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ABSTRACT

Objectives: Nocturnal enuresis (NE) is a common urological complaint among children. The most common cause of obstructive airway disease in 
children is enlarged tonsils and adenoids. Although the relationship between the presence of NE and sleep disorders is unclear, some studies show that 
enuresis improves after airway obstruction is resolved. We aimed to investigate the relationship between upper airway obstruction and NE in children.

Methods: Between September 2020 and June 2021, 66 pediatric patients diagnosed with persistent NE were included in the study. A total of 57 healthy 
patients were included in the control group. The presence of snoring and apnea, the presence of Attention-Deficit/Hyperactivity Disorder (ADHD)/social 
adjustment disorder, academic achievement, and family members’ history of NE were asked through questionnaires filled out by the families. An upper 
airway examination was done with a flexible nasopharyngoscope.

Results: The mean ages of the study patients and healthy controls were 8.32±2.1 and 8.18±2.3 years. The female/male ratio was (25/41) and (33/24), 
respectively. Of the case group, 62.1% were male, and 78.8% were under nine years old. The frequency of snoring/apnea in children with enuresis was 
27.3%, while it was 19.3% in the control group (p=0.299). It was found that more enuresis developed in children with high BMI (p=0.044). Family history 
was higher in the NE group than in the control group, but it was not statistically significant (p=0.173).

Conclusion: Nocturnal enuresis is commonly associated with obstructive sleep apnea. Upper airway obstruction, obesity, and male gender are important 
risk factors for NE.
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INTRODUCTION

Nocturnal enuresis (NE) is a common urological complaint 
among children.1 According to the definition of The International 
Children’s Continence Society, enuresis (synonymous with 
intermittent nocturnal incontinence) refers to discrete episodes 
of urinary incontinence during sleep in children ≥5 years of 
age.2 Its prevalence is about 5-10%.1,3 Several aetiologies have 
been researched for nocturnal enuresis, but its pathogenesis 

is still unclear.4 Reduced functional bladder capacity, detrusor 
overactivity, nocturnal polyuria, release, and immaturity of the 
sleep mechanism have been implicated.5 Enuresis is seen in 
patients without bladder dysfunction, and lower urinary tract 
complaints are defined as monosymptomatic nocturnal enuresis. 
This disease is described in children older than five years.1,3

Sleep problems in childhood with enuresis have been studied for 
a long time. The relationship between the presence of enuresis 

Correspondence: Hüseyin Günizi E-mail: drgunizi@gmail.com
Received: 21.02.2024  Accepted: 01.04.2024
© 2024 The authors. Published by Aydın Pediatric Society. This is an open access article distributed under the Creative Commons Attribution License (CC BY), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

https://orcid.org/0000-0002-3682-3661
https://orcid.org/0000-0001-8653-0544
https://orcid.org/0000-0002-7042-8307
mailto:drgunizi@gmail.com
https://creativecommons.org/licenses/by/4.0/


Trends in Pediatrics 2024;5(2):33-37Kol et al. Upper Airway Obstruction in Nocturnal Enuresis

34

and sleep disorders is not clear. There are some hypotheses 
about the association of nocturnal enuresis with obstructive 
airway disease because it may resolve after corrective operation 
for the disease. The most common cause of obstructive airway 
disease (OAD) in children is enlarged tonsils and adenoids that 
block the airway and obstruct breathing during sleep.6 

Studies are showing that self-esteem is impaired in children 
with nocturnal enuresis. Low self-esteem is a risk factor for 
psychiatric disorders and social adjustment problems. Therefore, 
when treated appropriately, later psychological disorders can be 
prevented. In addition, studies emphasize that it is important 
to start treatment early in these children.7 Also, studies show 
that children affected by enuresis tend to have a worse sleep 
quality when compared to unaffected children.8 These data 
show that enuresis is associated with an increased risk for 
learning disabilities, intellectual disability, and worse school 
performance.9

We aimed to investigate the relationship between upper airway 
obstruction and enuresis and its possible risk factors in children.

