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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Nocturnal enuresis (NE), or involuntary 

urination during sleep, is a common pediatric condition with 
multifactorial etiology, including genetic, developmental, 
and behavioral factors. Despite its high prevalence, it 
remains underreported and inadequately managed in 
many settings. This study aimed to assess the prevalence, 
associated risk factors, and management patterns of 
nocturnal enuresis among children in a defined population. 
Methodology: A cross-sectional study was conducted 
among 603 children aged 5 to 18 years. Data were collected 
using a structured questionnaire completed by parents, 
covering demographic variables, birth and health history, 
family background, sleep characteristics, and enuresis-
related factors. Statistical analysis was performed to examine 
the association between nocturnal enuresis and potential 
risk factors, with a significance level set at p < 0.05. 
Results: The mean age of participants was 9.1 years (SD = 
3.8), with a male predominance (63.5%). The prevalence of 
nocturnal enuresis was 35.0%. A significant association was 
found between enuresis and mode of delivery (p = 0.027). 
Prematurity also showed a significant relationship (p = 0.007), 
with enuresis most prevalent in children born before seven 
months of gestation (70.6%). No significant associations were 
observed for gender, birth order, family size, or sleep depth. 
Among enuretic children, 42.2% experienced bedwetting 
2–4 times per week, and 60.2% had primary enuresis. A 
family history of enuresis was reported in 28.5% of cases, 
and high fluid intake before bedtime was observed in 64.9%. 
Although 68.2% of parents had attempted management 
strategies, only 47.9% reported treatment effectiveness. 
Conclusion: Nocturnal enuresis affects a considerable 
proportion of children and is associated with factors such 
as delivery mode and gestational age. Despite its frequency, 
effective treatment remains underutilized, with many parents 
reporting limited success. These findings underscore the need 
for increased awareness, timely intervention, and access to 
evidence-based management strategies for affected families.

Key words. Nocturnal enuresis, bedwetting, risk factors, 
children, prevalence, Saudi Arabia, cross-sectional study.
Introduction.

Nocturnal enuresis (NE), defined as involuntary urination 
during sleep in children over five years of age, is a common 
childhood condition with significant psychological and social 
impacts on both children and their families [1]. NE is classified 
into primary (never achieving continence) and secondary 
(recurrence after at least six months of dryness) types [2]. 

This classification aids in guiding clinical assessment and 
management, as underlying causes and treatment strategies may 
differ.

Globally, the prevalence of NE varies, with studies reporting 
rates of 15-25% among children aged 6-12 years [3]. In 
Saudi Arabia, the prevalence of NE ranges from 18.5% to 
48%, with regional variations [4,5]. The wide variation in 
prevalence can be attributed to differences in diagnostic criteria, 
cultural attitudes, parental reporting, and study designs [6]. 
Nevertheless, persistence into adolescence and even adulthood 
is not uncommon, especially in cases where the condition is not 
addressed [4].  

Risk factors for NE include genetic predisposition, 
developmental delays, psychological stress, and comorbidities 
such as urinary tract infections (UTIs) and constipation [7]. 
Despite its prevalence, many families do not seek medical 
intervention, relying instead on behavioral modifications 
or no treatment at all [8]. Socioeconomic status and parental 
education levels also appear to influence both the prevalence 
of enuresis and the likelihood of seeking medical care [9]. 
Despite the burden it places on affected families, a significant 
proportion of caregivers may underestimate its impact or 
normalize the condition, resulting in low treatment-seeking 
behavior and reliance on home-based remedies or behavioral 
adjustments without clinical guidance [9]. The aim of this 
study is to determine the prevalence and associated risk factors 
of nocturnal enuresis among children aged 5-18 years in the 
Albaha region.
Methodology.

A cross-sectional study was conducted to determine the 
prevalence and associated risk factors of nocturnal enuresis 
among children aged 5–18 years in the Albaha area, Saudi 
Arabia. The main target group was parents or guardians of 
children within this age group who were also residents of the 
Albaha region. To ensure uniformity and minimize confounding 
factors, only children without chronic diseases such as diabetes 
mellitus, neurological diseases, or structural urological 
anomalies were included in the study. Individuals with chronic 
diseases or residing outside the Albaha region were excluded.

