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Abstract Enuresis is one of the most common disorders in children, and if left untreated can

cause anxiety, low self-esteem, and family problems. The aim of this study was to
investigate the factors associated with enuresis to provide recommendations for more
efficient prevention and treatment. A cross-sectional study was performed on children
aged 6 to 12 years with enuresis, referred to the pediatric clinic between April 2017 and
April 2018. Children were divided into two groups: monosymptomatic enuresis and
healthy subjects. Then, a questionnaire was completed by their parents to assess the
factors related to enuresis. The data were analyzed using SPSS software. In this study,
out of 140 children with an average age of 8.22+2.01 years, 77 cases (55%) had
enuresis, of which 57 (40.7%) had primary enuresis, and 20 cases (14.3%)
had secondary enuresis. There was a significant difference between the control and
the case groups in terms of: father’s education, family income, family history, number
of people sleeping in the room, family problems, problems at school, history of urinary

Keywords tract infections, history of pinworms, difficulty falling asleep, difficulty in waking up,

= enuresis feeling tired after waking up, and drowsiness during the day. Enuresis is associated with

= factors several physiological, psychological, and genetic factors. Controlling these factors

= drowsiness requires paying attention to the elements such as the mental health of the family and

= children child’s sleep health through education, family awareness, and counseling.
Introduction

enuresis is divided into primary and secondary.* Secondary
Enuresis is a common urological complaint in children, enuresis is in children who have had a previous dry period
which is defined as an involuntary loss of urine during sleep, >6 months; otherwise, it is called primary enuresis.*
occurring at least twice a week for at least 3 months in  Further, enuresis can be classified in terms of the presence
children older than 5 years.' = According to the classification  or absence of lower urinary tract symptoms and bladder
provided by the International Children’s Continence Society,  dysfunction.® If the child does not have lower urinary tract
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symptoms and bladder dysfunction, it is monosymptomatic
enuresis, and if any lower urinary tract symptoms present, it
is a nonmonosymptomatic enuresis.*

The prevalence of enuresis in boys is twice as high as in
girls and varies according to age, where approximately 15% of
7-year-old children® and 10% of 10-year-old children suffer
from this problem.6

Annually, approximately 15% of patients recover spontane-
ously,3 so that the prevalence among adolescents reaches 2%,’
but still, 0.5 to 1% of adults suffer from enuresis.? In cases with
persistent family stress, the prognosis is worse.” Daytime
incontinence is less common, girls are more likely to suffer
from daytime wetting, and it is rarely seen after the age of 9."%1"

The exact cause of enuresis has not yet been determined,
but several factors such as decreased bladder capacity and
growth retardation, nocturnal polyuria, sleep disorders,
psychological problems, genetics, sex, family socioeconomic
status, family size, deep sleep, abnormal daily secretion of
antidiuretic hormone, the presence of nocturnal snoring, and
obstructive respiratory problems in sleep may be involved in
its occurrence.'%1271°

Enuresis is a prime concern for the parents because it can
cause developmental and psychological damages to the child
and hinder the peace of the family.'® Therefore, it reduces the
quality of life of the child and the family."”

Considering the prevalence of enuresis, as well as its nega-
tive impacts on the self-image, school performance, and social
skills of children, we intended to study the frequency distri-
bution of factors related to enuresis in children aged 6 to
12 years who referred to the Pediatric Nephrology Clinic of
Mashhad University of Medical Sciences (Mashhad, Iran).

Method

This cross-sectional study was performed on children aged 6
to 12 years from April 2017 to April 2018 at the Pediatric
Nephrology Clinic of Dr. Sheikh Hospital, affiliated with the
Mashhad University of Medical Sciences (Mashhad, Iran).
All children with a diagnosis of monosymptomatic enuresis
were recruited, and children with bladder dysfunction, neuro-
genic bladder, vesicoureteral reflux, spinal dysraphism, myelo-
meningocele, and daytime incontinence were excluded. An
almost equal number of children of the same age who did not
have enuresis, referred for other reasons such as checkups or
minor issues, was recruited as control. Parents were advised
about the details of the study, and after obtaining the informed
consent, a written questionnaire was completed by the parents
on site. All questions of the questionnaire were explained to the
parents by their physician. Collected data were analyzed by IBM
SPSS software version 22.0. The mean, standard deviation,
median, central tendency, statistical dispersion, and frequency
were used to describe the data. A t-test was used to compare
quantitative variables, and, if necessary, nonparametric
methods were applied. Chi-square or Fisher’s test was used to
determine independence between two dichotomous categori-
cal variables. A logistic regression analysis was done to see how
different factors affect the incidence of enuresis and calculate
the odds ratio. A p-value of less than 0.05 was considered
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statistically significant. The study protocol was fully approved
by the Ethics Committee of Mashhad University of Medical
Sciences (#IR.MUMS.fm.REC.1396.49).