METHODS

A total of 66 patients (41 males, 25 females) with the diagnosis 
of persistent enuresis who attended the outpatient clinics of the 
pediatric department of Alanya Alaaddin Keykûbat University 
Medical Faculty Hospital between September 2020 and June 
2021 were included in the study. Ethical approval was obtained 
from the Alanya Alaaddin Keykûbat University prior to the study. 
Written informed consent was obtained from all children’s 
parents. Cases with complaints such as daytime urinary 
incontinence, sudden urgency to go to the toilet/incontinence 
before reaching the toilet, intermittent urination, straining while 
urinating, persistent constipation, secondary enuresis, mental 
retardation, and chronic disease were not included in the study. 
The control group included 57 healthy patients (24 males, 33 
females) with no enuresis symptoms. The presence of snoring and 
apnea, the presence of ADHD (Attention-Deficit/Hyperactivity 
Disorder)/social adjustment disorder, academic achievement, 
and family members’ own history of enuresis were asked through 
questionnaires filled out by the families. The survey questions 
were developed by reviewing the relevant literature on the 
subject. The questions were reorganized in accordance with the 
purpose of the study.10,11 Then, an upper airway examination was 
performed with a flexible nasopharyngoscope in each group. 
Tonsil hypertrophy and adenoid vegetation were classified 
from 0 to 4 according to the tonsil to oropharynx and adenoid 
to nasopharynx ratio 1; 25%, 2; 25–50%, 3; 50–75%, or 4; 75–
100%.12 The Body Mass Index (BMI) percentage was calculated 
by measuring the height/weight of the children in the outpatient 

clinic, and they were divided into three groups, namely normal 
weight (5th-84th percentile), overweight (85th-94th percentile), 
and obesity (≥95th percentile), according to their BMI.13

All analyses were performed using the IBM SPSS Statistics 
Version 22.0 statistical software package (IBM Corp. Released 
2011. IBM SPSS Statistics for Windows, Version 22.0. Armonk, 
NY: IBM Corporation). Categorical variables were expressed as 
numbers and percentages, whereas continuous variables were 
summarized as mean and standard deviation. The differences 
between the categorical variables were compared with the 
chi-square test, and the differences between the groups were 
compared with the Mann-Whitney U test. It was accepted as the 
statistical significance level (p <0.05).

RESULTS

Sixty-six patients diagnosed with enuresis in the pediatric 
age group and 57 healthy control groups were examined 
prospectively. The mean ages of the study patients and healthy 
controls were 8.32 ± 2.1 and 8.18±2.3 years. The demographic 
characteristics of the groups are presented in Table 1. Of the 
enuresis group, 62.1% were male, and 78.8% were under nine 
years old. While the frequency of snoring/apnea in children 
with enuresis was 27.3%, it was 19.3% in the control group, and 
the difference was not statistically significant (p=0.299). Family 
history was higher in the enuresis group than in the control 
group but was not statistically significant (p=0.173).

When the patients were classified according to their BMI values, 
the percentages of normal weight, overweight and obese 
patients in the control group were 87.7% (50), 8.8% (5) and 3.5% 
(2), respectively, while in the enuresis group they were 69.7% 
(46), 16.7% (11) and 13.6% (9), respectively. Our BMI results 
of sick children supported that more enuresis was observed in 
overweight and obese children, and it was statistically significant 
(p=0.044). Although family history was present in 18.2% of 
children with enuresis, it was not statistically significant. 
(p=0.231). When we evaluated the presence of ADHD and social 
adjustment disorder, we found no difference between enuresis 
(10.6%) and the control group (10.5%) (p=0.989). While low 
academic achievement was 22.7% in enuretic children, it was 
12.3% in the control group. However, this difference was not 
statistically significant—(p=0.132) (Table 1).

