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Abstract

Background: Monosymptomatic nocturnal enuresis (MNE) has increasingly been reported as a challenging issue for
families and children due to its impact on the psychological aspects of children and on reducing their concentration at school the
next day. Obesity might serve as a risk factor for voiding dysfunction in children. Our study aimed to evaluate the relationship
between excess body mass index (BMI) in children and MNE.

Methods and Results: This case-control study included 60 children diagnosed with MNE (the main group [MG]) and
60 children without MNE (the control group [CG]) aged 5-15 years. Proper matching between the two groups concerning age
and sex was adopted. Age, weight, family history, and complete medical history were recorded for each participant. In the MG,
18(30%) children had excess BMI, and 42(70%) had normal BMI. In contrast, 9(15%) children in the CG had excess BMI, and
51(85%) children had normal BMI, indicating a statistically significant association between increased BMI and MNE (P=0.049).
The frequency of positive family history was significantly higher among the MG than the CG (P=0.0001). The findings of this
study showed no significant relationship between gender and a family history of enuresis with excess BMI in children with MNE
(P=0.679 and P=0.234, respectively).

Conclusion: Obesity and overweight in children have an influence on the development of MNE. (International Journal
of Biomedicine. 2024;14(1):30-35.)
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enuresis is enuresis in children with additional symptoms
of the lower urinary tract, such as urgency, hesitancy, and
postmicturition non-monosymptomatic.?» In addition,
monosymptomatic nocturnal enuresis can be classified as
primary enuresis - when the child has never achieved a

Introduction

Nocturnal enuresis is a common disorder affecting
children and adolescents worldwide. It is described as the
involuntary leakage of urine while sleeping in children at least

five years old.(V Enuresis can be classified as monosymptomatic
enuresis (MNE) and non-monosymptomatic enuresis.
Monosymptomatic nocturnal enuresis is referred to as enuresis
in children with no other symptoms of the lower urinary tract
or history of bladder dysfunction. Non-monosymptomatic
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satisfactory period of night dryness; or secondary enuresis -
when the child has had at least six months of dry nights and
has begun to experience nighttime enuresis again.®)
Monosymptomatic nocturnal enuresis has increasingly
been reported as a challenging issue for families and children
due to its impact on the psychological aspects of children
and on reducing their concentration at school the next day.
Spontaneous resolution of primary monosymptomatic
nocturnal enuresis is expected as prevalence decreases from
about 15% at age 5 to 5% at age 10 and finally to 1%-2%
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at age >15 years.?’ Numerous factors have been proposed
to contribute to the etiology of monosymptomatic nocturnal
enuresis, including genetic factors, sleep arousal disorder,
nocturnal polyuria, maturational delay, psychological factors,
detrusor overactivity, and small bladder capacity.®

Nocturnal enuresis hurts the child and the entire family.
Children experience guilt and low self-esteem, which might
lower their confidence or prevent them from participating in
social activities like camping and sleepovers. Additionally,
enuresis might worsen their sleep quality and cause stress and
conflict within the family.C®

Furthermore, there have been some indications in the
research that monosymptomatic nocturnal enuresis might be
related to obesity and overweight, which are defined as an
increase in body fat content to the extent that it negatively
impacts a child’s health and which are other significant
pediatric problems that have increased over the past few
decades.” Obesity in children and adolescents can contribute
to a variety of comorbid conditions, including cardiovascular
diseases such as hypertension and dyslipidemia; psychological
disorders such as anxiety, depression, and social isolation;
gastrointestinal conditions such as fatty liver and cholelithiasis;
respiratory diseases such as asthma and obstructive sleep
apnea; and hormonal disorders such as metabolic syndrome
and diabetes mellitus. Furthermore, it can predispose the child
to obesity in later adult life.%12)

Studies on the relationship between childhood obesity
and voiding disorders, particularly enuresis, have been
conducted by many researchers.!3'® Some of these studies
have posited that obesity might serve as a risk factor for
voiding dysfunction in children;"" however, other studies
have failed to find evidence of a direct correlation between
excess body mass and lower urinary tract symptoms.®>2"

Considering the inconclusive and contradictory findings
of these studies, the current study was conducted aiming to
evaluate further the relationship between excess BMI in
children and monosymptomatic nocturnal enuresis.

