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Abstract

Objectives. Nocturnal enuresis (NE) is a common problem among school-aged children. Nonetheless, further
information on NE prevalence in Thailand is needed. The prevalence of NE and factors associated with it were
investigated. Methods. A descriptive study was conducted in schools in Bangkok, Thailand, among children aged 5 to
I5 years, using a questionnaire survey between November 2018 and July 2019. Results. The prevalence of primary
monosymptomatic, primary nonmonosymptomatic, and secondary NEs was 9.7%, |1.6%, and 8.2%, respectively.
Primary NE was associated with a family history of NE (OR=4.05, P<.001), drinking within 2 hours before bedtime
(OR=1.77, P=.0l), and deep sleep (OR=1.62, P=.001). Conclusion. Primary NE was prevalent in this setting, and
the most related factor was a family history of NE. Parents should be aware of NE in their children, especially if a
child has a linked factor.
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Introduction and difficult to arousing from sleep, particularly obstruc-
tive sleep apnea and deep sleep, are well-established
mechanisms.' The inherited transmission in the family is
also an important factor. Moreover, constipation and
attention deficit hyperactivity disorder (ADHD) are
linked to NE.*¢ Other new factors, such as vitamin D
deficiency, obesity and allergy, can be related to NE.”
However, sex, number of siblings, parents’ educational
background, and parents’ employment status are also
associated with NE in some previous reports.'%!!

Nocturnal enuresis (NE) or enuresis is one of the most
common developmental problems in school-aged chil-
dren worldwide'; however, it might be ignored at home.
According to the standard criteria of the International
Children’s Incontinence Society (ICCS),? NE is an inter-
mittent incontinence occurring exclusively during sleep-
ing periods from the age of over Syears. It is classified
according to lower urinary tract symptoms (LUTS) and
divided into monosymptomatic enuresis (MEN), which
does not have daytime LUTS, and nonmonosymptom-
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The prevalence of NE in children over 5years is 5%
to 20%,*>1%12 which varies according to age group, defi-
nition, and geographic area. However, only 4.2% of
children had NE in Thailand, according to a report
15 years ago'3; this percentage might not represent the
actual burden in modern times. Furthermore, not all
potential factors connected to NE were considered in the
previous study, particularly the new factors. Therefore,
this study aimed to determine NE’s prevalence and asso-
ciated factors among school-aged children in Bangkok,
Thailand.

Methods

From November 2018 to July 2019, a questionnaire-
based descriptive study was conducted on 5 to 15year-
old children. The inclusion criteria was healthy students
aged 5 to 15years. Children with underlying disease
including diabetes mellitus, diabetes insipidus, epilepsy,
congenital anomalies of the kidney and urinary tract, or
who had taken diuretics were excluded. NE was defined
according to the ICCS criteria.

The study included in 11 government or private
schools in Bangkok, Thailand. The study sample was
selected using multistage sampling. In the first stage,
districts were selected using simple random selection. In
the second stage, schools were enrolled by simple ran-
dom and proportionally based on the number of students
in government and private schools 1:1. The students at
each school were allocated according to the total num-
ber of students.

For this study, we developed a questionnaire
(Supplemental File). Three pediatricians tested its valid-
ity, with an index of item-objective congruence of
greater than .6. The questionnaire was modified accord-
ing to the suggestion. We also conducted a pilot study
involving 100 participants to evaluate its reliability,
which was demonstrated by a Cronbach’s alpha value of
.72. The questionnaire consists of demographics, family
income, parents’ educational background, NE events,
LUTS, and specific NE-related factors, including poten-
tial risk factors such as a family history of NE, allergic
history, history of ADHD, constipation, duration of
breast milk, drinking a liquid before going to bed, drink-
ing a caffeine-containing beverage, having a bathroom
in the bedroom, sleep duration and problems, and stress-
ful events. Social impact and treatment effect were also
explored in the questionnaire.

The authors contacted the dean to obtain permission
to conduct the study at school and explained the study
and how to use the questionnaire to the teacher, who
helped with the data collection. The teacher distributed
questionnaires to the parents, guardians, or caregivers
for self-administrated answers and written informed
consent before participation. This study was approved

by the Vajira institutional Ethics Committee for Human
Research (COA 124/2561).

Sample Size Calculation and Statistical
Analysis

The sample size was calculated using the formula
Np(l_P)Zom2 )

(n = FE (N—1)+p(l—p)Za2 ) from the population of

2

school-aged students in 2016 in Bangkok and the previ-

ously reported prevalence of 4.2%.'* Moreover, the sam-

pling error of 1.2 was adjusted because of the sampling

method and the assuming of 30% of non-responses.

The prevalence of NE is expressed as a percentage.
The participants were classified into 2 groups: students
with primary NE and students without NE. Because sec-
ondary NE involves complicated hypothetical factors,
such as stress and psychological issues, in order to
establish the contributing factors, we excluded them to
identify the associated factors. The variables were com-
pared between the groups. Continuous variables were
compared by student t-test and expressed as mean and
standard deviation (SD). The categorical variables were
compared with the chi-square test and expressed as a
percentage. The potential predictors associated with NE
were identified with univariate logistic regression analy-
sis. Furthermore, the significance of the associated fac-
tors and primary NE was determined using multiple
logistic regression analysis. The final model was
selected using enter method of theoretically NE-related
variables with a P value of less than .1 from the univari-
ate analysis and factor association by theory as the reten-
tion criterion. All statistical data were analyzed using
SPSS version 23.0 (IBM Corp., NY, USA). A P value of
less than .05 was considered statistically significant.

Results

Prevalence of NE

A total of 3009 participants returned with a completed
questionnaire. Most of the participants were parents
(mother [69.2%], father [19.3%], guardian/caregiver
[11.5%]). The mean = SD student age was
8.7 = 2.4 years, and 63.1% of them were male. Primary
NMEN exhibited the most prevalent rate, followed by
primary MEN and secondary NE (11.6%; 95% CI,
10.5-12.8; 9.7%; 95% CI, 8.5-11.1, and 8.2%; 95% CI,
7.2-9.2, respectively). The highest prevalence of pri-
mary NE was in 7year-olds (21.2%), and the lowest
rate was observed in 15-year-olds (0.3%). Similarly,
secondary NE was the most common among the 7 year-
olds (24.0%) and was least common in the students
aged 12 and 15 (0.4%).
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Factors Associated With Primary NE

Table 1 summarizes the potential factors related to NE.
Regarding the familial factors, a family member with a
history of NE (P value <.01) was related to NE.
However, the groups did not differ in parent’s age, fam-
ily income, parents’ education, family status, or number
of siblings.

To compare between primary NE and no NE chil-
dren, male students had a lower proportion of NE
(54.2%) than children without NE (64.3%) (P value
<.001). In terms of sleep behavior, factors, including
deep sleep, drinking water less than 2 hours before going
to bed, and sharing a bedroom with their parents, were
associated with NE (P value <.001, .008, and .006,
respectively). Interestingly, the history of snoring was
lower in children with primary NE than those without
NE (P value=.03). However, neither getting fewer than
8hours of sleep nor having a bathroom in the bedroom
was related to NE. Furthermore, age, body mass index
(BMI), a history of constipation, ADHD, and allergic ill-
ness were not associated with NE.

Risk Factors of Primary NE

The multiple logistic regression analysis revealed 3 sig-
nificant factors related to the increased rate of primary
NE. These risk factors included deep sleep (OR=1.62;
95% CI, 1.22-2.16, P value=.001), a history of drinking
fewer than 2 hours before bedtime (OR=1.77; 95% CI,
1.13-2.80, P value=.01), and NE history in family
members (OR=4.05; 95% CI, 2.88-5.69, P value
<.001). Conversely, being a male (OR=0.62; 95% CI,
0.47-0.83, P value=.001) was statistically a protective
factor. Table 2 summarizes the analysis of the associated
factors.

Intervention for Primary NE

Only 3.4% (12/349) of children with NE received an
intervention. The most common intervention was void-
ing before going to bed (10.3%). Other common inter-
ventions included waking up for voiding during sleep
time (6.6%) and reducing the fluid volume consumed
before bedtime (2%). The parents’ support and encour-
age to their children, taking medication, washing of bed
linens by the child, and treating constipation were the
rest methods.

Discussion

A large sample size questionnaire survey of NE in
Bangkok, Thailand, showed that the prevalence of pri-
mary MEN, primary NMEN, and secondary NE was

9.7, 11.6, and 8.2%, respectively. The associated factors
linked to primary NE were family history, drinking
water before bedtime, and difficulty waking up at
nighttime.

The prevalence of primary NE in the present study
was similar to that found in studies conducted in Iran
(10.2%)'? and Pakistan (10%).* In addition, our study
found the prevalence to be lower than that in studies
conducted in the Dominican Republic (27.9%),° Nigeria
(21.3%),"" and Egypt (18%)'* but higher than that found
in Italy (7.2%)'* and China (3.99%).> The disparate
prevalence of NE worldwide could be attributed to the
difference in age groups, the definition of the condition,
and socioeconomic status discrepancies between devel-
oped and developing countries. Hansakunachai et al'?
reported that the prevalence of primary NE in Thailand,
is 4.2% in urban areas. Sociocultural changes and higher
educational levels of parents may have significantly
contributed to the increase in prevalence. In contrast to a
previous study, which found that mothers and fathers of
children with enuresis had primary school graduation
rates of 68.7% and 53.7%, respectively, the current
study revealed a higher educational degree (at least
bachelor degree) of mothers and fathers in 69.6% and
61.4% of the cases, respectively. Higher education may
cause parents to be anxious about their children’s prob-
lems. However, parental education remains controver-
sial with regard to NE.*>10

In terms of classified primary NE, this study identi-
fied primary NE as primary NMNE more frequently
than primary MNE according to the parent reported any
symptom of bladder disorder, such as voiding postpone-
ment, or holding maneuver, increased urinary frequency,
similar to the previous study by Ferrara et al'"* and
Savaser et al'>; however, the bladder diary and dysfunc-
tional voiding symptom score are important tools to help
diagnose concurrent LUTS. In the present study second-
ary NE was determined to be 8.2% which was close to
the past reported in Pakistan (8.7%)* and Nigeria
(13.6%)."! The present study also revealed that the older
age group had a reduced prevalence of NE, it could be
related to brain—bladder control maturation, as found in
other studies.>'”

The mechanism of NE is multifactorial, with genetic
factors playing a major role. Our study demonstrated
that children with family members having a history of
NE were associated with an increased rate of NE, and
the rate was 4.05 times, similarly found in previous
studies.>®'2 Moreover, regarding supporting evidence
in a European study, 2 genetic loci at chromosome 6
and chromosome 13 were found to be significantly
associated with NE.!® In terms of sleep behavior, chil-
dren with a history of deep sleep were associated with
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Table |. Factors Associated With Primary Nocturnal Enuresis.

Factors

Primary NE children (N, %)

No enuresis children (N, %)

Pvalue  OR (95% Cl)

Sex
Male

Child’s age (year)?

Mother’s age (year)*

Father’s age (year)*

Mother’s education
Primary school
Secondary school
Bachelor
Master/doctorate

Father’s education
Primary school
Secondary school
Bachelor
Master/doctorate

Family income (baht/month)
=10000
10001-30000
30001-50000
>50000

Family status
Divorce

Number of siblings
=2

BMI#

Family history of NE
No
Father
Mother
Father and mother
Sibling

Constipation
Yes

ADHD
Yes

Allergies
Yes

Snoring
Yes

Deep sleep
Yes

Sleep duration
<8hours

Shared bedroom
Yes

With a bathroom inside the bedroom

Yes

Drinking <2 hours before bedtime

Yes

189 (54.2)

86+25
38.6+62
42.1+77

23 (6.6%)
77 (22.1%)
161 (46.1%)
83 (23.5%)
26 (7.4%)
92 (26.4%)
141 (41.3%)
70 (20.1%)
11 (32%)
108 (30.9%)
61 (17.5%)
169 (48.4%)
389 (16.1%)

231 (66.2%)
179+38

263 (75.4%)
9 (2.6%)
13 (3.7%)
11 (3.2%)
49 (14%)
51 (14.6%)
16 (4.6%)
31 (8.9%)

104 (29.8%)

147 (42.1%)
16 (4.6%)

289 (82.8%)

135 (38.7%)

232 (89.2%)

1551 (64.3)
88+24
39.6+63
43.1+74

181 (7.5%)
506 (21.0%)
1152 (47.7%)
520 (21.5%)
202 (8.4%)
530 (22%)
1051 (43.5%)
525 (21.7%)
126 (5.2%)
723 (30%)
415 (17.2%)
1150 (47.6%)
57 (16.3%)

1614 (66.9%)
182+ 4.6

2205 (91.3%)
16 (0.7%)
48 (2%)

9 (0.4%)
130 (5.4%)
295 (12.2%)

82 (3.4%)
218 (9.0%)
858 (35.5%)
780 (32.3%)

82 (3.4%)

1839 (76.2%)

915 (37.9%)

1380 (82.4%)

<.001* 0.66 (0.52-0.82)
A7 0.97 (0.93-1.02)
.70 0.98 (0.96-0.99)
.80 0.98 (0.97-1.00)

Reference
47 1.20 (0.73-1.97)
.68 1.10 (0.69-1.75)
.39 1.24 (0.76-2.03)

