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Abstract 

Objective: To study the efficiency of enuresis 

prevention for 7-year-old children first entering 

school and having no experience of staying in 

preschool institutions. 

 

Method: The following groups among 7-year-old 

children (mean age 7.2 ± 0.6 years) who had a 

planned prophylactic medical examination were 

formed by means of random sampling: Group A 

included children diagnosed with primary 

monosymptomatic enuresis (PMNE) at the age of 

5-7 years, but in whom at the time of admission to 

school, sleep urinations were not observed. This 

group had alarm intervention as a prophylactic 

measure. Group B similarly included children who 

diagnosed with PMNE at the age of 5-7 years, and 

in whom at the time of admission to school, sleep 

urinations were not observed. However, in this 

group there was no alarm intervention. Group C 

included children in whom after the age of 5 years 

no episodes of sleep urination were observed. 

According to the recommendations of International 

Children's Continence Society (ICCS), enuresis 

was established in the event of at least two episodes 

of urinary incontinence per week and the duration 

of symptoms was at least 3 months. All these 

children were admitted to the first class of 

secondary school one month after the beginning of 

observation. Patients of all three groups were 

laboratory tested and had uroflowmetry and 

questionnaire survey with OAB-q SF. The study 

design was approved by the Ethics Committee of 

the Far Eastern Federal University.  

 

Results: Mean number of dry nights was markedly 

less in group B (4.5 ± 0.7) compared to groups A 

(6.2 ± 0.8) and C (6.6 ± 0.8). This was statistically 
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significant (p<0.05). Mean number of enuresis 

episodes significantly increased in both groups A 

(p<0.05) and B (p<0.01) compared to group C at 1 

month. However, at 3 months significant 

differences remained only for group В (p <0.05) 

compared to group C. The percentage of children 

having at least two episodes of enuresis per week 

for 3 months was 21.8% in group B compared with 

5.7% in group C (p<0.05) and 6.8% in group A. 

 

Conclusions: In this study, children without PMNE 

had a low risk of developing enuresis on school 

admission. In children with PMNE at the age of 5-7 

years, who successfully overcame it and had no 

prophylactic alarm intervention, risk of developing 

enuresis on school admission was significantly 

higher than in children without PMNE. In children 

with PMNE at 5-7 years of age, who successfully 

overcame it and who had prophylactic alarm 

intervention, risk of developing enuresis on school 

admission did not differ significantly from that in 

children without PMNE. 

 

DOI: http://dx.doi.org/10.4038/sljch.v46i1.8075 
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Introduction 

Prevalence of primary monosymptomatic night 

enuresis (PMNE) is 1.6%1, 5.3%2, 15%3, 18.7%4 

and 28.6%5 respectively according to different 

sources. It is known that prevalence of 

monosymptomatic night enuresis (MNE) is 

conditioned by factors such as gender, heredity, 

peculiarities of family relations and economic 

strength of families6,7. Not all authors of scientific 

periodicals represented in Scopus, MedLine, 

PubMed, Web of Science databases adhere to the 

recommendations of International Children's 

Continence Society (ICCS) and National Clinical 

Guideline Centre, UK (NCGC)8,9 and, therefore, 

obtain results parts of which are difficult to 

compare with other studies10,11. Besides, it is 

common knowledge that the percentage of children 

with problems of night urinary bladder emptying 

correlates with age5,12, though some studies do not 

confirm it6. Psycho-emotional stress, excessive 

psychological and physical exertion13-16 connected 

among others with child’s admission to school are 

often mentioned as reasons for the risk of loss of 
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control over urination during sleep17-19. It is known 

that such exertions can result in functional 

deterioration of sympathetic nervous system 

activity and disruption of circadian rhythm of 

sleep-wakefulness cycle, which are risk factors for 

enuresis development20,21. 

 

Objective 

To study the efficiency of enuresis prevention for 

7-year-old children first entering school and having 

no experience of staying in preschool institutions. 

