Prevalence of nocturnal enuresis and related risk factors in school-age children in Egypt: an epidemiological study
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Abstract:
Purpose: To determine the prevalence of mono-symptomatic nocturnal enuresis (MNE) and its risk factors among school-age children in our community. 
Methods: A cross-sectional study included school-age children from two governorates in south of Egypt. A questionnaire was presented to randomly selected students. It consisted of 3 domains: Domain 1 included questions about MNE, domain 2 was about risk factors for MNE, and domain 3 was about management of MNE. 
Results: The study included 4652 students (9 ± 2 years) from 12 primary schools (51 % males and 49 % females). Of 4652 students, 834 (18 %) had NE, with no significant difference between rural and urban areas (17.5 vs. 18.4 %, p= 0.4). Younger age categories showed higher prevalence of MNE than in older children. MNE caused moderate-tosevere bother for 44.5 and 87.8 % of students and parents, respectively. Urinary tract infection, pinworm infestation, constipation, and caffeine over-consumption significantly associated with MNE. Family history of MNE was positive in 84.7 %. Daytime incontinence coexisted in 16 % of cases. Children with ≥4 siblings and birth order ≥3 had more prevalent MNE. Deep sleepers and exposure to problems/violence correlated positively with occurrence of MNE. Father’s level of education and work status, mother education, number of children per room, and socioeconomic status significantly associated with occurrence of MNE. There was no significant correlation between gender and prevalence of MNE. No treatment was used in 53.2 % of cases.
Conclusion: In the Egyptian community, pinworm infestation, UTI, constipation, and overconsumption of caffeine containing beverages are potential reversible risk factors for MNE in school-age children.
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Introduction:
Mono-symptomatic nocturnal enuresis (MNE) is defined as wetting episode that occurs in discrete amounts during sleep after age of 5 years [1]. MNE negatively affects the quality of life of children and their families. The impaired health-related quality of life can be improved after treatment of MNE [2]. There is no single clear-cut etiology for MNE in children; the disorder is likely multi-factorial [3]. A variety of potential causes have been proposed including dysfunction of sleep arousal, altered diurnal antidiuretic hormone secretion, decreased nocturnal bladder storage ability, genetic factors, psychological factors, maturational delay, and parental age and education level [4, 5]. The overall prevalence of MNE in Egypt has not been established yet. The current study aims to determine the prevalence of MNE among school-age children—as well as the risk factors related to this disorder—in the south of Egypt. 
Participants and methods:
Study design:
This was a cross-sectional study.
Study setting:
The study was conducted in Sohag and Qena Governorates—two of the nine governorates in the south of Egypt— Egypt consists of 27 governorates. Sohag consists of 12 municipalities; the total surface area of Sohag is 11,218 km2 with a total population of 4,69,151 citizen according to Egyptian Central Agency for Public Mobilization and Statistics report in 2014. The total number of students in primary schools (age 6–12 years) in Sohag was 1,71,468 students in 2014–2015. The total surface area of Qena is 10,798 Km2 with a population of 3 million. Qena consists of 2 big cities and 11 districts. The total number of students in primary schools in Qena was 1,32,659 students in 2014–2015.
Questionnaire:
A questionnaire was designed for this study after examining previous studies on MNE [6–8]. After obtaining approval of the local ethical committees of Sohag University Hospital, Qena University Hospital, and the concerned education authorities in both governorates, the questionnaire was first presented to a small sample of 100 students to test its validity. After making necessary changes, the final version of the questionnaire was presented to randomly selected students who were willing to participate in the study. The questionnaires were completed by the students themselves or by their parents anonymously. An informed consent was obtained from parents of the participants. The questionnaire consisted of 3 domains. The first domain included questions about MNE: type, frequency, degree of bother to student and/or his or her family, and whether MNE is associated with daytime incontinence or not. The second domain included questions about potential risk factors for MNE. Student-related factors included: age of the student, gender, sibling number, birth order, sleep pattern, caffeine consumption, exposure to violence at home or at school, and chronic diseases. Family related factors included: family history of MNE, number of person per room, socioeconomic status, and parent’s level of education and work. The third domain of the questionnaire explored the method followed to manage MNE.
Sample size and statistical analysis:
Statistical analysis was performed using intercooled STATA program version 12.1. Categorical variables were examined using Pearson Chi-square test. Logistic regression analysis was used to calculate the odds ratio (95 % confidence interval) and to determine different risk factors of MNE. Level of significance was set to 0.05. Sample size was calculated for one-sample comparison of proportion to hypothesized value. Based on the prevalence of MNE 17.2 % [9] and alternative prevalence of 14.9 % [7] with assumptions of α= 0.05 (two-sided), power = 0.90, the estimated required sample size was 2704 subjects. A total of 4652 students from 12 primary schools in Sohag and Qena were included in the study. The sample size was taken—using simple random sample—from 3 districts in Sohag (Sohag, El-Monsha, and El-Maraga) and three districts in Qena (Qena, Nag Hammadi, an Quoes); two schools from each district (rural and urban) were included.
Results:
The study included 4652 students, 9 ± 2 years old, from 12 primary schools in Sohag and Qena. There were 2368 (51 %) student from Sohag and 2284 (49 %) from Qena. There were 4403 (52 %) students from rural areas and 2249 (48 %) from urban areas. The number of male students was 2331 (51 %), while the number of female students was 2321 (49 %).