Results

In this study, 140 children with a mean age of 8.22 +2.01
years were examined: 77 cases (55%) in the case group with
enuresis and 63 cases (45%) in the control group. Out of the
77 children in the enuresis group, 57 (40.7% of total) had
primary enuresis, and 20 (14.3%) suffered from secondary
enuresis. The study population was composed of 69 (49.3%)
boys and 71 (50.7%) girls.

Aslisted in = Table 1, the mean age (p: 0.46), sex frequency
(p: 0.30), and mother’s education level (p: 0.51) showed no
significant difference between the two groups. In contrast,
the father’s education level (p: 0.001) and the income level
(p: 0.02) in the case group were significantly higher than in
the control group. The number of children in the family was
not significantly associated with enuresis (p: 052); in
contrast, there was a significant relationship in terms of
birth order, so that in the case group, the highest percentage
was for the first child of the family.

As illustrated in =Table 2, a family history of enuresis was
significantly higher in the enuresis group (p: 0.001), and the
number of cases with a history of enuresis in siblings was
higher than in parents. Although children with enuresis had a
higher history of family problems and school problems than
the control group, the variable of violent behavior at school
did not have a significant association with enuresis (p: 0.11).
In children with enuresis, the history of urinary tract infec-
tion (p: 0.04) and Oxyuris (p: 0.04) was significantly higher.
Although constipation was also more common in this group,
it was not statistically significant (p: 0.06).

The cases were also examined for drinking habits, whether
they drink a variety of beverages (tea, sweet, and caffeinated
beverages). We found that 58.9% of cases were accustomed to
drinking tea and 44.5% to drinking sweet beverages more than
200 mL per day, but no significant relationship with enuresis
was observed (p: 0.12, p: 0.72).

In this study, we also investigated the relationship
between sleep disorders and enuresis. As shown
in =Table 3, the frequency of difficulty falling asleep
(p<0.001), difficulty to walk after waking up (p: 0.006),
difficulty in waking up (p<0.001), feeling tired after
waking up (p<0.001), and drowsiness during the day
(p<0.001) were all significantly higher in the enuresis
group. The study also looked at other sleep disorders,
including respiratory problems during sleep, apnea, noctur-
nal snoring, nightmare, sleep talking, sweating during sleep,
and bruxism. None of them had a significant difference
between the case and the control groups.

As illustrated in =Table 4, a logistic regression analysis
showed that the variables of (having) family problems, prob-
lems in school, history of urinary tract infection, difficulty
falling asleep after waking up, difficulty walking after waking
up, difficulty waking a child up, feeling tired after waking up,
and drowsiness during the day significantly increase the
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Table 1 Demographic information and comparison of case and control groups

Variable Total Case group Control group Test result
Age average (y) 8.22+2.01 8.11+1.92 8.36 £2.11 p: 0.46, t: 0.74
Frequency of boys 69 (49.3%) 41 (53.2%) 28 (44.4%) p: 0.3, chi-square: 1.07
Frequency of girls 71 (50.7%) 6 (46.8%) | 35 (55.6%)
Birth order First (39‘7) 37 (48.7%) 16 (26.7%) p: 0.001, chi-square: 16.24
Second 0 (36.8%) 7(22.4%) | 33 (55%)
Third 3 (19.9%) 4(18.4%) | 9(15%)
Fourth or more 0 (7.4%) 8 (10.5%) 2 (3.3%)
Mother’s level of education Elementary school (26 3%) 8 (23.7%) 18 (29.5%) p: 0.51, chi-square: 2.93
Middle school 9 (21.2%) 7(22.4%) | 12 (19.7%)
High school 5 (40.1%) 9 (38.2%) 26 (42.6%)
University (12 4%) 2 (15.8%) 5(8.2%)
Father’s level of education Elementary school 46 (33.1%) 5 (32.5%) 21 (33.9%) p: 0.001, chi-square: 17.1
Middle school 7(26.6%) | 11(14.3%) | 26 (41.9%)
High school 44 (33.7%) 2(41.6%) | 12 (19.4%)
University (8 6%) 9 (11.7%) 3 (4.8%)
Income level Low 5(47.1%) 28 (36.4%) 37 (60.7%) p: 0.02, chi-square: 8.02
Moderate 67 (48.6%) | 45 (58.4%) | 22 (36.1%)
High 6 (4.3%) 4 (5.2%) 2 (3.3%)
chance of suffering from enuresis. The positive family history  Discussion

of enuresis also increased the incidence of enuresis.

The results indicate that children with a history of urinary
tract infections are 2.11 times more susceptible to develop-
ing enuresis (p: 0.04). In addition, in cases with a history of
family problems, enuresis is 7.59 times more likely than in
those with no family history (p <0.001).

