [17].  
 
Children in the oxybutynin group showed a 
slightly higher response rate (71.0% success) 
and a lower relapse rate (31.8%), while in the 
desmopressin group, the response and relapse 
rates were 63.3% and 57.9%, respectively, and 
in the imipramine group 61.3% and 63.2%, 
respectively. However, the difference between 
the 3 groups in terms of response (P = 0.701) 
and relapse rates (P = 0.095) was not statistically 
significant [18]. 
 

1.1 Objectives 
 
1.1.1 General objective 
 

To evaluate nocturnal enuresis management in 
children in the advanced diagnostic center. 
 
1.1.2 Specific objective 
 

To determine the type & symptom of nocturnal 
enuresis in children &daytime wetting, family 
history. 
 

To assess frequency per night, week, a patient 
who get wake up, trigger factor, and cause of 
nocturnal enuresis in children.  
 

To identify different types of treatment of 
nocturnal enuresis in children, side effects of 
drug& response of different types of treatment. 
 

2. MATERIALS AND METHODS 
 

Observational - cross sectional-hospital based 
study, conducting during the period starting from 
November (2017) to February (2018) and 
performed at the advanced diagnostic center. 

The child with nocturnal enuresis attending the 
health facility at the time of the study. The 
questionnaire was filled with the child and mother 
and father or relative in the rest time without any 
interruption. 

 
All pediatric –both gender –age (1day to 16 
years) between November to February will be 
included. 

 
2.1 Statistical Analysis 
 
Data collected by direct interview questionnaire 
tested –coded and analysis of result                            
by SPSS version 20 in tables and graph &excel. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Study Population Characteristics 
 
Demographic data results indicated that 62% 
were males and 38% females. Their ages range 
from (5-18). The expected age range was (9-12) 
represented 41% .55% had a first degree, 41% 
second degree, and 4% others of family history. 
In terms of the complaint, nocturnal enuresis 
were 64%, 36%daytime wetting with nocturnal 
enuresis as shown in table 1. Regarding the 
patient age group, the results of this current 
study revealed that (62%) were males and (38%) 
were females between (9-12) years, which is 
supported by [12], who found that 62% of the 
study sample were females, the age of total 
sample 76% were range between (13-18) years 
old. 

 
The differences between sample individual                
for population characteristic was statistically 
significant (P≤0.05).except age (P=0.249) >0 .05.  

 
3.2 Patients Complains and Symptoms  
 
74% of the children had primary complain               
while 26% was secondary.91% of the children 
had monosymptomatic and 7% polysymptomatic. 
 
3.3 Patients Surveyed 
 
Regarding psychological stress, the measured 
result indicated that (4.7%) of patients had 
secondary nocturnal enuresis, as shown                
in Fig. 1. 
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Table1. Population characteristics based on the study design (N=150) 

 
Patterns Frequency (%) P value 
Gender  0.016* 
Male 62(62%)  
Female 38 (38%)  
Age   0.249 
5-8 years 31 (31%)  
9-12 years 41 (41%)  
13-18 years 28 (28%)  
Family History  0.000*** 
First degree 55 (55%)  
Second degree   41 (41%)  
Others 4 (4%)  
Complaint  0.005** 
Nocturnal enuresis  64 (64%)  
Nocturnal enuresis with daytime wetting 36(36%)  

* P≤0.05, **, P≤0.01, ***, P≤0.001 

 

 
 

Fig.1. Frequency percentage of distribution of trigger factor to secondary nocturnal enuresis 
N=150 

 
The results obtained from this study were in 
harmony with [19] found that a clear                  
significant difference between the control                   
and patient groups. All subgroups of anxiety 
disorders such as generalized anxiety                 
disorder( GAD), and their relationship                       
with primary nocturnal enuresis. In the                  
case of GAD, 46 of the participates scored 9, and                      
higher, so the prevalence of the                     
mentioned disease in the patient group was 
12.8%.  

Regarding family history in this study, we found 
that (42%) of patients surveyed had a family 
history of nocturnal enuresis, and this confirmed 
with the previous study of [12] showed the 
highest frequency (74 %) risk factors of enuresis 
were by genetic factors. 
 