A total of 834 out of the 4652 students (18 %) had MNE—75 % were of primary type (never been continuously dry for at least 6 months). The prevalence of MNE was 18 % in Sohag and 17.9 % in Qena, with no significant difference between the two governorates (p= 0.9). The prevalence of MNE showed no significant difference between the rural and the urban areas (17.5 vs. 18.4 %; p=Table  0.4).1 shows criteria of MNE in the affected students. Frequency of MNE episodes varied from everyday in 16.5 % to less than once a week in 15.3 % of the student. MNE caused moderate-to-severe bother for 44.5 % of students and for 87.8 % of their parents. MNE was associated with daytime incontinence in 16 % of cases.
Table 2 shows the distribution of MNE among students based on age and gender. The younger age categories showed higher prevalence of MNE than in older age categories. There was no significant correlation between gender and prevalence of MNE.
Table 3 shows that the number of siblings of ≥4 and birth order ≥3, deep sleeping pattern, caffeine consumption, and exposure to problems/violence correlated positively with occurrence of MNE.
Table 4 shows that 84.7 % of students with MNE had a family history of MNE compared to 3.1 % of those with negative family history of MNE. The prevalence of MNE was significantly higher when siblings–cousins were affected. Father’s level of education and work status, mother education, number of children per room, and socioeconomic status had significant association with the occurrence of MNE.
Presence of other diseases as urinary tract infection (UTI), respiratory tract infection, fits, anal itching, pinworm infestation, and constipation showed significant association with MNE (Table 5).
No treatment was used in 53.2 % of cases, behavioral treatment was used in 16.7 %, drug treatment was used in 20.5 %, and both drug and behavioral treatment were used in 10.2 % of cases. The main causes for seeking treatment were: to avoid humiliation in 32.3 % followed by to feel safer in 25.4 % and to build self-esteem in 24.3 % of cases. Punishment was used only in 8.2 % of cases. Water restriction and awaking child were the most common tools used in managing MNE (Table 6).
Discussions:
The overall prevalence of MNE in our series is 18 %. The prevalence of MNE in different regions of the world is widely variable [10]. In Australia, MNE was prevalent in 18.2 % of school-age children [3]. Reports from Taiwan indicated a prevalence of 5.5 % in school-age children [11]. Dutch reports indicated 6 % prevalence of MNE in children aged 5–15 years [12], while in South Africa, it was 14–16 % [13]. Most authors have ascribed this wide variation to the absence of a standardized definition for MNE.
The current study shows that there is no significant difference in the prevalence of MNE between girls and boys. Some studies indicated more prevalence of MNE in girls than in boys—up to 4:1 ratio [14], while others reported higher prevalence of MNE in boys which has been ascribed to later development of attaining successful toilet training [15, 16]. Prevalence of MNE in the current series is 24.6 % in children aged 6 years, 17.9 % at 9 years, and only 9.3 % at 12 years, which is in accordance with previous reports [12, 17].
Some predictors of severe MNE have been proposed in the literature such as age, inhabitation in rural areas, family history, social class, and unemployment [12, 17, 18]. Deep sleepers in our study have more prevalent MNE (96 %), which is in accordance with previous studies [17, 19]. About 84 % of children with MNE have positive family history of MNE in our study which is in keeping with established knowledge about the contribution of hereditary factors in the etiology of MNE [13, 20].
An important finding of our study is that UTI, pinworm infestation, and constipation are all present in high rates in children with MNE (77.8, 61.5, and 88.8 %, respectively). In a South African study, constipation was reported in only 15.8 % of children with MNE [13]. In an Australian study, no significant association between constipation and severe MNE, but fecal soiling was found to be an independent risk factor for severe MNE. However, the authors believe that constipation was under-reported or unnoticed by parents in their study [2]. Moreover, the common innervations and anatomical proximity of both the anal and urinary sphincters might explain the simultaneous occurrence of functional disorders [21]. The coexistence of MNE, overactive bladder, constipation or fecal soiling—known as dysfunctional elimination syndrome—has been considered as risk factor for refractory MNE [22].
Pinworm infestation exists in 61.5 % of students with MNE in our study. Out-Bassey et al. reported a significant difference in MNE between children with and without pinworm (53 vs. 34 %, respectively) in Nigerian school-age children [23].
About 72.9 % of children with MNE in the current study drink caffeine-containing beverages, which are known for their diuretic effect. This might be a contributing factor to occurrence/severity of MNE in these children because 80.8 % of them consume up to 4 units of caffeinated drinks per day.
The prevalence of MNE in younger children in our study is higher than in older age categories—this is in keeping with previous reports [14, 17].
In our study, the prevalence of MNE shows no significant difference between the rural and the urban areas. A Chinese study reported that marked MNE is more likely to occur in children living in rural areas [17].
MNE is associated with daytime incontinence in 16 % of cases in our study. The Chinese and Australian studies reported coexistence of MNE and daytime incontinence in 21.17 % [17] and in 17 % [2] of children, respectively.
Father’s level of education and work status, mother education, number of children per room, and socioeconomic status all have significant association with the occurrence of MNE. This is in concordance with previous studies [11, 24].
About 53.2 % of children with MNE in our study sought no medical consultation. In South Africa, 42 % of parents indicated that they were not aware of any available specific treatment for their MNE in their children [13]. In a Nigerian study, about 75 % of the children did not consult a health worker [25].
Conclusions:
The current study indicates that in the Egyptian community, pinworm infestation, UTI, constipation, and over-consumption of caffeine-containing beverages are potentially reversible risk factors for MNE in school age children in Egypt. The effect of modification of these factors on the prevalence of MNE in Egypt is to be determined.
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 Table (1) Criteria of MNE in the studied population.