Reference
.20 1.35 (0.85-2.15)
.78 1.06 (0.68-1.66)
.88 1.04 (0.64-2.15)

Reference
.10 1.71 (0.89-3.27)
12 1.68 (0.86-3.3)
.10 1.68 (0.89-3.18)
91 1.02 (0.75-1.38)

.80 0.97 (0.77-1.23)
17 0.98 (0.96-1.01)
Reference
<.001* 4.72 (2.06-10.78)
0% 227 (1.21-4.25)
<.001* 10.25 (4.21-24.96)
<.001* 3.16 (2.22-4.50)
.20 1.23 (0.89-1.69)
.90 0.96 (0.46-2.00)
92 0.98 (0.66-1.46)
.03*  0.77 (0.60-0.98)
<.001* 1.52 (1.21-1.92)
26 0.73 (0.42-1.27)
.006% 1.51 (1.12-2.02)

78 1.03(0.82-1.30)

.008* 5.59 (1.57-19.93)

Abbreviations: ADHD, attention deficit hyperactive disorder; BMI, body mass index; Cl, confidence interval; NE, nocturnal enuresis; OR, odds ratio.

#Mean = SD.
*P value <.05.

an increased rate of NE, reaching 1.62 times higher than
those children without such a history in the present
study, which was also found in studies by Mejias and

Ramphul,® Hamed et al,'° and Ferrara et al.'"* The rea-
son why enuretic children with deep sleep may have
difficult arousal, which affects incomplete stimulation
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Table 2. Multiple Logistic Regression Factors Associated
With Primary Nocturnal Enuresis.

Factors Adjusted OR P value 95% Cl
Sex

Male 0.62 .001* 0.47-0.83
Snoring

Yes 0.86 .32 0.64-1.16
Deep sleep

Yes 1.62 .001* 1.22-2.16
Shared bedroom

Yes 1.32 .13 0.92-1.92
Drinking <2 hours before bedtime

Yes 1.77 0l1* 1.13-2.80
Constipation

Yes 0.94 .75 0.64-1.39
ADHD

Yes 1.68 .09 0.91-3.11
Family history of enuresis

Yes 4.05 <.001*  2.88-5.69

Abbreviations: ADHD, attention deficit hyperactive disorder; ClI,
confidence interval; NE, nocturnal enuresis; OR, odds ratio.
*P value <.05.

and bladder relaxation, was reported by Yeung et al.'”

Our study showed an association between NE in chil-
dren and a history of drinking a liquid within 2 hours of
going to bed. However, this factor was not reported in a
previous study.’ Intriguingly, the male gender was a
protective factor in this study, in contrast to China’ and
Nigeria.!! In terms of sex, it was not mentioned in the
pathophysiological theory to develop NE because the
genes of NE are autosomes. One of the hypotheses,
which differ from the present study’s finding, is that
males are sleep deeper than females,> which must be
supported by future study.

The behavioral and psychological factors related to
enuresis are constipation and ADHD,'"!'8!° which were
not demonstrated in the present study. Additionally, it
was not revealed that allergic diseases were associated
with primary NE, as found by Tsai et al?’ and Yilmaz-
Durmus et al’' because most students in urban areas
have a history of allergies. Regarding the relation of
obesity and primary NE, the previous studies revealed
conflicting results. Although Ma et al’ and Karaci®?
found the association between obesity and primary NE,
we did not found the significant relation about this issue
that was similar to Wang et al> reported.

Only 3.4% of children with NE received interven-
tions to improve their condition. The rate of treatment
was relatively low, similar to a previous report in devel-
oping countries.!! More importantly, we found no
reports of daytime intervention that can be helpful for
children with NE and daytime LUTS. Furthermore,

despite the past study suggesting that lowering caffeine
consumption in children lessened NE severity, the par-
ent did not reported this in the present finding.?*

Our study has a few limitations. The study included
only the participants from urban area, so generalizations
can only be made within this setting. In addition, self-
reporting from the participants might have affected the
prevalence and associated factors with NE. The study
design resulted in some recall bias, and the observed
related factors may be challenging to interpret; there-
fore, the linked factors of secondary NE did not express.
Therefore, a prospective study with questionnaires
administered by researchers with bowel bladder diary
and sleep quality, which aims to define the associated
conditions, should be conducted in the future.

Conclusion

Primary NE is prevalent in Bangkok, Thailand. The most
important contributing factor to primary NE was family
history. Parents should be encouraged to report concerns
about NE in their children, and significant risk factors
amenable to interventions should be addressed.
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