The study received ethical approval from the Institutional 
Review Board of Al-Baha University, Faculty of Medicine 
(IRB/PEA/BU-FM/2024/188).

The sample size was calculated using a prevalence of 18.5% of 
nocturnal enuresis reported in previous Saudi studies, at a 95% 
confidence interval and a 5% error margin. This calculation 
identified a minimum sample size of 250 participants to yield 
significant associations. Participants were sampled using 
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the snowball sampling approach and an internet-based self-
administered survey. The questionnaire was distributed through 
widely used digital platforms such as WhatsApp, and it was also 
made available in visible public places to improve outreach and 
completion.

It was constructed based on available literature aligned with the 
study's objectives. The contents of the questionnaire included 
several parts: demographic characteristics (age, gender, parental 
education level, family monthly income), the frequency and 
wetting pattern of nocturnal enuresis, possible etiological 
factors including family history, difficulty in arousal from 
sleep, psychological stress, history of urinary tract infection or 
constipation, as well as any therapies caregivers had attempted.

The instrument was pretested for clarity and reliability 
among a subsample of respondents before full administration. 
The completed questionnaires were encoded and analyzed 
using the Statistical Package for the Social Sciences (SPSS) 
software. Descriptive statistics were used to summarize the 
data: frequencies and percentages for categorical variables 
and means with standard deviations for continuous variables. 
The chi-square test was used to analyze associations between 
nocturnal enuresis and categorical risk factors; a p-value of less 
than 0.05 was considered statistically significant in all analyses.

For respondents who answered ‘Yes’ to having attempted 
treatment but did not indicate a specific treatment method, we 
created a separate category labeled ‘Not specified.’ These cases 
were retained in the denominator when calculating the overall 
proportion of participants who had attempted treatment and 
when calculating treatment effectiveness. However, they were 
excluded from method-specific percentage calculations. This 
approach ensured that all affirmative treatment responses were 
included in the overall analysis while maintaining accuracy in 
method-specific reporting.
Results.

The study included a total of 603 children aged between 
5 and 18 years, with a mean age of 9.1 years (SD = 3.8). Of 

the participants, 63.5% were male (n = 383) and 36.5% were 
female (n = 220). Regarding the child’s birth order, 26.5% were 
firstborn, followed by 20.9% second-born and 19.6% third-
born. Most of the children (75.3%) were delivered through 
normal vaginal delivery. Concerning gestational age, 91.2% of 
children were born at full term (9 months), whereas 6.0% were 
born at eight months and 2.8% at less than seven months. Most 
families had between four and six members (54.1%). Regarding 
sleep patterns, 64.5% of the children were reported to have deep 
sleep, whereas 35.5% had light sleep.

As shown in Figure 1, nocturnal enuresis was reported in 
35.0% of the children (n = 211), while the remaining 65.0% (n 
= 392) did not experience involuntary urination during sleep. 
Analysis of potential risk factors for nocturnal enuresis revealed 
no statistically significant association with the child’s gender (p 
= 0.051), although enuresis was slightly more prevalent among 
males (37.9%) compared to females (30.0%). Birth order did 
not show a significant relationship with nocturnal enuresis (p 
= 0.219), although second-born children had a slightly higher 
prevalence (42.9%) compared to other orders. A significant 
association was found between the mode of delivery and 
enuresis (p = 0.027), where children born by normal delivery 
exhibited higher rates of enuresis (37.4%) than those born by 
cesarean section (27.5%). 

Gestational age was also significantly associated with enuresis 
(p = 0.007), with the highest prevalence observed among children 
born before seven months (70.6%), suggesting prematurity 
may be a contributing factor. No significant associations were 
observed between nocturnal enuresis and the number of family 
members (p = 0.953) or the child’s sleep pattern (p = 0.875) 
(Table 2).