Materials and Methods

This case-control study was conducted at Al-Khansaa
maternity and pediatric hospital. Over 6 months, 60 children
aged 5-15 years diagnosed with MNE were enrolled in the
main group (MG) according to the International Children’s
Continence Society criteria.®?® The control group (CG)
included 60 children without MNE who were present for
routine check-ups or treatment for minor illnesses. To ensure
unbiased sampling, every second child who presented to the
center was selected for the main or the CG. Furthermore,
proper matching between the two groups concerning age and
sex was adopted.

Exclusion criteria were neurodevelopmental disorders,
including autism spectrum disorder, intellectual disability,
and global developmental delay; urological conditions such
as UTI, history of recurrent UTI, chronic kidney disease and
posterior urethral valve; diurnal enuresis; polyuria-related
diseases such as diabetes insipidus and diabetes mellitus;
seizure disorders; sickle cell disease and spinal dysraphism.

A semi-structured interview was conducted with both
the children and their caregivers. Additionally, a structured
questionnaire was employed, which requested the demographic
data of the participants, neurological and endocrinological
disorders, developmental milestones of the child, frequency
of nocturnal enuresis within the past three months, recurrent
UTT history, past medical history, and the attainment of night
dryness for a minimum of six months. Subsequently, the
children were given a thorough examination, encompassing
a neurological assessment, anthropometric measurements,
and an evaluation of developmental milestones. Afterward,
the researchers requested a urine specimen for urine culture
and instructed the family on the appropriate technique for
obtaining a clean catch, midstream urine sample.

The weight of the children in the MG and CG was
measured to the nearest 0.l1kg, while they were wearing
lightweight clothes, by using the Seca 700 weight scale
(SECA, Hamburg, Germany). The weight scale also contains
a measuring rod to measure the standing height of the children
to the nearest 0.1 cm. The children were barefoot during the
examination and looked straight ahead with their hands at
their sides.

Thereafter, we calculated the BMI by dividing the
children’s weight in kilograms by the square of their height in
meters, and to assign the children to weight categories, their
parameters were entered into a web-based BMI percentile
calculator designed by the Centers for Disease Control and
Prevention. Children were categorized as overweight if their
BMI was between the 85th and the 95th percentile and obese if
their BMI was equal to or above the 95th percentile.”

Statistical analysis was performed using the statistical
software package SPSS version 22.0 (SPSS Inc, Armonk,
NY: IBM Corp). Baseline characteristics were summarized as
frequencies and percentages for categorical variables and as
mean (M) + standard deviation (SD) for continuous variables.
For data with normal distribution, inter-group comparisons were
performed using Student’s t-test. The frequencies of categorical
variables were compared using a chi-square test, and a compare
proportions test was applied. Pearson’s correlation coefficient (r)
was used to determine the strength of the relationship between
the two continuous variables. A probability value of P<0.05 was
considered statistically significant.

The study was conducted in accordance with the ethical
principles of the WMA Declaration of Helsinki (1964, ed.
2013) and approved by the Ethics Committee at the Ninevah
University/College of Medicine. Written informed consent was
obtained from each research participant (or the participant’s
parent/guardian).

Results

We found non-significant differences between the MG
and the CG regarding age, sex distribution, or BMI; at the
same time, we found a predominance of boys in both groups
(Table 1). The primary MNE accounted for the most significant
percentage among the MG (93.3%).