 

Method 
The study was carried out from June 1 to 

November 30, 2014 in the Urologic Centre of 

Vladivostok Polyclinic No. 3. Before being 

enrolled in the initial (first) form of school, all 

children underwent a planned medical examination 

3-4 months before the start of classes. In 

accordance with the study protocol, we formed 3 

groups. Group A included children diagnosed with 

primary monosymptomatic enuresis (PMNE) at the 

age of 5-7 years, but in whom at the time of 

admission to school, sleep urinations were not 

observed. This group had alarm intervention as a 

prophylactic measure. Group B similarly included 

children who diagnosed with PMNE at the age of 

5-7 years, and in whom at the time of admission to 

school, sleep urinations were not observed. 

However, in this group there was no alarm 

intervention. Group C included children in whom 

after the age of 5 years no episodes of sleep 

urination were observed (control group). All 3 

groups included children who sought medical 

advice from a local paediatrician on odd-numbered 

days of the week. To ensure a random allocation 

into groups A and B stratified (layered) 

randomization was used, ensuring equal gender 

representation in groups. The allocation was carried 

out randomly, in accordance with assigned 

numbers received using a random number 

generator. The confidence level of 95% (a range of 

± 5%) was determined calculating the sample size. 

Secondary allocation concealment (after the end of 

the follow-up) was ensured by anonymization of 

patients’ medical cards before enrolling in a group 

at the start of the experiment. Demographic 

characteristics of groups are presented in Table 1. 

 

Table 1: Demographic characteristics of examined children (n=364) 

Demographic characteristic Group A (n=118) Group B (n=124) Group C (n=122) 

Average age 7.1 ± 0.3 7.3 ± 0.5 7.3 ± 0.3 

Gender 

Male 

Female 

 

67 (57%) 

51 (43%) 

 

72 (58%) 

52 (42%) 

 

81 (66%) 

41 (34%) 

Full family 89 (75%) 102 (82%) 83 (68%) 

Sibling 0.9 (0.2) 1.0 (0.4) 0.7 (0.2) 

 
According to the ICCS recommendations, enuresis 

was established in the event of at least two episodes 

of urinary incontinence per week for at least 3 

months. Information about urination in sleep at the 

age of 5-7-years that later spontaneously stopped 

was collected through parental questioning and 

analysis of paediatrician records in individual 

medical cards. A personal polyclinic medical card 

is a document of medical reporting that contains the 

column “Sheet of revised diagnoses”. The 

availability of PMNE history diagnosed in 

accordance with the ICCS recommendations was a 

criterion for inclusion of patients in group A or B. 

The absence of documentary evidence of PMNE 

diagnosis (absence in a personal medical card of 

data of voiding diaries, uroflowmetry, and 

antidiuretic hormone blood test) was an exclusion 

criterion. Other exclusion criteria were the presence 

of a neurological disorder, overactive bladder or 

diabetes. 
  

All these children were admitted to the first class of 

secondary school one month after the beginning of 

observation. All three groups of children were 

laboratory tested (white blood cell count and 

differential count, analysis of level of antidiuretic 

hormone, urine analysis, stool test), and had 

uroflowmetry22 and survey of parents of children 

by questionnaire OAB-q SF23. The questionnaire 

was filled in by parents or guardians of the 

children. Then, according to study protocol, the 

parents of the children filled in the urination diaries 

over the period of three months of observation24, 

recording information about frequency and volume 

of urination in daytime and nighttime, about 

episodes of urination in sleep, self-awakenings in 

case of desire to urinate and number of dry nights.  

