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Introduction
Sleep is an important factor for well-being, good health sta-

tus, life quality in general population, also it is very important for 
well-growthing in childhood.  Sleep problems may affect mental 
and physical condition of patients, and also with poor social in-
teraction (1). Nocturnal enuresis (NE) is a frequent pathological 
entity in pediatric population and can cause sleep problems (2). 
According to the International Children’s Continence Society 
(ICCS), enuresis is both a symptom and a condition of intermit-
tent incontinence that occurs during periods of sleep. Enuresis 
is not more synonymous with nocturnal incontinence in line with 
the update report of the standardization committee of the ICCS 
(3). Primary monosymptomatic enuresis is used for the children 
who have not any other lower urinary tract (LUT) symptoms and 
bladder dysfunction, also have not a previous dry episode for 
at least 6 months (4). Terminology of NE only can be used for 
pediatric patients over 5 years old (4). It is associated with noc-
turnal hyperactivity of bladder, having a deep sleep, excessive 
nocturnal urine production and failure to awaken in response to 
bladder sensations during the night (5). Treatment options of 
NE include behavioral therapy, alarm therapy and desmopres-

sin. There is not any consensus about which therapy should 
be chosen in which patient yet. Also most of these children are 
healing without taking any treatment (4).

Enuretic children parents’ commonly complain with a severe 
deepness of children’s sleep and difficulty to wake up the child 
(6). Due to this condition it also affects the quality of life (QoL), 
but some opposite informations exist in the literature on QoL 
(4, 7). The overall prevelance ranges between 1.6% and 15%, 
but it declines with increasing age (8, 9). As the children get 
older, this condition becomes a bigger and distressing condi-
tion for both children and parents (10). Studies assessed the 
QoL for mothers of children with NE and it is indicated that they 
are negatively affected from this condition (11). The parents 
are found to have more anxiety due to this problem and their 
marital relations were also found to be affected (12). There are 
some risk factors found to be associated with NE such as age 
group, parental education level and family history of enuresis 
(13). The relation between enuresis and sleep disorders were 
assessed in many previous studies (2, 14). It was reported that 
there was a close relation between these two entities and also 
it is obvious that there is bidirectional interaction. According to 
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ABSTRACT

Aims:Nocturnal enuresis (NE) is a frequent pathological entity and it is known that children 
with NE have deeper sleep pattern and get diffuculty to wake up. In this prospective controlled 
study we aimed to determine which dimensions of sleeping quality were getting worsen in 
children with enuresis by using Medical Outcomes of Study Sleep Scale (MOS-SS).

Methods:Between 2014 July to 2017 July 53 children with monosymptomatic NE and 27 
controls were included in the study. After excluding any other urological and neurological 
disaseases, patients parents’ were requested to fill out the MOS-SS questionnaire form. 
According to questionnaire outcomes, groups were compared for the subdimensions of sleep 
quality.

Results:There were no significant differences between the groups in terms of age, gender and 
other demographical features (p>0.05). According to MOS-SS questionnaire results, there was 
no difference between groups in terms of snoring, shortness of sleep, sleep hours per night 
and daytime somnolence scores (p>0.05, for all subdomains). In contrast, sleep disturbance 
scores were significantly higher in patients with enuresis compared to the control group while 
adequacy of sleep scores were statistically higher in control group (p<0.05).

Conclusions:Assessment of sleep quality is very important for defining the underlying cause 
of NE. Children with NE are affected with sleep disturbance and do not have enough sleep 
adequacy according to MOS-SS questionnaire. Neurophysiologic studies would be needed for 
confirming the sleep disorders in addition to MOS-SS questionnaire.
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the studies reported in the literature, the children who have NE 
have daytime sleepiness and disturbed daily behaviours (15). 
Questionnaires and scales were used in order to assess this re-
lation (4). Medical Outcomes of Study-Sleep Scale (MOS-SS) 
is a 12-item self-report questionnaire form and used for assess-
ing 6 dimensions of sleep quality and quantity in patients and in 
the general population for over the past 4 weeks (16).

In this study, we aimed to improve the treatment success of 
neurological rehabilitation strategies that are more effective, 
targeted and empirically supported in patients with NE and to 
reveal neglected sleep problems in patients by using MOS-SS. 
According to our knowledge, it is the first study assessing sleep 
problems among children with NE using this sleep scale.

Methods
The study was designed as a prospective controlled study. 