In the MG, 18(30%) children had excess BMI, and
42(70%) had normal BMI. In contrast, 9(15%) children in
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the CG had excess BMI, and 51(85%) children had normal
BMI, indicating a statistically significant association between
increased BMI and MNE (P=0.049) (Table 2). However, the
boxplotshowedno significantdifference between the mean BMI
between groups (Figurel). The frequency of positive family
history was significantly higher among the MG than the CG
(P=0.0001) (Table 3).

Table 1.

Demographic characteristics of control versus MNE patients.

CG MG
(n=60) (n=60)
Age (years) 7.58+2.6 7.2542.3
Sex (M/F) 39/21 39/21
BMI (kg/m?) 16.8+2.1 16.9+2.6
Table 2.
The frequency of high BMI in the study groups.
Group BMI
P-value
Excess BMIn (%) | Normal BMI n (%)
MG 18 (30) 42 (70)
0.049
CG 9 (15) 51 (85)
Total 27 93
. BMI
“ CcG MG

Fig. 1. BMI in the control versus MNE patients.

Table 3.
The frequency of family history in the study groups.

Group |-Family History |+Family History | Odds ratio | P-value
CG (n=60) 57 (95%) 3 (5%)
232 [<0.0001
MG (n=60)| 27 (45%) 33 (55%)

The findings of this study showed no significant
relationship between gender and a family history of enuresis
with excess BMI in children with MNE (P=0.679 and
P=0.234, respectively) (Table 4). A Pearson correlation
coefficient was computed to assess the relationship between
BMI/age percentile and weekly enuresis frequency in the
MG. There was a non-significant weak correlation between
the two variables (r =-0.1032, P=0.434). The coefficient of
determination (R?) was 0.011 (Figure 2).

Table 4.

Gender and family history as risk factors for excess BMI in
children with MNE.

Excess BMI [Normal BMI
Factors n (%) n (%) P-value
Male 11(61) 28 (67)
Gender Female 7 (39) 14 (33) 0.679
Total 18 (100) 42 (100)
Positive 12 (67) 21 (50)
Family history .
of enuresis Negative 6(33) 21 (30) 0.234
Total 18 (100) 42 (100)
7 ’ R? Linear = 0.011 ° ° ’
6 oo ") o o
g
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BMiiage percentiles

Fig. 2. Correlation of BMI with the weekly frequency
of enuresis.

Discussion

Our study demonstrated that children with MNE had
a higher prevalence of obesity and overweight than controls
had, which is consistent with previous studies.'®**3 However,
other studies reported no differences in the prevalence of MNE
between obese or normal-weight children.?229

The underlying pathogenesis of the increased prevalence
of MNE in obese children is obscure; however, there have been
reports about suggested explanations, including the impact of
obesity on bladder pressure and reducing the bladder capacity
to hold urine, causing bedwetting. 13D
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Obesity is also known to alter the sleep pattern, resulting
in fragmented sleep with association with frequent waking
periods, resulting in bedwetting.!*?” Moreover, mood alteration
and psychological disturbances associated with obesity resulted
in increased stress, which overburdened the child and resulted
in bullying by peers and reduced self-esteem with subsequent
increased chance of bedwetting.®? Obese children are more
susceptible to snoring, which is associated with difficulties
in breathing during sleep, with subsequent frequent waking,
resulting in sleep disturbances.?” Sleep difficulties are usually
related to next-day fatigue and reduced concentration with
reduced mood; all of these increase the chance of nocturnal
enuresis.!” However, in contrast to our study, other studies did
not find a significant association between overweight/obesity
and monosymptomatic nocturnal enuresis.

A possible explanation for these contradictory findings
is the study design and sample size variations. In particular,
Zahra et al.?» studied 180 children with monosymptomatic
nocturnal enuresis in a retrospective review of patient
records; a study by Uzan et al.?9 was an observational study
with a cross-sectional design; Monkhouse et al.*” conducted
a retrospective review of the records of 1000 children;
and Ibrahim et al.®¥ conducted a community-based cross-
sectional study which included 866 children.