 

Children in group А had alarm intervention with 

the aid of the alarm system Wet Stop/ BYE-WET 

by PALCO LABS, Inc (USA) in standard 

configuration over the period of 3 months. The 

stages of this study protocol are represented in 

Figure 1. 
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Results obtained were processed and analysed 

using JMP SAS Statistical Discovery 8.0.2 (SAS 

Institute, Cary, NC, USA). Wilcoxon test was used 

for comparison of data sampling. Comparison of 

dynamics of change was carried out with the help 

of Spearman index. P value <0.05 was considered 

significant.The study was approved by the Ethics 

Committee of the Far Eastern Federal University.  

 

Results 

Questioning with the help of questionnaire OAB-q 

allowed us to determine that the average score was 

3.7 ± 0.9. Analysis of uroflometry data allowed us 

to determine that the median value of urine 

maximum volumetric flow rate (Qmax) for the group 

was 18.5 (4.2) ml/second, average velocity of 

urination (Qmid) was 15 (3.9) ml/second, average 

urination volume (V) was 251.2 (57.0) ml and the 

average time taken to reach maximum velocity 

(TQmax) was 5.1 (1.1) seconds. The level of 

antidiuretic hormone in each case of examination 

corresponded to standard values at the level of 

osmolarity that was set for the patient. Blood and 

urine tests did not reveal any abnormal changes. 

 

Table 2 represents data of change in enuresis 

markers over the whole period of observation.  

 

                           Table 2: Change in markers of enuresis during the experiment 

 Mean (± SD) number of 

"dry" nights per week 

Mean (± SD) episodes of 

enuresis per week 

Mean (± SD)  number of 

self-awakenings per week 

Monitoring 

period 

start CP1 CP2 start CP1 CP2 start CP1 CP2 

Group A 

n=118 

6.4 

(1.2) 

6.0 

(1.7) 

6.2 

(0.8) 

0.7  

(0.3) 

1.7 

(0.5)* 

0.9 

(0.3) 

1.4  

(0.4) 

1.9 

(0.8) 

2.6 

(0.7)* 

Group B 

n=124 

6.3 

(0.7) 

4.8 

(0.6)* 

4.5 

(0.7)* 

0.8  

(0.2) 

2.0 

(0.5)** 

2.1 

(0.7)* 

1.8  

(0.5) 

1.0 

(0.5) 

0.5 

(0.6)* 

Group C 

n=122 

6.8 

(1.1) 

6.1 

(0.6) 

6.6 

(0.8) 

0.2  

(0.2) 

0.4 

(0.3) 

0.1 

(0.2) 

2.1  

(0.9) 

2.5 

(0.4) 

2.5 

(0.8) 

The significance of differences * p <0.05; ** p<0.01. The table shows the significance of the 

differences between the results on start of observation vs the results 1 and 3 month after the start of 

the study. CP- control point 1, 2. 
 

Mean number of dry nights reliably decreased in 

group B, while in other two groups there was 

hardly any change. Comparison of this parameter at 

the first study control point (CP1) showed 

significant differences between groups В and С 

(p<0.05). At the final control point (CP2) the 

parameter values in group В were significantly 

different from those in groups A and C (p<0.05). 
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Mean value of enuresis episodes at the first study 

endpoint (CP1) significantly increased in both 

groups A (p<0.05) and B (p<0.01) compared to 

group C. However, at the final control point (CP2) 

significant differences remained only for group В 

(p <0.05) compared to group C.  

 

Number of self-awakenings in all 3 groups after the 

beginning of lessons reliably stayed unchanged. At 

the second endpoint (CP2) the changes in groups A 

and В were in opposite directions. In group А the 

average value of the parameter significantly 

increased (p<0.05). In group В, on the contrary, it 

significantly decreased (p<0.05). At the first 

endpoint (CP1) the parameter value was reliably 

different in groups В and С. In the course of 

comparison of values at the second endpoint (CP2) 

the mean values of frequency of self-awakenings in 

groups А and С proved to be almost the same, and 

differed markedly from the values of this parameter 

in group В (p<0.01). Correlation between the lines 

reflecting dynamics of values of dry nights and 

enuresis episodes in all groups was within the 

average values (r=0.51-0.69, p<0.05). Correlation 

of dynamics of frequency of self-awakenings in 

groups А and В comprised r=0.32, p <0.05. 