Between July 2014 and July 2017, Fifty-three patients (36 
boys and 17 girls) with the diagnosis of monosymptomatic NE 
and 27 controls (17 boys and 10 girls) were included in the 
study. Ethical committee approval for the study was obtained 
from the Kecioren Research and Training Hospital Local Ethics 
Committee. All patients were evaluated with urine sample, rou-
tine biochemical analysis of blood test, pelvic ultrasound and 
post-micturitional residual urine volume to exclude any other 
urologic and neurologic pathologies. In addition, a 7-night and 
48 hours daytime bladder diary was obtained to evaluate en-
uresis and LUT dysfunction. Study populations’ parents were 
requested to fill out the MOS-SS questionnaire form. Age, gen-
der, family history, educational status, concomitant diseases 
and sleep factors were assessed in detail. As mentioned above 
the MOS-SS is a self-report questionnaire form and used for 
assessing 6 dimensions of sleep quality and quantity. It exam-
ines the subjectives by using a Likert-type Scale. MOSS-SS 
includes a few subscales; a sleep quantity subscale, a sleep 
problem index and five subscales. The five sleep quality sub-
scales includes sleep disturbance, snoring, awaken short of 
breath or with headache, sleep adequacy, and daytime som-
nolence. With the exception of sleep quantity, scores of each 
index range from 0 to 100, higher scores indicate higher levels 
of the concept being measured. Quantity of sleep is scored as 
the average hours slept per night (16). For this study, the data 
were collected during a baseline assessment for a longitudinal 
study of self-reported health outcomes in patients with enuresis 
nocturna. Patients who did not respond to the questionnaire 
form, who left an incomplete answer on the form, who were 
diagnosed as non-monosymptomatic NE (e.g., day time incon-
tinence, urgency, hesitancy, LUT pain etc.) and who had co-
morbidities that would affect their sleep quality (e.g., obstructive 
sleep apnea syndrome and tonsil hypertrophy)  were excluded 

from the study.

The data of study was evaluated with SPSS 22 Package Pro-
gram. As a result of normality test, while differences between 
the groups were examined, Mann Whitney U Test was used 
for the non-normally distributed variables in dual groups. Chi-
square test was used for assessing the dependence between 
variables. A p value of <0.05 was considered statistically sig-
nificant.

Results
A total of 53 patients with monosymptomatic NE were in-

cluded in the study (mean age: 9.05 ± 1.7). Seventeen of the 
patients were girls and 36 were boys. The total control group 
was 27 participants; 10 were girls and 17 were boys (mean 
age: 8.6±2.4). There was no statistically significant difference 
between groups in terms of age and gender (p>0.05).  Educa-
tional success and family history were assessed for the patient 
group. There was no statistically difference reported for the 
educational success of the patient group. While assessing the 
family history about enuresis, there was 7 paternal positivity, 6 
maternal positivity and 5 both maternal and paternal positivity 
in patient group. Concomittant diseases were also collected. 
Three patients had asthma, 1 patient had anemia and 1 patient 
had developmental problem.

According to MOS-SS questionnaire results there was no 
difference between control group and patient group in terms 
of snoring scores, shortness of sleep scores, sleep hours per 
night and daytime somnolence scores (p>0.05, for all subdo-
mains). In contrast, sleep disturbance scores were significantly 
higher in patients with enuresis compared to the control group 
while adequacy of sleep scores were statistically higher in con-
trol group (p<0.05) (Table 1).

Discussion
Enuresis nocturna is a frequent and disstressing pathologic 

entity among children and it can be a serious problem for chil-
dren and their parents. Several treatment methods are used 
such as educational and behavioral therapy, desmopressin, 
enuretic alarm devices. Different success rates were report-
ed in the literature regarding these treatment modalities. Also 
overtreatment is a concern, because of spontaneously resolv-
ing of enuresis by the time. Fera et al. reported similar success 
rates for desmopressin and behavioral treatment modalities 
(17). Withdrawal of desmopressin still remains controversial. 
Chua et al. indicated that structured withdrawal of desmopres-
sin would be better for avoiding relapses (18). Alarm device is 
an important treatment option with its higher success and lower 
recurrence rates but the compliance of families were founded 

Table 1: Sleep characteristics of the patients

MOS-SSa Domain Score Number of items in the 
Questionnaire

Patients Score
(mean±SD)