3.4 Time and Night Bedwetting 
 

74% of the participant mentioned that the time of 
night bedwetting occurs at few hours after 



sleeping further 26% after many hours after 
sleeping. Bed-wetting occurs at nights, in 34% of 
children happen on once night while in 66% 
occurs more than once a night and this similar 
finding of [12] found that 20%Once, 26%
and 40% day and night. 
 

In term of bedwetting that occur weekly, 19% of 
the children infrequent (1-2 wetting per week), 
68% moderately severe (3-5 wetting per week) 
and 13% Severe (6-7 wetting per week) as 
shown in Fig. 2(P≤0.001). 
 

3.5 Wake Up of Children and Amount of 
Urine 

 

Equally, 50% for the children waking up before 
and after bedwetting. 53% of the children had a 
large amount of urine, while 47% had not (P 
=0.549).  
 

3.6 Child Comorbidities 
 

Regarding comorbidities, the results found that 
4% constipation, 6% soiling, 11% developmental 
problems, 15% attention deficit hyperactivity 
disorder, 10% learning difficulties, 6% diabetes 
mellitus. In addition to that 18% behavioral or 
emotional problems, 22% family problem, 3
vulnerable child, 13% child abuse, 32% fear and 
15% attention deficit hyperactivity disorder and, 
this was similar finding with [20] found that 
12.52% attention deficit hyperactivity disorder. 

Fig. 2. Frequency percentage of distribution of
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sleeping further 26% after many hours after 
wetting occurs at nights, in 34% of 

children happen on once night while in 66% 
occurs more than once a night and this similar 

20%Once, 26% at night 

In term of bedwetting that occur weekly, 19% of 
2 wetting per week), 
5 wetting per week) 

7 wetting per week) as 

Wake Up of Children and Amount of 

Equally, 50% for the children waking up before 
and after bedwetting. 53% of the children had a 
large amount of urine, while 47% had not (P 

, the results found that 
4% constipation, 6% soiling, 11% developmental 
problems, 15% attention deficit hyperactivity 
disorder, 10% learning difficulties, 6% diabetes 
mellitus. In addition to that 18% behavioral or 
emotional problems, 22% family problem, 3% a 
vulnerable child, 13% child abuse, 32% fear and 
15% attention deficit hyperactivity disorder and, 
this was similar finding with [20] found that 
12.52% attention deficit hyperactivity disorder. 

No one had sleep apnea and 1% upper airway 
obstructive. 

 
The differences between sample individual for 
the simple behavioral technique was statistically 
significant (P ≤0.05).except alarm (P 
=0.908).Stop-start training (P=0.511). 
 

3.7 Type of Treatment 
 
87.3% of patients surveyed were treated with 
simple behavioral therapy as -
before considering drugs, which was the same 
approach done in a previous study by [21]. In this 
study, none of the patients have used an 
alarming device for treating nocturnal enuresis. 
This in contrast with the previous study of [22] 
found that treatment of nocturnal enuresis with 
an alarm technique was satisfactory in the 
Brazilian sample.  

 
 The result for the distribution of the 
type of treatment in this study, were 97% fluid 
restriction, 53% psychotherapy, 91% dry bed 
training, 45% decompression. In addition to 2% 
oxybutynin, 33% imipramine hydrochloride, 6% 
behavioral intervention, and 31% others as 
shown in Fig. 3. (Fluid restriction P
Psychotherapy P≤0.031.Dry bed training 
(P≤0 .000), Desmopressin (P≤0.000), Oxybutynin 
9P ≤0.000), Imipramine (P ≤0.036).

