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Abstract 

Background and objectives:Nocturnal enuresis (NE) is a common, yet underreported problem among school children which has an impact on 

the child’s psychology causing anxiety and social stigma. Nocturnal enuresis is classified as primary or secondary and monosymptomatic or non 

monosymptomatic. It can be the presenting symptom of urinary tract infection, underlying neurological disorder (spina bifida, epilepsy), 

vesicoureteric reflux, posterior urethral valve or diabetes mellitus. Thus, the present study was undertaken to assess the bedwetting among the 

girls during a routine school annual health check-up.Methodology:This study was conducted as a part of routine annual health check-up of girls 

staying in a residential school by a female physician. A detailed history regarding bedwetting was noted and physical examination was done in 

children with complaints of bedwetting. The children were evaluated regarding the risk factors associated with NE and scholastic performance as 

well as stress and the stigma associated with it on an outpatient department basis and were asked to follow up in a bed wetting clinic in our 

hospital.Results:A total of 342 girls of a residential school underwent heath check-up for general fitness conducted by the physicians of our 

hospital. History of NE was noted in 37 girls (10.82%). