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BACKGROUND: Nocturnal enuresis (NE) is defined as any intermittent
incontinence while sleeping in a child over the age of 5. This disorder
can have emotional and psychological implications. Here, we
performed the first meta-analysis to provide an overall assessment of
the prevalence of NE and the factors associated with it in Saudi Arabia.
We also examined its psychological impact and mothers’ behavior in
dealing with this disorder.

PATIENTS AND METHODS:
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octurnal enuresis (NE) is the involuntary

urination that occurs while sleeping after a

certain age when bladder control is expected
at night.! NE is a common problem in children and
adolescents, accounting for the second most common
disorder in children aged 6 to 14 years.? Enuresis was
prevalent in 15%-25% of children aged 6 to 12 years.®
Its global prevalence ranges from 2% to 20%, with boys
experiencing higher rates.*®

Enuresis is classifed into two types: primary, which
occurs when a child over the age of fve has never
been completely dry for six months in a row.” And
secondary, which appears six months or more after a
child has achieved complete dryness.*5” If daytime
urine symptoms such as urgency, hesitancy, frequency,
postponement, dyscoordination, urge incontinence,
dribbling, or pain are present, NE is classifed as either
monosymptomatic (when the only symptom is the
release of urine during sleep) or non-monosymptomatic
(when the only symptom is the release of urine during
sleep).t

NE is thought to be caused by low bladder capacity,
insuffcient antidiuretic hormone production at night,
familial/genetic causes, upper airway obstructions,
or structural problems in the urinary tract or nervous
system.® Other possible causes include developmental
disorders, diabetes insipidus, urinary tract infections,
and stressful situations at school or at home.*®

Low self-esteem, a sense of failure, chronic stress,
and a negative impact on a child’s social life can all result
from nocturnal enuresis. It can result in a wide range of
behavioral, psychological, and social problems. As a
result, identifying at-risk children and implementing
therapeutic measures is critical.}**2 NE can have serious
consequences for the child and family, including
negative psychosocial outcomes.*® Because the etiology
of NE is unknown and complicated, treatment takes
time and is frequently accompanied by relapses.*

In 2020, a cross-sectional descriptive study of Saudi
children aged 3 to 12 from various cities was conducted.
According to the fndings, 31.2% of children had noc-
turnal enuresis. Nocturnal enuresis had no signifcant
relationship with child gender, but it was signifcantly
related to child age and having a family history of NE.*
Another Saudi study published in 2021 found that the
prevalence of NE was around 48% in children aged 5 to
18 in Saudi Arabia’s eastern region. Although the preva-
lence of NE decreased with age, the difference was not
statistically signifcant. Another Saudi study on children
aged 3 to 12 years discovered that the prevalence of NE
was 31.2%.%° According to a 2023 Saudi study, the most
commonly reported reasons for not seeking medical at-
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tention for NE were parents’ belief that their child will
eventually outgrow bedwetting (34.1%) and “parents’ or
children’s embarrassment”. (21.8%).¢

To address the lack of comprehensive research on
nocturnal enuresis in Saudi Arabia, this study aimed to
conduct the frst meta-analysis on the topic. The primary
objectives of this meta-analysis were to determine the
prevalence of nocturnal enuresis in all Saudi studies
published and to assess the risk factors associated
with nocturnal enuresis within the Saudi population. By
synthesizing existing research fndings, this study will
provide a comprehensive overview of the prevalence
trends and associated risk factors specifc to the
Saudi Arabian context. Additionally, this meta-analysis
aims to evaluate parents’ seeking of medical care for
children with nocturnal enuresis, shedding light on the
factors infuencing healthcare-seeking behavior and
potential barriers to accessing appropriate medical
attention. Through these objectives, the study aims to
contribute to the understanding of nocturnal enuresis in
Saudi Arabia and inform the development of effective
management strategies and interventions for affected
children and their families.

PATIENTS AND METHODS

The authors followed the PRISMA guidelines for
reporting systematic reviews and meta-analy-
ses.’” This systematic review was registered in the
International Prospective Register of Systematic
Reviews (PROSPERO), with the registration number
CDR42023488733. The inclusion criteria were cross-
sectional studies that assessed the prevalence of NE
in children and adolescents aged 5-18 years in Saudi
Arabia. Studies must have reported our outcomes of
interest to be included in our study. There were no
restrictions on publication date. We excluded non-
English studies, review articles, comments, disserta-
tions, and lectures. Studies with incomplete data or
insuffcient original data necessary for analysis were
excluded. Studies that primarily focused on children
with neurological congenital abnormalities or urinary
system problems were excluded.

A comprehensive search of the PubMed, Web of
Science, Google Scholar, and Scopus databases from
inception to November 3, 2023, was conducted to re-
trieve relevant studies. Searching the reference lists of
the included papers was done to fnd any other relevant
studies.We did database searches using the following
keywords: “nocturnal enuresis,” “Saudi Arabia,” and
“bed wetting”. No flters were used. Supplementary
Table 1 shows the entire search strategy used for each
database.
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Endnote was used to combine all of the records.
The data was converted to an Excel spreadsheet,
which was then submitted in two stages to identify the
eligible research. The title and abstract screening stage
was completed frst, and records that passed this stage
advanced to the full-text screening stage. Each article’s
eligibility in each phase was independently reviewed
by two authors. Any differences were resolved through
discussion.

The review authors retrieved baseline data, research
characteristics, quality assessment, and outcomes
of interest from the studies into formatted Excel fles
prepared by the lead author. Two authors separately
extracted data from each study, and any differences
were resolved through discussion. Any incomplete or
incompatible data was processed using the proce-
dures recommended in the Cochrane Handbook. Two
authors gathered study characteristics and outcomes.
Study characteristics included study ID, settings, study
design, population description, and demographic in-
formation such as age and gender. The primary out-
come was the prevalence of NE among Saudi Arabian
children and adolescents aged 5-18 years. Secondary
outcomes included NE frequencies, NE prevalence
by time, social shame and embarrassment in children
with NE, the percentage of mothers seeking medical
advice, and the risk factors affecting NE prevalence.
We assessed cross-sectional studies and single-arm
cohorts using a modifed version of the Newcastle-
Ottawa Scale.’®'® The overall score assigned to each
study determined its quality: very good (9-10 points),
good (7-8 points), satisfactory (5-6 points), and unsatis-
factory (0-4 points).

Comprehensive Meta-Analysis Version 3.3?° was
used to conduct the analysis. Data was extracted as
event and total and combined and reported as event
rate with the corresponding 95% confdence interval
(95% CI). The I? statistic and Cochrane’s Q test were
used to examine heterogeneity. Signifcant heteroge-
neity was defned as a P value less than 0.1 and an
I2more than 60%. We used random-effects model to
account for the high heterogeneity. Sensitivity analysis
and Subgroup analysis based on the region of Saudi
Arabia at which the studies were conducted were per-
formed to fnd the cause of the high heterogeneity.

A meta-regression was performed to association
between the prevalence of NE in children and the
presence of parents suffering from NE, sibling suffering
from NE, male gender, and the young age group (5-7
years old). To investigate the publication bias of the
papers that made up the fnal analysis, we employed
the funnel plot in conjunction with Egger’s and Begg’s
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tests. A Pvalue of less than .05 was deemed signifcant
for publication bias.

RESULTS

After the database search, 1425 records were obtained.
After the duplicates were removed, 1394 records were
manually checked for eligibility criteria. Finally, 16
studies matched the eligibility requirements and were
included in our review. Figure 1 demonstrates the
detailed process of search strategy results and research
selection.

Sixteen cross-sectional studies were included
in our study. The total sample size was 14284 par-
ticipants. The included studies came from different
Saudi Arabian regions. The northern region included
two studies, one from Arar? and one from Hail.22 The
Eastern region included two studies.?*?* The Western
region included four studies: three were in Makkah Al-
Mukarramah?>?” and one from Taif.?® The central region
included four studies: three in Riyadh?*3* and one in
Al-Kharj city.*? The southern region included one study,
which was conducted in Jazan.®® The remining three
studies was performed across different regions in Saudi
Arabia.’>343 Table 1 shows the detailed characteristics
of the included studies.

The included studies ranged in quality from unsat-
isfactory to very good. Three studies*?*% were rated
very good quality (with a score of 9) on the Newcastle-
Ottawa Scale, six studies®>?+2731 were rated good qual-
ity (with a score of 7 or 8), fve studies?®?526:282% \yere
rated satisfactory (with a score of 5 or 6), and two stud-
ies?230 were rated unsatisfactory quality (with a score of
4) (Table 2).
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Figure 1. The PRISMA fow diagram.
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Table 1. Study characteristics.
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Population characteristics

Parents Sibling
gotal Age Gender suffering suffering
Study ID Study design Settings Population screene.d from NE from NE
sample size
Mean % Male/ ® ®
SD female N (%) L)
Shahin et al Cross-sectional Children 41.1%
20172 '’ (online Hail, Saudi Arabia aged 5-12 652 were 5-7 286/365 34 (5.21) 54 (8.28)
questionnaire) years years
; - Children
Sherah etal, Cross-sectional Jazan, Saudi 45% were
2019% (questionnaire) Arabia agsgafs'lz 505 5-7 years 254/251 A NA
Table 2. Newcastle-Ottawa Scale (adapted for cross sectional studies).
Selection Comparability Outcome Total
Ascertainment Comparability
Study Representative- Sample of tI!e Non- of cohor'ts on Assessment Statistical Total
ness of the 5 screening/ response the basis of of
size y . test number
exposed cohort surveillance rate the design or outcome
A of stars
tool analysis
Alanazi et al,
20222 + + + + + ++ + + 9
AlEidan et al,
2023% + ++ + ++ + + 8
Alhifthy et al,
202015 +* + 4+ + A + A 8
Alhifthy et al,
20212 + + ++ + + 6
Almaghlouth
et al, 2023% + ++ ++ + + 7
Alnajjar
201725 + + ++ + + 6
Alrajihi et al,
2023% + + ++ + ++ + + 9
Alshahrani et
al, 2018% * = * 4
Alshehri et al,
20237 +* + A + A + A 9
Alwadei et al,
2023% + ++ + ++ + + 8
Al-Zahrani et
al, 20142 + + + + + 5
BaHammam
et al, 2006 * * * * 5
Goweda et
al, 2020% + + ++ + + 6
Kalo et al
2010 + + + ++ + + 7
Shahin et al.
201722 + 4+ + + 4
Sherah et al.
2019% + ++ ++ + + 7
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Prevalence of NE

The pooled analysis included sixteen studies.*>?%° The
meta-analysis showed that the overall pooled preva-
lence of NE was 24.8% (95% CI: 17, 34) (Figure 2).
There was signifcant heterogeneity among the studies
(1>=99%, P<.00001). Sensitivity analysis couldn’t resolve
the heterogeneity.

Subgroup analysis based on regions revealed that
the overall pooled prevalence of NE was 23.2% (95%
Cl: 9.8, 45.6) in the Northern region of Saudi Arabia,
46.6% (95% CI: 24, 70.7) in the Eastern region, 76.4%
(95% CI: 43.4, 93.2) in the Southern region, 14.3%
(95% CI: 7.5, 25.6) in the Central region, and 18.6%
(95% CI: 9.9, 32.2) (Figure 3). The pooled analysis was

Study name

Event Lower  Upper

0.238 0.200 0.281 -10.153 0.000

Statistics for each study Event rate and 95% CI

limit limit Z-Value p-Value

- Sy eval=Z21 |

= Almaghloutli et al. 2|

Alnajjar 2017

Irajihi et al. 2023

Al-Zahrani et al. 2014

BaHamman et al. 2006
Goweda et al. 2020
kalo and bella 2010
Shahin et al. 2017

0.639

0.150
0.227

Figure 2. A forest plot shows the pooled prevalence of NE.

Group by
Regions

All over
All over
All over
All over
Central
Central
Central
Central
Central
Eastern
Eastern
Eastern
Northern
Northern
Northern
Southern
Southern
Western
Western
Western
Western

Western

Alrajihi et al. 2023

AlEidan et al. 2023 0.166

Alanazi et al. 2022

kalo and bella 2010 0.150

Statistics for each study Event rate and 95% CI
Event  Lower  Upper
rate limit limit  Z-Value p-Value
Alhifthy et al. 2020 0312 029 0332 -16987 0.000 [ ]
0232 019 0273 -10.887 0.000 [ ]
Alshehri et al. 2023 0.223 0.193 0.256 -13.608 0.000 | |
025 0129 0439 -2.543 0.011 —
0138 0198 -14.533 0.000 []
Alshahrani etal. 2018 0.185 0.148 0229 -10811 0.000
Alwadei et al. 2023 0112 0098 0127 28206 0.000 [
BaHammam etal. 2006 0122 0.103 0143 20560 0.000 L]
0.143 0.075 0.256 -4.861 0.000 —
Alhifthy et al. 2021 0479 0436 0523 0934 0350 L:
Almaghlouth etal. 2023 0453 0425 0.481 -3.300 0.001 |
0.466 0.240 0.707 -0.263 0.792 ——
0238 0200 0281 -10.153 0.000 u
0227 019 0261 -13.107 0.000 ]
0232 009 0456 2296 0022 —
0764 0725 079 11223 0.000 ]
0764 0434 0932 1599 0.110 —
0086 0.050 0142 -8.170 0.000 -
Al-Zahrani et al. 2014 0.078 0.069 0.089 -34.424 0.000 L
Goweda et al. 2020 0639 0588 0.687 5230 0.000 -
0.124 0180 -15.669 0.000 []
0186 0.099 0322 3,958 0.000 —
1.00 0.50 0.00 050 1.00

Figure 3. A forest plot shows the pooled prevalence of NE by regions.
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homogenous regarding the Eastern (I’=0%, P=.32)
and Northern regions subgroups (1°=0%, P=.67), while
it was heterogenous for the Central (1°=86%, P<.0001)
and Western regions (1?>=99.5%, P<.00001). There was a
signifcant difference between the subgroups (P=.003).

Prevalence of NE by frequency

The pooled analysis included eight studies.1%21-23.26:30.34.35
The meta-analysis showed that the prevalence of NE
one to two times per week was 26.8% (95% CI: 15.1,
43.0) and three to four times was 31.8% (95% CI: 18.5,
48.9), and fve to seven times was 33.8% (95% ClI: 18.2,
54.1) (Figure 4). There was signifcant heterogeneity
in all of the three subgroups (1>>93%, P<.00001). No
signifcant difference was observed between the three
frequencies (P=.82).

Prevalence of NE by time

The pooled analysis included fve studies.!>?1.232630 The
meta-analysis showed that the prevalence of NE occurs
at night was 24.4% (95% ClI: 22.8, 26.2) and at day and
night was 16.6% (95% CI: 15.3, 17.9) (Figure 5). The
pooled estimate was homogenous for day and night
subgroup (1?=39.8%, P=.15), but heterogenous for
night subgroup (1>= 98.9%, P<.00001). A signifcant dif-
ference was noticed between the two groups (P=.001).

Prevalence of the embarrassment and social
shame in children with NE

The pooled analysis included four studies.'521223 The
meta-analysis showed that the overall pooled preva-
lence of the embarrassment and social shame in chil-
dren with NE was 63% (95% ClI: 46, 77) (Figure 6).
There was signifcant heterogeneity among the stud-
ies (1>=94.9%, P<.00001). Sensitivity analysis did not
resolve the heterogeneity. between the frequences
Sensitivity analysis couldn’t resolve the heterogeneity.

Prevalence of mothers seeking medical advice
The pooled analysis included fve studies.!>?1.222433 The
meta-analysis showed that the overall pooled prevalence
of mothers seeking medical advice was 54.4% (95% CI:
39.7, 68.3) (Figure 7). There was signifcant heterogene-
ity among the studies (12=97.6%, P<.00001). The sensitiv-
ity analysis couldn’t resolve the heterogeneity.

Factors affecting prevalence of NE

The meta-regression revealed a signifcant positive cor-
relation between the prevalence of NE and the pres-
ence of parents suffering from NE (P<.0001) and sib-
lings suffering from NE (P<.0001). No association was
found between the males and the prevalence of NE
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(P=.64). However, combining all three factors in the
meta-regression revealed that only the presence of sib-
lings suffering from NE was positively correlated with
the prevalence of NE (P=.04). No association was found
between age and the prevalence of NE. However, only
fve studies included in the analysis. Table 3 shows the
meta-regression results.

Publication bias

The funnel plot was symmetrical and showed no pub-
lishing bias, as seen in (Figure 8). Furthermore, the
Egger and Begg tests yielded no indication of publica-
tion bias. For the Egger and Begg tests, the P values
were 0.66 and 0.78, respectively.

DISCUSSION

Nocturnal enuresis (NE) is a prevalent childhood dis-
order worldwide that may provide diffculties for both
children and their families. This study aimed to deter-
mine the prevalence of nocturnal enuresis, as well as
the factors that increase the risk of the disorder among
children over the age of 5 in Saudi Arabia. In this analy-
sis, the prevalence rate of NE was found to be 24.8%
among 14284 participants. These fndings align with a
study conducted in Yemen, in which the recorded prev-
alence of children in Almukalla city is 28.6%.% However,
the study of Awn and his team from Bahrain, who found
a prevalence rate of 11.1% among children aged 5-12
years, was comparable to our results.®” In addition, re-
search conducted in Benha City on 450 Egyptian kids
between the ages of 6 and 12 found a prevalence rate
of 15.7% for NE. The NE prevalence rate was lower
among school students in Ankara (17.5%),% Istanbul
(12.4%), and Isparta (11.6%).%° Multiple epidemiologi-
cal studies have been conducted in different regions
of the globe, such as Taiwan,* Thailand,** and Western
Europe.* These surveys have shown signifcantly lower
rates of NE among similar age groups. The observed
disparities may be linked to variations in sample size,
sampling methodology, age range, and the diagnosis
of NE.*

The regional subgroup analysis revealed striking dif-
ferences in the prevalence of NE among the Northern,
Eastern, Southern, Central, and Western regions of
Saudi Arabia. The Eastern and Northern regions exhibit-
ed lower rates compared to the Southern region, which
displayed the highest prevalence. Moreover, interme-
diate rates were observed in the Central and Western
regions, nonetheless, there was substantial variation in
these regions. Our fndings echoed a study conducted
in the Eastern region of Saudi Arabia, which reported
a prevalence rate of 48.3% among children aged be-
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Table 3. Meta-regression results show the factors associated with the prevalence of NE.

Variable Coefficient Standard Error 95% Lower 95% Upper Z value 2-sided P value
Males -0.006 0.01 -0.03 0.019 -0.46 .64
Parents suffering from NE 0.073 0.018 0.038 0.108 4.08 <.0001
Sibling suffering from NE 0.068 0.015 0.039 0.1 4.48 <.0001
Age (5-7 years) -0.01 0.035 -0.079 0.05 -0.30 76
. observed regional disparities in NE prevalence might
Study name Statistics for each study Werant wats ond PR e anu . . .
= stem from multifaceted factors, including cultural, so-
Event  Lower  Upper . . .
rate,  limit limit___ 7-Value_. n-Value._ cioeconomic, environmental, and healthcare-related
Alanazi ct al. 2022 0640, 0S4 aTE_ 2T, 0005 ,m | | elements unique to each region 5.5
Alhifthy et al. 2020 0764 0731 0795 12919 0.000 ’ ] [ Contrary to the established understanding that
Almaghlouth,et al 2003 0521 _0403.__ 0549 1481 0,139 , !, — males typlcally exhibit a hlgher prevalence of NE,
P S B e !, our analysis found no signifcant association between
Sherah et al. 2019 0500 0450 0550 0000 1000 ‘ | ‘ - gender and NE prevalence within the Saudi Arabian
0544 0307 06 nsRl oAl ‘ A | context. This fnding diverges from numerous global
| v |
studies reporting a higher prevalence of NE among
200 -1.00 0.00 100 2.00 males. For instance, a study conducted by Sherah et

Figure 7. A forest plot shows the pooled prevalence of seeking medical advice

regarding NE.
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Figure 8. A funnel plot of the publication bias.