The present study enrolled MNE children from 5-15
years old (with a mean age of 7.25+2.3 years), the frequently
reported age for bedwetting. The evidence confirmed that
MNE is typically highly prevalent in children under 10 years
0ld,®>3 declining in children older than 10 years.®” The
results demonstrated that MNE is distributed unequally in both
sexes and is more prevalent in boys than girls, which disagreed
with previous reports by Hamed et al.®” and Karaci et al.,'”
who found equal distribution. Nonetheless, non-significant
differences existed between boys and girls regarding the
presence or absence of obesity and overweight among the 60
children with MNE. Conversely, Yeung et al.®® confirmed
a higher prevalence of MNE in girls than boys; however,
Schum et al.®*” and Schum et al.“? reported that MNE is more
prevalent in boys than girls due to earlier development of
successful toilet training in girls than boys.

Despite the impact of obesity on developing bedwetting,
however, family history might also partially contribute to MNE,
especially after the determination of several certain genetic
links that might predispose to the hereditary development
of MNE.® Obesity by itself has a genetic association with
parents, which means that parents who have a family history
of obesity will develop obesity in their childhood with
subsequent development of MNE.

Nonetheless, in our study, non-significant differences
(P=0.23) existed between participants’ positive and negative
family histories of enuresis regarding the presence or absence
of obesity and overweight in the MNE children. Moreover, a
non-significant correlation existed between BMI increments
and weekly frequency of enuresis, indicating that obesity is
only partially a risk factor for enuresis and that the etiology
of MNE is multifactorial, involving family history,* sex,“?
age,®>3" psychological situation,"**¥ and socioeconomic
factors.?"3%

Despite these explanations of the role of obesity and
family history in developing MNE, social and family history
shouldn’t be ruled out due to their impact on children’s
psychology, considering that children react more sensitively
toward their environment than adults.(!7-19-2327:39

Conclusion

The findings of this study provide evidence that
obesity and overweight in children have an influence on the
development of MNE. The children under 10 years of age are
more active in developing MNE with no impact of gender
differences on increasing BMI among girls and boys with
MNE. The present study found that a positive family history of
enuresis has a significant impact on the development of MNE
but no additional impact on the prevalence of overweight and
obesity in those children suffering from MNE.

Competing Interests

The authors declare that they have no competing
interests.

Acknowledgments

The authors are grateful for the contributions of the
hospital’s nurses and administrative staff, as well as the parents
who consented to participate and made this study possible.

References

1. Nevéus T, Fonseca E, Franco I, Kawauchi A, Kovacevic
L, Nieuwhof-Leppink A, Raes A, Tekgiil S, Yang SS, Rittig S.
Management and treatment of nocturnal enuresis-an updated
standardization document from the International Children’s
Continence Society. J Pediatr Urol. 2020 Feb;16(1):10-19.
doi: 10.1016/j.jpurol.2019.12.020.

2. Ferrara P, Franceschini G, Bianchi Di Castelbianco
F, Bombace R, Villani A, Corsello G. Epidemiology of
enuresis: a large number of children at risk of low regard.
Ital J Pediatr. 2020 Sep 11;46(1):128. doi: 10.1186/s13052-
020-00896-3.

3. Baird DC, Seehusen DA, Bode DV. Enuresis in children:
a case based approach. Am Fam Physician. 2014 Oct
15;90(8):560-8.

4. Bahnasy WS, El-Heneedy YA, El-Seidy EA, Ibrahim
IS, Seleem MA, Ahmed AY. Primary monosymptomatic
nocturnal enuresis: an etiological study. Egypt J Neurol
Psychiatry Neurosurg. 2018;54(1):1-7. doi:10.1186/s41983-
018-0020-4

5. Quiroz-Guerrero J, Ortega-Pardo A, Maldonado-Valadez
RE, Garcia-Diaz de Ledén R, Mercado-Villareal L, Rodea-
Montero ER. Maternal Anxiety Associated with Nocturnal
Childhood Enuresis. Children (Basel). 2022 Aug 15;9(8):1232.
doi: 10.3390/children9081232.