Enuresis is one of the most common developmental disor-
ders in childhood that may lead to social and emotional
problems for children as well as their families. The etiology of
enuresis is multifactorial with complex interactions of phys-
iological, psychological, and genetic factors.?

Table 2 History of previous illnesses, habits, and accompanying problems

Variable Total Case group | Control group | Test result

Family history of enuresis No 78 (55.7%) 33 (42.8%) | 45 (71.4%) p: 0.001, chi-square: 16.27
Mother 0(7.1%) 4 (5.2%) 6 (9.5%)
Father | 15 (10.7%) 1(14.3%) | 4(6.3%)
Siblings | 37 (26.4%) 9(37.7%) | 8(12.7%)

History of family problems Yes 31 (23.3%) 7 (36.0%) | 4(6.9%) p <0.001, chi-square: 15.49
No 102 (76.7%) | 48 (64.0%) | 54 (93.1%)

History of school problems Yes 26 (20.3%) 2 (30.6%) | 4(7.1%) p: 0.002, chi-square: 10.66
No 102 (79.7%) | 50 (69.4%) | 52 (92.9%)

History of violent behavior at school | Yes 16 (12.6%) 2(16.9%) | 4 (7.1%) p: 0.11, chi-square: 2.71
No 111 (87.4%) | 59 (83.1%) | 52 (92.9%)

History of constipation Yes (32.3%) 0 (39.5%) 3 (22.8%) p: 0.06, chi-square: 4.13
No 0(67.7%) | 46 (60.5%) | 44 (77.2%)

History of urinary tract infection Yes 6 (42.7%) 7 (50.7%) 9 (32.8%) p: 0.04, chi-square: 4.24
No (57 3%) 6 (49.3%) | 39 (67.2%)

History of Oxyuris Yes 8 (7.8%) (13.0/3) (2.04)) p: 0.04, chi-square: 4.27
No 95 (92.2%) | 47 (87.0%) | 48 (98%)
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Table 3 Sleep disorders

Variable Total Case group | Control group | Test result
Difficulty falling asleep | Yes 5(28.7%) | 29 (42.0%) | 6 (11.3%) p <0.001, chi-square: 13.82
No 7(71.3%) | 40 (58.0%) | 47 (88.7%)
Waking up during sleep | Yes 0 (41.0%) 2 (45.7%) 8 (34.6%) p: 0.22, chi-square: 1.50
No 2 (59.0%) | 38 (54.3%) | 34 (65.4%)
Waking up often One-two times 8 (65.5%) 3 (69.7%) 5 (60.0%) p: 0.44, chi-square: 59
More than two times | 20 (34.5%) 0 (30.3%) 0 (40.0%)
Difficulty waking Yes 45 (35.4%) 5 (49.3%) 0 (17.9%) p <0.001, chi-square: 13.52
a child up No 2 (64.6%) | 36 (50.7%) | 46 (82.1%)
After waking up, Yes 6 (13.4%) 4(21.2%) | 2(3.8%) p: 0.006, chi-square: 7.68
itis difficult towalk g0 103 (86.6%) | 52 (78.8%) | 51 (96.2%)
History of respiratory Yes 7 (5.6%) 6 (8.5%) 1(1.9%) p: 0.24, chi-square: 2.45
problems in sleep No 117 (94.4%) | 65 (91.5%) | 52 (98.1%)
Apnea history Yes 5 (4.4%) 3 (5.0%) 2 (3.8%) p: 0.99, chi-square: 0.10
during sleep No 108 (95.6%) | 57 (95.0%) | 51 (96.2%)
Night snoring history Yes 1(16.9%) 5(21.7%) | 6(10.9%) p: 0.11, chi-square: 2.55
No 103 (83.1%) | 54 (78.3%) | 49 (89.1%)
Nightmare history Yes 27 (21.4%) 9 (27.1%) | 8 (14.3%) p: 0.08, chi-square: 3.05
No 9 (78.6%) | 51(72.9%) | 48 (85.7%)
History of talking Yes 2 (33.1%) 8 (39.4%) 4 (25.0%) p: 0.09, chi-square: 2.95
during sleep No 5(66.9%) | 43 (60.6%) | 42 (75.0%)
History of bruxism Yes 30 (25.2%) 9 (30.2%) 1(19.6%) p: 0.19, chi-square: 1.74
No 9 (74.8%) 4 (69.8%) | 45 (80.4%)
Sweating during sleep Yes 7 (21.3%) 9 (26.8%) | 8 (14.3%) p: 0.08, chi-square: 2.91
No 100 (78.7%) | 52 (73.2%) | 48 (85.7%)
Feeling tired after Yes 39 (30.7%) 2 (45.1%) | 7 (12.5%) p <0.001, chi-square: 15.61
waking up No 8 (69.3%) | 39 (54.9%) | 49 (87.5%)
Drowsiness during Yes 6 (12.6%) 5(21.1%) | 1(1.8%) p <0.001, chi-square: 10.64
the day No 111 (87.4%) | 56 (78.9%) | 55 (98.2%)

In children with enuresis in our study, enuresis incidence
in boys was higher than in girls, which is concordant with
other studies.'®'® However, there was no significant differ-
ence between boys and girls.

In our study, the family history of enuresis, especially in
siblings, was higher than in the control group, which is in
agreement with other studies.?%-22 This may indicate genetic
inheritance as a risk factor for enuresis.

In a study by Huang et al, parental education was not
found to be significantly associated with enuresis.'® In
contrast, Hamed et al found that the education level of
both mother and father has a significant association with
enuresis.?? In our study, only the father’s education was
significantly higher in children with enuresis.

In terms of family income levels, Ozkan et al reported that
enuresis was more prevalent in children with a low-income
family,2> which is consistent with the studies by Hamed
et al?2 and Ferrara et al.2* In our work, however, the level of
family income in the enuresis group was higher, which could
Journal of Child Science
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reflect the greater attention of families with higher socio-
economic levels to their children’s health conditions thus
more doctor’s visits to solve the issues.

As in our study, Bansal and Goyal found that a history
of urinary tract infections was significantly associated
with enuresis (p<0.05).2° Other studies of Egyptian,
Turkish, Japanese, and Indian children confirmed this finding
t00,12:22.25.26

Various studies have shown that the occurrence of enuresis
is also closely associated with sleep disorders.?’~2? In the study
by Ozkan et al, sleep talking, sleep bruxism, and sleepwalking
were significantly higher in children with enuresis, but the
variable of difficulty falling asleep did not have any significant
difference.?® Although in our study, the frequency of difficulty
falling asleep was significantly higher in the enuresis group,
sleep bruxism and sleep talking were not significantly differ-
ent between the two groups.

It is hypothesized that one of the most important factors
in the occurrence of enuresis can be difficulty waking up at
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Table 4 Logistics regression model to identify factors affecting enuresis

Variable Estimation of Standard Chance ratio p-Value
coefficients error (95% confidence interval)
Father’s education University Reference
Elementary -0.92 0.73 0.39 (0.09-1.66) 0.20
Middle school -1.95 0.75 0.14 (0.03-0.62) 0.01
High school -0.12 0.74 0.89 (0.20-3.84) 0.87
Income level High Reference
Low —0.97 0.90 0.38 (0.06-2.21) 0.28
Average 0.02 0.90 1.02 (0.17-6.02) 0.98
Family status of enuresis None Reference
Siblings 1.59 0.46 4.94 (2.01-12.19) 0.001
Mother —0.09 0.68 0.91 (0.24-3.48) 0.89
Father 1.32 0.63 3.75 (1.09-12.82) 0.03
Family issues No Reference
Yes 2.03 | 0.57 | 7.59 (2.47-23.27) | <0.001
School problems No Reference
Yes 1.74 | 0.58 | 5.72(1.84-17.78) | 0.003
History of urinary No Reference
tract infection Yes 0.75 [ 036 [ 21 (1.03-4.31) [ 0.04
History of pinworm No Reference
Yes 1.98 | 1.09 | 7.15(0.85-60.37) | 0.07
Difficulty falling asleep No Reference
Yes 1.74 | 0.50 | 5.68 (2.14-15.05) | <0.001
Difficulty falling asleep No Reference
after waking up Yes 1.93 [ 0.78 [ 6.86 (1.48-31.74) [ 0.01
Hard to wake No Reference
the child up Yes 1.49 [ 0.42 [ 4.47 (1.95-10.23) [ <0.001
Feeling tired after No Reference
waking up Yes 1.75 | 0.47 | 5.74 (2.20-14.41) | <0.001
Drowsiness during No Reference
the day Yes 2.69 | 1.05 | 14.73 (1.88-115.37) | 0.01

night, which in our study, and several other studies, was
significantly higher in the enuresis group.'>?® Wada et al
reported that enuresis was directly linked to daytime drows-
iness in children with nocturnal snoring.28 However, in our
study, nocturnal snoring and sleep apnea were not signifi-
cantly different between the two groups.

Conclusion

Enuresis is a common pediatric public health problem that is
influenced by various factors, including psychological, physi-
ological, and genetic factors. Our analysis showed that several
factors from these different categories have a significant
correlation with the incidence of enuresis in children. For
prevention and proper management of enuresis, both parents
and clinicians should be well informed about these significant
risk factors.
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