	Characteristics
	MNE N = 834

	Type

	 Primary
	626 (75.06 %)

	 Secondary
	208 (24.94 %)

	Frequency

	 Everyday
	138 (16.55 %)

	 5–6 times/week
	174 (20.86 %)

	 3–4 times/week
	154 (18.47 %)

	 1–2 times/week
	240 (28.78 %)

	 Less than one/week
	128 (15.35 %)

	Bother to children

	 No
	193 (23.14 %)

	 Little
	270 (32.37 %)

	 Moderate
	242 (29.02 %)

	 Big
	129 (15.47 %)

	Bother to parents

	 No
	34 (4.08 %)

	 Little
	68 (8.15 %)

	 Moderate
	329 (39.45 %)

	 Big
	403 (48.32 %)

	Associated daytime incontinence

	 Yes
	133 (15.95 %)

	 No
	701 (84.05 %)

	Frequency of diurnal enuresis if present

	 Rare
	5 (3.76 %)

	 Sometimes
	52 (39.10 %)

	 Often
	51 (38.35 %)

	 Everyday
	25 (18.80 %)








Table (2)  MNE by age and gender.
	Characteristics
	Total no. (%)
	MNE no. (%)*
	Odds ratio (95 % confidence interval)
	p value

	Age

	 6
	690 (14.83 %)
	170 (24.64 %)
	3.17 (2.34–4.30)
	<0.0001

	 7
	730 (15.69 %)
	169 (23.15 %)
	2.92 (2.15–3.96)
	<0.0001

	 8
	642 (13.80 %)
	136 (21.18 %)
	2.61 (1.90–3.57)
	<0.0001

	 9
	629 (13.52 %)
	113 (17.97 %)
	2.12 (1.54–2.94)
	<0.0001

	 10
	660 (14.19 %)
	102 (15.45 %)
	1.78 (1.28–2.46)
	0.001

	 11
	584 (12.55 %)
	77 (13.18 %)
	1.47 (1.04–2.09)
	0.03

	 12
	717 (15.41 %)
	67 (9.34 %)
	1
	

	Gender

	 Males
	2331 (50.11 %)
	401 (17.20 %)
	1
	

	 Females
	2321 (49.89 %)
	433 (18.66 %)
	1.10 (0.95–1.28)
	0.20


*Percentage was taken from total row.


