Among children diagnosed with nocturnal enuresis (n = 
211), the most reported frequency of episodes was 2–4 times 
per week (42.2%), followed by daily occurrences (26.5%). 
Regarding the timing of enuretic episodes, 46.0% occurred 
during late hours of sleep, while 42.7% occurred at various 

Count Column N %
Age of child Mean (SD) 9.1 (3.8)

Gender of child Male 383 63.5%
Female 220 36.5%

Child's Order Among Siblings

First 160 26.5%
Second 126 20.9%
Third 118 19.6%
Fourth 100 16.6%
Fifth or more 99 16.4%

Type of Delivery: Normal 454 75.3%
Cesarean 149 24.7%

Number of Pregnancy Months:
Less than 7 17 2.8%
8 36 6.0%
9 550 91.2%

Number of Family Members:
3 132 21.9%
4-6 326 54.1%
> 6 145 24.0%

Child's Sleep Pattern: Light 214 35.5%
Deep 389 64.5%

Table 1. Demographic factors of the children and their families.
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times throughout the night. Additionally, 19.9% of the children 
experienced associated daytime urinary incontinence. Most of 
the cases (60.2%) were identified as primary nocturnal enuresis, 
with the remaining 39.8% being secondary. Family history 
revealed that 28.5% of affected children had at least one parent 
who experienced enuresis during childhood (13.3% maternal, 
9.5% paternal, and 5.7% both). Evening fluid intake was high 
among enuretic children, with 64.9% consuming significant 
amounts before bedtime. Regarding comorbidities, 11.4% were 
diagnosed with ADHD, 8.1% with urinary tract conditions, 
and 6.2% with sleep apnea, while the majority (79.0%) had 
no other health concerns. In terms of management, 68.2% 
of parents reported attempting treatment. The most utilized 
methods included pharmacological therapy (16.9%), behavioral 
interventions such as fluid restriction and scheduled awakenings 
(10.4%), enuresis alarms (8.4%), and bladder training exercises 

(6.5%). However, 65.6 % of pariticipants not specifyed any 
methods. Among those who pursued treatment, only 47.9% 
reported positive outcomes, while 52.1% found interventions 
ineffective (Table 3).

Among the 144 caregivers who reported attempting treatment, 
101 (70.1%) did not specify a method. These were coded as ‘Not 
specified’ and were included in the denominator for calculating 
the overall proportion of caregivers who attempted treatment but 
excluded from method-specific percentage calculations. This 
ensures that the reported percentages for each treatment type 
accurately reflect only those who provided method information.
Discussion.

This study identified a prevalence of nocturnal enuresis (NE) 
of 35% among children aged 5–18 years in the Albaha region 
of Saudi Arabia. This figure is notably higher than the national 

Does your child suffer from nocturnal enuresis?
No Yes P-valueCount Row N % Count Row N %

Gender of child Male 238 62.1% 145 37.9% 0.051Female 154 70.0% 66 30.0%

Child's Order Among 
Siblings

First 111 69.4% 49 30.6%

0.219
Second 72 57.1% 54 42.9%
Third 74 62.7% 44 37.3%
Fourth 68 68.0% 32 32.0%
Fifth or more 67 67.7% 32 32.3%

Type of Delivery: Normal 284 62.6% 170 37.4% 0.027*Cesarean 108 72.5% 41 27.5%

Number of Pregnancy 
Months:

Less than 7 5 29.4% 12 70.6%
0.007*8 23 63.9% 13 36.1%

9 364 66.2% 186 33.8%

Number of Family 
Members:

3 87 65.9% 45 34.1%
0.9534-6 212 65.0% 114 35.0%

> 6 93 64.1% 52 35.9%

Child's Sleep Pattern: Light 140 65.4% 74 34.6% 0.875Deep 252 64.8% 137 35.2%

Table 2. Risk factors of nocturnal enuresis.

Figure 1. Does your child suffer from nocturnal enuresis (involuntary urination during sleep)?.
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Count Column N %

Frequency of Nocturnal Enuresis:

Daily 56 26.5%
2-4 times per week 89 42.2%
Once a week or less 36 17.1%
1-2 times monthly 30 14.2%

When does bedwetting occur?
Shortly after sleeping 24 11.4%
Lately after sleeping 97 46.0%
At anytime of sleep 90 42.7%

Does your child also suffer from involuntary 
urination during the day?