 

Figure 2 represents change of percentage of 

patients who have more than 2 episodes of 

urination in sleep per week at the beginning of 

study, one week after beginning of the lessons and 

2 months after beginning of the lessons.  

 
 

Comparison of the results at the first endpoint 

allowed detecting reliable differences between the 

percentages of such patients in control group (2.4 

percent), in the group of persons who used to suffer 

from enuresis and had alarm therapy (11.6 percent), 

and their counterparts who had no treatment (23.4 

percent). At the final endpoint it was detected that 

number of children with more than two episodes of 

urination in sleep in groups А and С were almost 

the same and did not differ significantly from initial 

value (p>0.05). By contrast, percentage of such 

children in group В was still high after two months 

and significantly differed both from initial value 

and from the results in groups А and С. 

 

Nineteen (5.2 percent) children were withdrawn 

from the study. Among them 14 parents failed to 

fill in the urination diaries (4 each from groups А 

and С, 6 from group В), 2 parents withdrew their 

children due to negative attitude to  usage of alarm 

system, 1 parent due to child having an acute 

respiratory infection and 2 parents without 

explanation of the reasons.  

  

Discussion  

It was determined during the study that children 

without PMNE (Group C) have a low risk of 

developing enuresis symptoms despite significant 

psychological and physical exertions connected 

with admission to school. The percentage of 

healthy children who had urination in sleep after 

beginning of lessons was statistically insignificant. 

In contrast, among children suffering from PMNE 

at the age of 5-7, but who successfully overcame it, 

the risk of return of such pathology was rather high, 

23.4% such children having episodes of urination 

in sleep again under the influence of stresses 

connected with the beginning of study at school. 

Moreover, 21.8% still had episodes of urination in 

sleep even 2 months after beginning of lessons i.e. 

after relative adaptation of child to new external 

conditions. In case of preventive use of one of the 

first-line methods of enuresis treatment 
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recommended by ICCS viz. alarm intervention, the 

risk of disease return reduced, 11.6% of children 

recording more than two episodes of bed urinations 

per week right after the beginning of lessons, and 

6.8% of children after two months of going to 

school but this was not statistically significant.  

 

In our opinion, one possible explanation of such a 

result can be sleep structural damage under the 

influence of stress factors on the child, which is 

reported in the literature25-27. ICCS in its 

recommendations mentions sleep disturbance as 

one of the possible mechanisms of enuresis 

formation28. Excessive fatigability against the 

background of psychic and physical exertions, 

probably, results in disturbance of functional 

activity of reticular formation, and usual afferent 

stream in case of bladder overflow cannot call 

wakening anymore. If we increase the stream of 

afferent impulses at the expense of alarm system 

actuating, it becomes sufficient for wakening.  

 

Indeed, we do not consider the results obtained and 

their interpretation exhaustible, and adhere to 

necessity of study continuation. In particular, in our 

opinion, the problem of possible positive effect of 

preparatory school courses, which adapt children to 

stress of the first weeks of education, remains open 

and, probably, casts some doubt on advisability of 

preventive treatment of enuresis. We also consider 

it necessary to study efficiency of short course of 

antidiuretic hormone as the measure of preventive 

treatment and some other directions.  

 

Conclusions  

 

• In this study, children without PMNE had 

a low risk of developing enuresis on 

school admission.  

 

• In children with PMNE at the age of 5-7 

years, but who successfully overcame it 

and who had no alarm intervention 

prophylactically, the risk of developing 

enuresis on school admission was 

significantly higher than in  children 

without PMNE. 

 

• In children with PMNE at the age of 5-7 

years, but who successfully overcame it 

and who had alarm intervention 

prophylactically, the risk of developing 

enuresis on school admission was not 

significantly different from that in children 

without PMNE. 
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