Table (3) MNE in relation to student characteristics.

	Characteristics
	Total no. (%)
	MNE no. (%)*
	Odds ratio (95 % confidence interval)
	p value

	Sibling number

	 0–1
	1746 (37.53 %)
	222 (12.71 %)
	1
	

	 2–3
	1974 (42.43 %)
	277 (14.03 %)
	1.12 (0.93–1.35)
	0.24

	 4–5
	729 (15.67 %)
	256 (35.12 %)
	3.71 (3.02–4.57)
	<0.0001

	 6–7
	203 (4.36 %)
	79 (38.92 %)
	4.37 (3.19–5.99)
	<0.0001

	Birth order

	 1st/2nd
	3495 (75.13 %)
	493 (14.11 %)
	1
	

	 3rd/4th
	845 (18.16 %)
	225 (26.63 %)
	2.21 (1.85–2.65)
	<0.0001

	 5th/6th
	312 (6.71 %)
	116 (37.18 %)
	3.60 (2.81–4.62)
	<0.0001

	Sleep

	 Deep
	579 (12.45 %)
	557 (96.20 %)
	346.96 (222.75–540.43)
	<0.0001

	 Light
	4073 (87.55 %)
	277 (6.80 %)
	1
	

	Tea drinking habit

	 Yes
	3186 (68.49 %)
	724 (22.72 %)
	3.62 (2.93–4.48)
	<0.0001

	 No
	1466 (31.51 %)
	110 (7.50 %)
	1
	

	Tea number/day

	 0
	1466 (31.51 %)
	110 (7.50 %)
	1
	

	 1–2
	2657 (57.12 %)
	630 (23.71 %)
	3.83 (3.09–4.75)
	<0.0001

	 3–4
	529 (11.37 %)
	94 (17.77 %)
	2.66 (1.98–3.58)
	<0.0001

	Caffeinated beverage drinking habit

	 Yes
	967 (20.79 %)
	705 (72.91 %)
	74.18 (59.18–92.96)
	<0.0001

	 No
	3685 (79.21 %)
	129 (3.50 %)
	1
	

	Caffeinated beverage number/day

	 0
	3685 (79.21 %)
	129 (3.50 %)
	1
	

	 1–2
	622 (13.48 %)
	430 (68.58 %)
	60.17 (47.17–76.76)
	<0.0001

	 3–4
	340 (7.31 %)
	275 (80.88 %)
	116.62 (84.48–160.98)
	<0.0001

	Home problems

	 Yes
	1104 (23.73 %)
	754 (68.30 %)
	93.39 (72/34–120.55)
	<0.0001

	 No
	3548 (76.27 %)
	80 (2.25 %)
	1
	

	School problems

	 Yes
	1066 (22.91 %)
	752 (70.54 %)
	102.34 (79.26–132.13)
	<0.0001

	 No
	3586 (77.09 %)
	82 (2.29 %)
	1
	

	Home violence

	 Yes
	1023 (21.99 %)
	733 (71.65 %)
	88.29 (69.45–112.24)
	<0.0001

	 No
	3629 (78.01 %)
	101 (2.78 %)
	1
	

	School violence

	 Yes
	961 (20.66 %)
	748 (77.84 %)
	147.20 (113.22–191.39)
	<0.0001

	 No
	3691 (79.34 %)
	86 (2.33 %)
	1
	


*Percentage was taken from total row



Table (4) MNE in relation to family characteristics.