No 169 80.1%
Yes 42 19.9%

Has your child been suffering from nocturnal 
enuresis since childhood or did it  return after a 
period of control?

Primary 127 60.2%

Secondary 84 39.8%

Did either parent or a relative suffer from this 
problem in their childhood?

No 151 71.6%
Yes, only mother 28 13.3%
Yes, only father 20 9.5%
Yes, both parents 12 5.7%

Did any siblings have suffer from this problem? No 138 65.4%
Yes 73 34.6%

Does your child consume large amounts of fluids 
before bedtime?

No 74 35.1%
Yes 137 64.9%

Does the child suffer from any of the following 
health conditions?

ADHD 24 11.4%
Urinary disorders 17 8.1%
Sleep apnea 13 6.2%
None 166 79.0%

Have you tried any method to treat the problem? No 67 31.8%
Yes 144 68.2%

If the answer is "Yes," which methods have you 
tried? (Multiple choice)

Behavioral modification (reducing fluids 
before bedtime, waking the child at night) 16 11.1%

Enuresis alarm device 13 9%
Bladder strengthening exercises 10 6.9%
Medication 26 18.1%
Not specified 101 70.1%

If you have tried a treatment, was it effective? No 75 52.1%
Yes 69 47.9%

Table 3. Characteristics of Nocturnal Enuresis.

average reported in a systematic review and meta-analysis, 
which found a pooled prevalence of 24.8% across various 
regions in Saudi Arabia [10] and in a cross-sectional study 
conducted in Asser region reported a prevalence of 24% [11].  
In addition, our prevalence is slightly similar to what reported 
in another study conducted in Saudi Arabia which reported 
a prevalence in Riyadh region of 38.7% [4]. The elevated 
prevalence in Albaha may be attributed to regional variations 
in socioeconomic status, healthcare access, and cultural 
perceptions of NE, as similar disparities have been observed in 
other regions. In addition, the depending on snow-ball sampling 
technique in collecting the sample which may bias the sample 
towards parents who are especially concerned about the issues 
and increase the prevalence of the disorder in the current study. 

The study found no significant association between gender 
and NE prevalence, aligning with previous research in Saudi 
Arabia [3,10]. This suggests that gender may not be a primary 
determinant of NE in this context. A significant association 
was found between preterm birth and increased prevalence 
of nocturnal enuresis (NE), particularly among children born 
before seven months of gestation. This finding is consistent with 

prior literature, which has identified prematurity as a critical 
risk factor for delayed bladder control [12]. Preterm infants 
often experience incomplete neurological and physiological 
development at birth, which may delay the maturation of the 
central nervous system structures responsible for bladder 
control, such as the pontine micturition center and spinal reflex 
arcs [13-15]. These neural circuits play an essential role in the 
inhibition of involuntary urination during sleep [14].

Moreover, preterm birth is frequently associated with a range 
of neurodevelopmental delays and complications, including 
periventricular leukomalacia, intraventricular hemorrhage, and 
reduced brain volume in regions associated with autonomic 
regulation [16]. These structural and functional abnormalities 
may impair the normal circadian release of antidiuretic hormone 
(ADH), which is essential for reducing urine production during 
the night [17]. Low nocturnal ADH levels, commonly reported 
in children with NE, contribute to excessive nighttime urine 
output and subsequent bedwetting episodes [18,19]. In addition, 
preterm infants often experience delayed acquisition of toilet 
training milestones and may present with comorbidities such 
as attention deficit hyperactivity disorder (ADHD) and sleep 
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disorders, which have independently been linked to higher NE 
prevalence [20,21].