6. Yaradilmis RM, Biiyiikkaragéz B, Yilmaz AC, Tayfur
AC. Severity of self-reported depressive symptomatology and
relevant factors in children with primary monosymptomatic



34 A. A. Shareef et al. / International Journal of Biomedicine 14(1) (2024) 30-35

nocturnal enuresis and their mothers. Pediatr Nephrol. 2020
Jul;35(7):1277-1285. doi: 10.1007/s00467-020-04512-8.

7. Yazilitas F, Acikel B, Cakici EK, Gilingér T, Celikkaya
E, Eroglu FK, et al. Anxiety and depression in children
with primary monosymptomatic nocturnal enuresis and
their mothers. Children’s Health Care. 2022:1-10. DOI:
10.1080/02739615.2022.2115371

8. Ayribas B, Toprak T, Degirmentepe RB, Ozgur MO.
Insecure attachment and its relationship with negative
self perception in children with nocturnal enuresis. J
Pediatr Urol. 2023 Feb;19(1):24.e1-24.¢7. doi: 10.1016/j.
jpurol.2022.10.006.

9. Hampl SE, Hassink SG, Skinner AC, Armstrong SC,
Barlow SE, Bolling CF, Avila Edwards KC, Eneli I, Hamre R,
Joseph MM, Lunsford D, Mendonca E, Michalsky MP, Mirza
N, Ochoa ER, Sharifi M, Staiano AE, Weedn AE, Flinn SK,
Lindros J, Okechukwu K. Clinical Practice Guideline for the
Evaluation and Treatment of Children and Adolescents With
Obesity. Pediatrics. 2023 Feb 1;151(2):¢2022060640. doi:
10.1542/peds.2022-060640.

10. di Palmo E, Filice E, Cavallo A, Caffarelli C, Maltoni
G, Miniaci A, Ricci G, Pession A. Childhood Obesity and
Respiratory Diseases: Which Link? Children (Basel). 2021
Feb 25;8(3):177. doi: 10.3390/children8030177.

11. Jebeile H, Kelly AS, O’Malley G, Baur LA. Obesity in
children and adolescents: epidemiology, causes, assessment,
and management. Lancet Diabetes Endocrinol. 2022
May;10(5):351-365. doi: 10.1016/S2213-8587(22)00047-X.
12. Gunaratne N, Deplewski D. Metabolic Consequences of
Pediatric Obesity: A Review of Pathophysiology, Screening,
and Treatment. Pediatr Ann. 2023 Feb;52(2):¢62-¢67. doi:
10.3928/19382359-20230102-06.

13. von Gontard A, Mattheus H, Anagnostakou A, Sambach
H, Breuer M, Kiefer K, Holldnder T, Hussong J. Behavioral
comorbidity, overweight, and obesity in children with
incontinence: An analysis of 1638 cases. Neurourol Urodyn.
2020 Sep;39(7):1985-1993. doi: 10.1002/nau.24451.

14. Renda R, Turhan S. Does childhood obesity have effect
on voiding dysfunction? izmir Dr. Behget Uz Cocuk Hastanesi
Dergisi. 2018;8(2):109-14. doi: 10.5222/buchd.2018.109

15. Saffari F, Mahyar A, Kavian A , Arad B. Association
Between Overweight and Obesity and Overactive Bladder
in Children: A Cross-sectional Study. J Compr Ped.
2021;12(4):e111361. doi:10.5812/compreped.111361.

16. Xing D, Wang YH, Wen YB, Li Q, Feng JJ, Wu JW, Jia
ZM, Yang J, Sihoe JD, Song CP, Hu HJ, Franco I, Wen JG.
Prevalence and risk factors of overactive bladder in Chinese
children: A population-based study. Neurourol Urodyn. 2020
Feb;39(2):688-694. doi: 10.1002/nau.24251.