356

tween 5-14 years.** Similar regional disparities in the
prevalence of NE were reported by Alshahrani et al.*
The researchers reported quite a low rate of NE preva-
lence (18.5%) among children in Riyadh, Saudi Arabia.*
Regional disparities are also common among different
Saudi regions. Our fndings, for instance, can be com-
pared with a Taif study, which reported an NE preva-
lence rate of 7.81%.%¢ Similarly, the frequency of NE in
Riyadh was 18.5%.4” The frequency of nocturnal enure-
sis in Jazan was 76.4% among children,* whereas in
Hail, it was 22.7%,* and in Jeddah, it was 92.8%.%° The

al revealed a male predominance (79.5%) in NE preva-
lence, suggesting a consistent gender-based associa-
tion.*® Aligned with our research, Piyasil et al and Liu et
al also showed no signifcant differences,**% whereas
many studies have revealed a much greater incidence
among the male population.*®% Another study con-
ducted in the Eastern region of KSA reports a male
dominance in the prevalence of NE but with no sig-
nifcant difference.®® Conversely, several studies con-
ducted in Sanandaj and Turkey have shown a greater
prevalence of NE among females than males.**” Our
results that there is no signifcant association between
NE prevalence and gender aligns with a study con-
ducted by Alhifthy et al and Ahmed Awn et al. The
studies found no difference in NE prevalence based
on gender.3":%8

The discrepancy observed in our study regarding
gender and NE prevalence may stem from the complex
interplay of various infuencing factors. While gender
has traditionally been a recognized factor in NE preva-
lence, the absence of a signifcant association in this
study suggests the presence of other infuential vari-
ables that might override or modify the gender-specifc
predisposition observed elsewhere. Moreover, cultural
perceptions and healthcare-seeking behaviors specifc
to the Saudi Arabian population might contribute to
modifying the gender-based association seen in other
studies. Studies exploring cultural attitudes toward NE
and its management in Saudi Arabia are warranted to
better comprehend the intricate relationship between
gender and NE prevalence within this cultural context.®
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The fndings from our analysis revealed no asso-
ciation between age and the prevalence of NE. These
results can be compared with those of a study con-
ducted in 2019, which reported a signifcant increase in
NE prevalence rate with age. At age 5, it was 64%; at
age 7-9, it was 85.5%; and at age 9-12, it was 85.6%.4®
Some studies reported a decrease in NE prevalence
with age. For example, Alhifthy et al found that the
incidence decreases with age, with a little rise seen in
children aged between the ages of 16 and 18 (9.3%)
compared to those aged 13-15 years (8.9%).%¢ The ab-
sence of a signifcant association between age and the
prevalence of NE in this review aligns with fndings from
a Bahraini study carried out at Bahrain’s local health fa-
cilities among children aged between the ages of 5 and
12. The study found no notable variation in NE preva-
lence as the age increased.®” However, it is important to
note that the lack of association observed in this system-
atic review might be infuenced by the limited available
data, as only fve studies reported the prevalence of NE
across different age groups. It was expected that NE
would decrease with age since it improves on its own.5!
Surprisingly, this did not occur among the individuals
who participated in this analysis. This may be because
the parents are unconcerned about the disease, and it
continues to affect them. The lack of a consistent asso-
ciation between age and NE prevalence could also be
attributed to the complex interplay of biological, psy-
chological, and social factors impacting the condition.
Biological factors such as delayed maturation of bladder
control mechanisms or genetic predispositions might
contribute to varying prevalence rates across different
age groups.®*

Tailoring interventions to regional factors is crucial,
aligning with global calls for comprehensive studies to
understand age-specifc trends and implement targeted
strategies. Addressing regional nuances and investigat-
ing age-related dynamics will signifcantly enhance NE
management and interventions. Such efforts will signif-
cantly contribute to alleviating the burden of NE and
enhancing the well-being of affected individuals across
varied regions.