This study also demonstrated a significant association between 
type of delivery and the prevalence of NE. Specifically; children 
delivered via cesarean section had a lower prevalence of NE 
compared to those delivered vaginally. This result is somewhat 
unexpected, as prior studies have shown inconsistent findings. 
Some studies suggest that cesarean section, particularly when 
performed electively and without labor, may lead to alterations in 
neonatal stress responses, microbiota colonization, and immune 
system development, which could have long-term developmental 
consequences [22,23]. However, in the context of NE, it is 
possible that vaginal delivery may be associated with perinatal 
stress or subtle birth trauma affecting neurological development, 
especially in cases involving prolonged or complicated labor 
[24]. These perinatal factors might contribute to impaired 
bladder control mechanisms later in childhood [24]. However, 
the current finding that vaginal delivery increased risk of NE 
in noteworthy, the causative association cannot be established 
because of cross-sectional nature of the study. Moreover, the 
absence of information about some maternal factors as maternal 
age, educational attainment, and socioeconomic position also 
reduce the importance of this association.

The majority of NE cases in this study were primary, indicating 
that these children had never achieved sustained nighttime 
dryness. This aligns with global patterns where primary NE 
is more prevalent than secondary [2,6]. A notable proportion 
of children with NE had a family history of the condition, 
supporting the genetic predisposition theory [25].

Despite the high prevalence of nocturnal enuresis (NE) among 
children in the current study, it is concerning that only a minority 
of affected individuals had received effective treatment. This 
reflects a significant management gap that continues to be 
documented across different populations worldwide [25]. While 
some families attempt to address the condition using home-
based strategies, a lack of formal medical guidance often leads 
to suboptimal outcomes. In the present findings, behavioral 
interventions were the most commonly used management 
approach; however, a substantial number of parents reported 
minimal or no improvement, highlighting limited efficacy when 
such measures are implemented in isolation or without adequate 
support.

Behavioral interventions, including fluid restriction before 
bedtime, scheduled nighttime voiding (lifting), and positive 
reinforcement for dry nights, are widely recommended as 
first-line treatments for NE [26,27]. These approaches are non-
invasive and carry no side effects, making them an attractive 
starting point [27]. Nevertheless, the success of behavioral 
strategies largely depends on consistency, parental education, 
and the child’s developmental readiness [27]. In this context, a 
lack of awareness about proper implementation, coupled with 
misconceptions about NE being a behavioral issue rather than 
a medical condition, may reduce adherence and efficacy [27].

Importantly, the underutilization of evidence-based treatments 
such as enuresis alarms and pharmacotherapy further 
underscores the need for improved access to care [26]. Enuresis 
alarms are considered the most effective long-term treatment 
with a sustained response rate of up to 70%, especially when 

used under supervision [26]. However, their usage remains 
low in many settings, often due to cost, lack of availability, 
or insufficient follow-up [26]. Pharmacological options like 
desmopressin, a synthetic analog of vasopressin, can also be 
effective in reducing urine production at night and have been 
approved for short-term or intermittent use in older children 
[28]. Yet, this study revealed minimal reliance on such options, 
suggesting either limited access or inadequate physician-parent 
communication about available therapies.

Another factor contributing to the treatment gap is the social 
stigma surrounding bedwetting. Therefore, management 
should not only target symptom resolution but also address the 
emotional well-being of affected children through supportive 
counseling and educational interventions.

To improve outcomes, a multidisciplinary and tiered 
management approach is recommended. Initial assessment 
by a pediatrician should include a thorough history, physical 
examination, and screening for underlying conditions such as 
urinary tract infections or constipation [26]. Where first-line 
measures fail, referral to pediatric urology or a continence 
specialist may be necessary [26]. Additionally, public 
health strategies aimed at increasing community awareness, 
destigmatizing the condition, and providing educational 
resources to caregivers could play a crucial role in encouraging 
early intervention and improving treatment adherence.
Limitations.

This study is limited by some limitations. This study employed 
snowball sampling, which significantly limits the ability to 
achieve a representative sample and is susceptible to selection 
bias. Responses may be biased towards parents who are 
especially concerned about the issues examined in this study or 
towards specific socioeconomic groups with convenient access 
to internet surveys.
Conclusion.

In conclusion, the study highlights a significant public health 
concern regarding NE in the Albaha region. The findings 
suggest the necessity for targeted interventions, including 
public education and improved access to effective treatments, 
to address this condition's impact on children and their families.
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