 

 
Frequency percentage of distribution of bedwetting occurs weekly N=150
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Table 2. A simple behavioral technique for treating Nocturnal enuresis (94.7%) of patient 
surveyed adopted lifting and awaking technique 

 

Simple behavioural technique  Frequency Percent P value 

Lifting /awaking Yes 

No 

Total 

142 

6 

148 

94.7 

4.0 

98.7 

0.000*** 

 

Chart-reward system 

Yes 

No 

Total 

126 

22 

148 

84.0 

14.7 

98.7 

0.000*** 

Retention control training Yes 

No 

Total 

96 

52 

148 

64.0 

34.7 

98.4 

0.000*** 

   Alarm Yes 

No 

Total 

148 

150 

98.0 

100 

 

0.908 

Stop start training Yes 

No 

Total 

78 

70 

148 

52.0 

46.7 

98.7 

0.511   

Diet-fluids Yes 

No 

 

Total 

128 

15 

150 

85.3 

10.0 

95.3 

0.000*** 

Triple voiding Yes 

No 

Total 

39 

18 

 57 

26.0 

12.0 

  38 

0.005** 

**, P≤0.01, ***, P≤0.001 
 

3.8 Different Type of Drugs 
 
In this study, 38% of patients surveyed had taken 
imipramine, and that (24.7%) of patients 
surveyed had a full response from imipramine 
therapy and (14%) had a partial response as 
shown in figure no.4, and this was the same as 
[15] found that imipramine had been efficacious 
in 40 - 60% of children. Another systematic 
review showed that imipramine had been 
associated with a reduction of about one wet 
night per week during the treatment [23]. 
 
In this study, the rate of desmopressin in treating 
enuresis was 2.7%, and for oxybutynin 1.3%, 
There is not enough evidence-based and reliable 
information indicating oxybutynin as an 
efficacious treatment for monosymptomatic 
enuresis [24]. Some studies recommended 
oxybutynin for desmopressin resistant children or 
those with primary nocturnal enuresis and 
daytime wetting [15,25]. 
 
Side effect (4.7%) of patients surveyed had 
insomnia, 0.7%urinary retention, 1.3% nausea, 

1.3%constipation, and 2% dry mouth from 
imipramine therapy. This finding was in 
agreement with [15] found that dose-related 
adverse effects of tricyclic antidepressant use. 
There may be drowsiness, lethargy, anxiety, 
exhaustion, disrupted sleep, and gastrointestinal 
upset. In children with nocturnal polyuria and 
average bladder capacity, desmopressin is 
perhaps most efficient. Patients respond more 
rapidly to desmopressin than they respond to 
alarm systems. For resistant cases, combined 
treatment is effective [15].  

 
Concerning adverse reactions, a cross-             
sectional analysis comparing patients with 
primary and secondary nocturnal enuresis               
found that both types of enuresis are                 
similar in frequency, urgency, nocturia, 
constipation, and daytime wetting. Daytime 
wetting is also associated with                    
constipation, which occurs in more than 50% of 
children with secondary nocturnal enuresis and 
almost 75% of children with primary nocturnal 
enuresis [26]. 



Fig. 3. Frequency percentage of the type of treatment

Fig. 4. Frequency percentage of different types of drugs used on nocturnal enuresis N=150
 

4. CONCLUSION 
 
Firstly, nocturnal enuresis is a medical condition 
when exceeding a certain age and pattern it can 
be related to various comorbidity. 
 
This study concludes that large numbers of 
patients with nocturnal enuresis, but there 
is no patient with daytime wetting (diurnal) 
within the number surveyed. The height 
prevalence of nocturnal enuresis is between
(9-12) and males are mostly affected. 
family history is fundamental to determine the 
case of patient .trigger factor and cause of 
nocturnal enuresis in children. If to identify 
different type of nocturnal enuresis is necessa
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when exceeding a certain age and pattern it can 

This study concludes that large numbers of 
patients with nocturnal enuresis, but there                        
is no patient with daytime wetting (diurnal)                 
within the number surveyed. The height 
prevalence of nocturnal enuresis is between            

12) and males are mostly affected. The                    
family history is fundamental to determine the 
case of patient .trigger factor and cause of 
nocturnal enuresis in children. If to identify 
different type of nocturnal enuresis is necessary 

to put the plan of treatment & the side effect of 
the drug. 
 

The most common cause was genetic
treatment instruction and drug regimen can 
extensively reduce nocturnal enuresis.
 

The first-line treatment of nocturnal enuresis is 
cognitive- simple behavioral therapy with 
instruction regarding diet and fluids, and it is very 
useful. 
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