17. Karaci M. Obesity contributes to lower urinary system
voiding dysfunction in childhood. Ir J Med Sci. 2021
Nov;190(4):1459-1463. doi: 10.1007/s11845-020-02461-7.
18. Zhang A, Li S, Zhang Y, Jiang F, Jin X, Ma J. Nocturnal
enuresis in obese children: a nation-wide epidemiological
study from China. Sci Rep. 2019 Jun 10;9(1):8414. doi:
10.1038/s41598-019-44532-5.

19. Ma Y, Shen Y, Liu X. Association between enuresis and
obesity in children with primary monosymptomatic nocturnal
enuresis. Int Braz J Urol. 2019 Jul-Aug;45(4):790-797. doi:

10.1590/S1677-5538.1BJU.2018.0603.

20. Cetin N, Sav NM, Kilic Yildirim G. Lower urinary
tract symptoms in obese children. Osmangazi J Med.
2022;44(5):672-681. doi: 10.20515/0td.1005482

21. Warner TC, Baandrup U, Jacobsen R, Beggild H,
Aunsholt Ostergaard PS, Hagstrom S. Prevalence of nocturia
and fecal and urinary incontinence and the association to
childhood obesity: a study of 6803 Danish school children. J
Pediatr Urol. 2019 May;15(3):225.e1-225.e8. doi: 10.1016/;.
jpurol.2019.02.004.

22. Zahra SS. A prospective longitudinal study to estimate
the prevalence of obesity in Egyptian children with nocturnal
enuresis and the association between body mass index and
response to therapy. Egypt ] Med Hum Genet. 2017;18(3):211-
8. doi:10.1016/j.ejmhg.2016.04.008.

23. Merhi BA, Hammoud A, Ziade F, Kamel R, Rajab M.
Mono-symptomatic nocturnal enuresis in lebanese children:
prevalence, relation with obesity, and psychological effect.
Clin Med Insights Pediatr. 2014 Mar 5;8:5-9. doi: 10.4137/
CMPed.S13068.

24. Aksoy EE, Budak S, Yildiz Y, Yiicel M, Diiz F, Sopali
B. The role of obesity in the etiology of monosymptomatic
nocturnal enuresis. J Dr Behcet Uz Child Hosp. 2014; 4(2):
97-102. doi: 10.5222/buchd.2014.097

25. Ferrara P, Fabrizio GC, Franco D, Spina G, lanniello
F, Sbordone A, Vitelli O, Quintarelli F, Verrotti A, Saggese
G. Association among nocturnal enuresis, body weight
and obstructive sleep apnea in children of south Italy: an
observational study. Minerva Pediatr. 2019 Dec;71(6):511-
514. doi: 10.23736/S0026-4946.16.04497-2.

26. Uzan GS, Aksu BY, Uzan MM, Elevli M. Evaluation of
the frequency of obesity and demographic characteristics of
children with primary monosymptomatic nocturnal enuresis.
Haseki Tip Bulteni. 2017;55(4):306-310. doi: 10.4274/
haseki.36035

27. Monkhouse K, Caldwell PH, Barnes EH. The relationship
between urinary incontinence and obesity in childhood. J
Paediatr Child Health. 2019 Jun;55(6):625-631. doi: 10.1111/
jpc.14256.

28. Austin PF, Bauer SB, Bower W, Chase J, Franco I,
Hoebeke P, Rittig S, Walle JV, von Gontard A, Wright A, Yang
SS, Nevéus T. The standardization of terminology of lower
urinary tract function in children and adolescents: Update
report from the standardization committee of the International
Children’s Continence Society. Neurourol Urodyn. 2016
Apr;35(4):471-81. doi: 10.1002/nau.22751.