The fndings from this systematic review and meta-
analysis highlight critical implications for clinical prac-
tice, such as the need for heightened awareness and
early intervention programs targeting this issue. A re-
gional approach focusing on the areas with higher prev-
alence rates can aid in targeted strategies for screening,
intervention, and support. Healthcare providers should
consider a holistic approach that includes counseling
and support for affected children and their families.
Providing accessible information and support resources

review

can empower parents to seek appropriate help for their
children dealing with NE. Avoiding assumptions based
on gender or age can lead to more tailored and effec-
tive interventions.5?

The study exhibited robustness through its sys-
tematic search across various databases, aligning with
PRISMA guidelines for reporting systematic reviews.
Inclusion of diverse Saudi Arabian regions enriched the
understanding of regional variations in NE prevalence,
while the comprehensive data extraction allowed for de-
tailed analysis of NE characteristics, including frequen-
cy, timing, and psychosocial impact. Methodological
rigor was upheld through quality assessment using the
Newcastle-Ottawa Scale, and the statistical analyses,
such as meta-analysis and regression techniques, bol-
stered the study’s depth and reliability by synthesizing
and examining associations within the data. Our re-
search stands out for its impartiality and robustness, as
it has been conducted with meticulous care to eliminate
any potential publication bias, ensuring an unbiased
and comprehensive analysis of the data.

However, certain limitations need consideration. The
exclusion of non-English studies might have introduced
language bias, potentially overlooking valuable
contributions.  Additionally, heterogeneity among
studies, particularly in specifc subgroups, could limit
generalizability, and the variability in study quality might
affect the overall reliability of pooled estimates. The
focus on cross-sectional studies restricted the ability to
establish causality or temporal trends in NE prevalence.
Uneven regional representation could also infuence the
accuracy and completeness of the fndings. Lastly, the
availability of incomplete or incompatible data in some
studies might have impacted the synthesis and analysis
of results, despite attempts to address these issues
using recommended procedures.

In conclusion, this analysis identifed a substantial
prevalence of NE in Saudi children, varying across re-
gions. Family history impacts prevalence, with social
stigma affecting affected children. Exploring different
risk variables and geographical differences should be
part of future research that aims to standardize ap-
proaches. Longitudinal studies are essential to track NE
trends and psychosocial impacts, aiding tailored inter-
ventions. To alleviate the emotional toll on impacted
children, it is essential to understand regional variances
and societal ramifcations in order to implement tailored
treatments. Addressing stigma and supporting families
are pivotal. In order to effectively intervene and assist
Saudi children with NE, the results highlight the neces-
sity for holistic treatments that consider the complex na-
ture of the condition.
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SUPPLEMENT

Supplementary Table 1. Full search strategy for each database.

Database Search Terms Search Field Search Results
(“Nocturnal enuresis” OR “Bed-wetting” OR “bed wetting”

PubMed OR bedwetting OR “involuntary urination”) AND (*“Saudi All Fields 38
Arabia”’[Mesh] OR Saudi OR KSA OR Riyadh OR “middle east”)

Google with all of the words: Prevalence Saudi

Schoglaar With at least one of the words: “Nocturnal enuresis” OR “Bed- All Fields 1320
wetting” OR “bed wetting” OR bedwetting
(“Nocturnal enuresis” OR “Bed-wetting” OR “bed wetting”

WOS OR bedwetting OR “involuntary urination”) AND (“Saudi All Fields 52
Arabia”’[Mesh] OR Saudi OR KSA OR Riyadh OR “middle east”)
TITLE-ABS-KEY ((“Nocturnal enuresis” OR “Bed-wetting” OR

SCOPUS “bed wetting” OR bedwetting OR “involuntary urination”) AND Title, Abstract, 15

east”))

(“Saudi Arabia”[Mesh] OR Saudi OR KSA OR Riyadh OR “middle

Keywords
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