DISCUSSION

Nocturnal enuresis is one of the common problems encountered 
in childhood. At the same time, it causes psychosocial problems 
and a decrease in academic achievement, and with this aspect, 
it becomes a source of serious emotional distress and anxiety for 
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families.10 It is known that patients with enuresis in childhood are 
at risk for polyuria in adulthood.14 Similarly, childhood enuresis 
plays a predictive role in anxiety and depression in adults at 
older ages.15 In this respect, treatment of nocturnal enuresis and 
the underlying risk factors are important. 

The incidence of NE in the population is not known exactly. 
While its prevalence was found to be 12.6% in studies in Turkey, 
it was reported that it was most commonly observed in the 5-12 
age group.16 The prevalence of enuresis tends to decrease with 
age. Literature data indicate that enuresis nocturna is detected 
more frequently in boys.17 In our study, the mean age of children 
with nocturnal enuresis was 8.3 years. Of these, 62.1% were 
male, and most (78.8%) were under nine years old. Our findings 
support that nocturnal enuresis is observed more frequently at 
early age periods and in boys. In this regard, it was found to be 
compatible with general literature information.18

It is known that having a family history of enuresis increases 
the risk.19 If one of the parents has a history of enuresis, the 
risk of developing enuresis in the child is 43%, while the risk of 
developing enuresis in the child is 77% if both parents have a 
history of enuresis.20 Several loci on chromosomes 12,13 and 22 
have been identified in some studies.19 This positive correlation 
suggested that genetic factors may play a role in enuresis.21 In 
our study, although we found a family history in 18.2% of the 
children with enuresis, we did not find a link to the probability 
of developing enuresis in children (p=0.231). However, we think 
that parents may not be able to answer this question correctly 
due to social concerns, which may have affected the results.

Although a relationship has been shown between nocturnal 
enuresis and obesity, this issue is still unclear.22 Overweight and 
obese children are generally thought to be fed an unhealthy 
diet, and because of this diet, the functional development 
of the bladder is prevented.23 In a study, it was reported that 
while enuresis was observed in 9% of normal children, this 
rate reached 30% in obese children.24 In their study, Ma et al. 
reported that there is a link between obesity and enuresis and 
that there is a low response to treatment in overweight and 
obese children.25 Our results supported that more enuresis was 
observed in overweight and obese children (p=0.044).

NE is a disease that affects patients’ social lives and academic 
achievement. A study found that the academic achievement of 
children with enuresis was significantly lower than that of healthy 
children.26 In psychological analysis tests performed in children 
with enuresis, it was thought that incomplete intellectual 
maturation and an underlying ADHD might cause low academic 
achievement.27 In a study, it has been reported that children 
with enuresis have more anxiety and feel depressed.28 In a large 
study of 331 children, the presence of enuresis was statistically 
significantly increased in those with ADHD compared to normal 
children.17 These data suggest that enuresis has an impact on 
academic achievement. On the other hand, some literature data 
also states no significant difference in academic achievement in 
children with primary enuresis compared to healthy children.19 
When we evaluated the presence of ADHD in our study, we did 
not detect any difference between enuresis and the control 
group (p=0.989). However, in terms of academic achievement, 
we showed that children with enuresis had a lower success rate 
(22.7%) than the control group (12.3%) (p=0.132). These findings 
were also similar to the literature.9

Table 1. Demographic characters of control and case group and comparison of results between groups

Case Group
(n=66)