	Characteristics
	Total no. (%)
	MNE no. (%)*
	Odds ratio (95 % confidence interval)
	p value

	Family history

	 Positive
	846 (18.19 %)
	717 (84.75 %)
	175.25 (134.76–227.90)
	<0.0001

	 Negative
	3806 (81.81 %)
	117 (3.07 %)
	
	

	Person with family history

	 Mother
	129 (15.25 %)
	0
	Can’t calculated
	

	 Brother or sister
	571 (67.49 %)
	571 (100 %)
	
	<0.0001

	 Cousin
	146 (17.26 %)
	146 (100 %)
	
	

	Number per room

	 1–2
	1909 (41.04 %)
	133 (6.97 %)
	1
	

	 3–4
	2057 (44.22 %)
	423 (20.56 %)
	3.45 (2.81–4.25)
	<0.0001

	 5–6
	686 (14.75 %)
	278 (40.52 %)
	9.09 (7.21–11.49)
	<0.0001

	Socioeconomic status

	 Low
	2496 (53.65 %)
	652 (26.12 %)
	3.11 (2.35-4.12)
	<0.0001

	 Moderate
	1558 (33.49 %)
	121 (7.77 %)
	0.74 (0.54–1.02)
	0.07

	 High
	598 (12.85 %)
	61 (10.20 %)
	1
	

	Mother education

	 Basic school or less
	3673 (78.96 %)
	771 (20.99 %)
	3.86 (2.96–5.05)
	<0.0001

	 Secondary or higher
	979 (21.04 %)
	63 (6.44 %)
	1
	

	Father education

	 Basic school or less
	2518 (54.13 %)
	589 (23.39 %)
	2.35 (2.00–2.77)
	<0.0001

	 Secondary or higher
	2134 (45.87 %)
	245 (11.48 %)
	1
	

	Mother work

	 Not work
	3631 (78.05 %)
	667 (18.37 %)
	1.15 (0.96–1.38)
	0.14

	 Work
	1021 (21.95 %)
	167 (16.36 %)
	1
	

	Father work

	 Not work
	270 (5.80 %)
	53 (19.63 %)
	1.13 (0.83–1.54)
	<0.0001

	 Work
	4382 (94.20 %)
	781 (17.82 %)
	1
	


*Percentage was taken from total row









Table (5) MNE in relation to student diseases.

	Characteristics
	Total no. (%)
	MNE no. (%)*
	Odds ratio (95 % confidence interval)
	p value

	Urinary tract infection

	 No
	3661 (78.70 %)
	63 (1.72 %)
	1
	

	 Yes
	991 (21.30 %)
	771 (77.80 %)
	200 (149–267)
	<0.0001

	Respiratory tract infection

	 No
	4021 (86.44 %)
	430 (10.69 %)
	1
	

	 Yes
	631 (13.56 %)
	404 (64.03 %)
	14.86 (12.28–17.98)
	<0.0001

	Fits (seizures)

	 No
	4549 (97.79 %)
	740 (16.27 %)
	1
	

	 Yes
	103 (2.21 %)
	94 (91.26 %)
	53.76 (27.00–107.01)
	<0.0001

	Pinworm infection

	 No
	3456 (74.29 %)
	98 (2.84 %)
	54.82 (43.46–69.15)
	<0.0001

	 Yes
	1196 (25.71 %)
	736 (61.54 %)
	1
	

	Anal itching

	 No
	3560 (76.53 %)
	169 (4.75 %)
	31.25 (25.67–38.04)
	<0.0001

	 Yes
	1092 (23.47 %)
	665 (60.90 %)
	1
	

	Constipation

	 No
	4240 (91.14 %)
	468 (11.04 %)
	64.13 (46.51–88.43)
	<0.0001

	 Yes
	412 (8.86 %)
	366 (88.83 %)
	1
	


*Percentage was taken from total row

Table (6) Management of MNE.
	Characteristics
	MNE N = 834

	Treatment

	 No
	444 (53.24 %)

	 Drugs
	171 (20.50 %)

	 Behavioral treatment
	134 (16.07 %)

	 Both drugs and behavioral treatment
	85 (10.19 %)

	Cause of treatment if used

	 Build self-esteem
	95 (24.35 %)

	 Feel safer
	99 (25.38 %)

	 To avoid humiliation
	126 (32.31 %)

	 To be equal to other children
	23 (5.90 %)

	 To be able to go on trips or to sleep over at a friend’s house
	47 (12.05 %)

	Type of behavioral treatment of used

	 Water restriction
	85 (38.81 %)

	 Awake child
	116 (52.97 %)

	 Punish child
	18 (8.22 %)