29. Centers for Disease Control and Prevention. BMI
Percentile Calculator. [Internet]. Available from: https://
tools.cdc.gov/medialibrary/index.aspx?CDC_AA
refVal=https%3A%2F%2Fwww.cdc.gov%2Fwidgets%?2
Fhealthyliving%2Findex.html#/results/language/english/
page/1/sort/desc/group/0/query/BMI1%2520Percentile%252
OCalculator.

30. Guven A, Giramonti K, Kogan BA. The effect of obesity
on treatment efficacy in children with nocturnal enuresis and
voiding dysfunction. J Urol. 2007 Oct;178(4 Pt 1):1458-62.
doi: 10.1016/j.juro.2007.05.165.

31. Fraga LGA, Sampaio A, Boa-Sorte N, Veiga ML,
Nascimento Martinelli Braga AA, Barroso U. Obesity and



A. A. Shareef et al. / International Journal of Biomedicine 14(1) (2024) 30-35 35

lower urinary tract dysfunction in children and adolescents:
Further research into new relationships. J Pediatr
Urol. 2017 Aug;13(4):387.¢1-387.¢6. doi: 10.1016/j.
jpurol.2017.03.014.

32. Kanaheswari Y, Poulsaeman V, Chandran V. Self-esteem
in 6- to l6-year-olds with monosymptomatic nocturnal
enuresis. J Paediatr Child Health. 2012 Oct;48(10):E178-82.
doi: 10.1111/j.1440-1754.2012.02577 .x.

33. Goodarzi MO. Genetics of obesity: what genetic
association studies have taught us about the biology of obesity
and its complications. Lancet Diabetes Endocrinol. 2018
Mar;6(3):223-236. doi: 10.1016/S2213-8587(17)30200-0.

34. Ibrahim NH, Tolessa D, Mannekhulihe E. Prevalence
and Factors Associated with Enuresis among Children in
Adama City, Oromia Regional State, Ethiopia. Int J Physiatry.
2021;7:021.

35. SariciH, Telli O, Ozgur BC, Demirbas A, Ozgur S, Karagoz
MA. Prevalence of nocturnal enuresis and its influence on
quality of life in school-aged children. J Pediatr Urol. 2016
Jun;12(3):159.e1-6. doi: 10.1016/j.jpurol.2015.11.011.

36. Franco I, von Gontard A, De Gennaro M; International
Childrens’s Continence Society. Evaluation and treatment of

nonmonosymptomatic nocturnal enuresis: a standardization
document from the International Children’s Continence
Society. J Pediatr Urol. 2013 Apr;9(2):234-43. doi: 10.1016/j.
jpurol.2012.10.026.

37. Hamed A, Yousf F, Hussein MM. Prevalence of nocturnal
enuresis and related risk factors in school-age children
in Egypt: an epidemiological study. World J Urol. 2017
Mar;35(3):459-465. doi: 10.1007/s00345-016-1879-2.

38. Yeung CK, Sreedhar B, Sihoe JD, Sit FK, Lau J.
Differences in characteristics of nocturnal enuresis between
children and adolescents: a critical appraisal from a large
epidemiological study. BJU Int. 2006 May;97(5):1069-73.
doi: 10.1111/j.1464-410X.2006.06074.x.

39. Schum TR, McAuliffe TL, Simms MD, Walter JA,
Lewis M, Pupp R. Factors associated with toilet training in
the 1990s. Ambul Pediatr. 2001 Mar-Apr;1(2):79-86. doi:
10.1367/1539-4409(2001)001<0079:fawtti>2.0.co;2.

40. Schum TR, Kolb TM, McAuliffe TL, Simms MD,
Underhill RL, Lewis M. Sequential acquisition of toilet-
training skills: a descriptive study of gender and age differences
in normal children. Pediatrics. 2002 Mar;109(3):E48. doi:
10.1542/peds.109.3.e48.