Control Group
(n=57)

p

Age (year) (Mean±SD) 8.32±1.57 8.18±1.56 0.547

Gender female/male)(%) 25(37,9%) / 41(62,1%) 33(57,9%) / 24(42,1%) 0.027

Familial history of nocturnal enuresis (%) 18.2 10.5 0.231

Academic Achievement (%) 87.7 77.3 0.132

ADHD (%) 10.5 10.6 0.989

Snoring/Apnea (%) 19.3 27.3 0.299

Tonsillar Hypertrophy (%) 35.6 54.5 0.479

Adenoid Vegetation(%) 22.8 37.0 0.019

Septum Deviation (%) 24.6 18.2 0.388

Allergic Rhinitis (%) 12.3 16.7 0.493

ADHD: Attention-Deficit/Hyperactivity Disorder.
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It is known that nocturnal enuresis may accompany diseases 
such as constipation, obstructive sleep apnea (OSA), urinary 
tract infection, and bladder dysfunction.22 The coexistence 
of sleep disorder and enuresis has been revealed in previous 
studies.29 Both bladder filling and detrusor contractions are 
strong stimuli for awakening. However, the fact that impending 
voiding does not trigger awakening in children with enuresis 
suggests that this is a sleep-related problem. It is thought to be 
related to the incomplete development of the brain in children 
and the immaturity of the sleep center in the hypothalamus.30 
In addition, it was thought that increased urinary output 
due to increased brain natriuretic peptide (BNP) secretion in 
children with OSAS may be among the other causes of enuresis 
development.31 Snoring and enuresis are thought to be two 
entities that are seriously related to each other.29 Although our 
data showed that the frequency of snoring/apnea increased 
in children with enuresis (27.3%), these findings were not 
statistically significant (p=0.299).

Adenotonsillar hypertrophy (ATH) is the most common cause of 
OSA in the pediatric age group and also the most common cause 
of upper airway obstruction associated with enuresis. Upper 
airway obstruction is usually not the primary cause of enuresis, 
but it leads to enuresis in children.8 The hypothesis about the 
link between the two conditions is that persistent arousal stimuli 
from the airways lead to paradoxically raised arousal thresholds 
in order to preserve sleep. As a result, it is thought that the child, 
whose bladder is full, cannot interrupt his sleep and develops 
enuresis. In a study, a significant relationship was found between 
septal deviation, adenoid hypertrophy, and enuresis, but they 
did not find a significant relationship between the presence of 
allergic rhinitis and tonsillar hypertrophy.32 Therefore, correcting 
sleep disorders and indirectly correcting NE is the expected 
response in children with ATH. Another study showed that 
enuresis improved in 40% of children with enuresis with ATH and 
septal deviation after necessary surgery.6 These data suggest 
that pathologies causing upper respiratory tract obstruction may 
be involved in the etiology of enuresis.

The relationship between the presence of allergy and enuresis 
has not been fully elucidated. Abdollohi-Fakhim et al. stated 
that they did not find a relationship between enuresis and 
allergy.33 However, data show that allergic rhinitis causes sleep 
disturbance, affects sleep quality, and poses a risk in terms of 
nocturnal enuresis and obstructive sleep apnea.34 In our study, 
16.7% of children with enuresis had accompanying allergic 
rhinitis. However, there was no statistical significance compared 
to the control group (p=0.493).

Again, adenoid hypertrophy was significantly higher in children 
with enuresis (47%) (p=0.019). Especially in children with 
enuresis, severe adenoid vegetation was detected at a higher 
rate. However, this situation was not statistically significant 
(p=0.269). When evaluated in terms of tonsillar hypertrophy, 
there was no statistically significant difference between tonsillar 
hypertrophy and enuresis, although enuresis was observed 
more in children with severe tonsillar growth (22.7%). These 
results seem similar to the literature.6,32

There are two main limitations to our work. First, we used a 
questionnaire instead of the polysomnography test to detect 
sleep disorders. The other limitation is that children with ATH 
were not questioned whether there was a correction operation 
or not. Therefore, questioning only for symptoms and lack of 
follow-up of patients partially weakened the power of our study.

CONCLUSION

Nocturnal enuresis is commonly associated with obstructive 
sleep apnea. Upper airway obstruction, obesity, and male gender 
are important risk factors for NE. The low academic achievement 
of children with NE is a striking phenomenon. In addition, we 
think that the evaluation of children presenting with enuresis 
in terms of upper respiratory tract obstruction is important as a 
step of treatment.
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