Control Group Score
(mean±SD) p

Hours sleep per night 1 8.93±1.5 9.5±1.36 b0.06
Sleep disturbance 4 48.1±21.4 25.1±17.1 b0.001*
Snoring 1 16.3±24.5 11.1±21.7 b0.33
Shortness of Sleep 1 11.8±20.3 5.9±12.1 b0.10
Adequacy of Sleep 2 30±21.5 45.9±27.6 b0.01*
Somnolance 3 32.9±40.7 37.04±35.8 b0.64
aMedical Outcomes of Study Sleep Scale       b Mann Whitney U Test      *p<0.05
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unfortunately lower than expected in studies (19). Ma et al. 
assessed the importance of behavioral interventions and they 
were found that behavioral changes affected the therapeutic 
responses (20). Arena et al. indicated that nocturnal enuresis is 
highly associatied with bladder and voiding dysfunctions, also 
constipation. They were reported that multimodal approach 
would positively affect the treatment outcomes positively (21). 
Nocturnal enuresis affects quality of life for both children and 
their parents negatively (10-12).

Several studies have been conducted in order to assess the 
relation between sleep quality and enuresis (2, 4). Psycho-
logical state and sleep quality are important issues in enuret-
ic children. Ucer at al. declared that according to their study, 
children with monosymptomatic NE had not depression but 
they were unhappy because of their disease (4). Dhondt et al. 
found higher sleep fragmentation and high periodic limb move-
ments in children with enuresis (22). Esposito et al. used Sleep 
Disturbances Scale for Children (SDSC) and they were found 
that nocturnal enuresis would be considered as a risk factor 
for sleep disorders. Sleep disorders were indicated as one of 
the important comorbidities of enuresis (8). Our study also in-
dicates the significant difference between patients and control 
group, in terms of sleep disturbance and sleep adequacy. Sleep 
disturbance scores were higher in patient group, meaning of 
this result is that patients have trouble falling asleep, awaken 
during sleep and have trouble falling asleep again. According to 
sleep adequacy scores control group have declare that they get 
enough sleep to feel rested upon waking in the morning and get 
enough amount of sleep they needed. This outcome could be 
very important while planning the treatment of enuresis. At this 
point, evaluating sleep disorders while assessing nocturnal en-
uresis could be an important situation for providing a successful 
treatment. Based on the MOS-SS scores maybe clinicians can 
decide which treatment modality is suitable for patient, and giv-
ing more intensive treatment approach for patients who have 
higher MOSS-SS scores could be an option. Also clinicians can 
avoid giving overtreatment to children. Kushnir et al. assessed 
the use of night diapers in children with enuresis. They found 
that the group that did not use night diapers had impaired sleep 
patterns and the group that used night diapers had similar 
sleep quality with healthy children (23). NE is frequently seen in 
a familial pattern, higher prevalence rates are found in individ-
uals of the family. Studies also revealed genetic factors in en-
uresis pathogenesis. Oguz et al. (24) showed relation between 
the age of spontaneous resolution of nocturnal enuresis and 
familial factors (24). As well as in our study, there were also pa-
ternal and maternal positivities. Different study designs used for 
assessing sleep disturbances by using questionnaires, actigra-
phies, polysomnography results. However, Soster et al. used a 
different method, they used cyclic alternating pattern (CAP) in 
their studies for analyzing sleep microstructure and they found 
impaired sleep arousal threshold and sleep fragmentation (25). 
It is very important to reveal sleep problems in patients with NE. 
Treatment outcomes can be improved according to resolution 
of associations between NE and sleep disorders.

Although our study has a prospective controlled structure, it 
has some limitations. First of all our patient population were 
not big enough. Secondly, we did not divide patients to groups 
according to treatment modalities that they already had. And fi-
nally, we did not offer any treatment modalities how these sleep 
disorders could be treat according to the MOS-SS question-
naire in children with nocturnal enuresis. Despite these limita-
tions, these subdomains of sleep disorder that we had showed 

in the present study may be a source for future research for 
neurophysiologists and practitioners of sleep medicine.

Conclusions
Assessment of sleep quality is very important for defining 

the underlying cause of nocturnal enuresis. Patients with noc-
turnal enuresis are affected with sleep disturbance and do not 
have enough sleep adequacy according to MOS-SS question-
naire. As it is clearly stated in our study, sleep disorders must 
be evaluated and treated for providing a successful treatment 
for nocturnal enuresis. Also neurophysiologic studies would be 
needed for confirming the sleep disorders in addition to ques-
tionnaires and patients could be evaluated if there is any dif-
ference on sleep problems according to treatment modalities. 
More studies with larger patient and control groups are nec-
essary in order to show the bidirectional interaction between 
sleep quality and nocturnal enuresis.
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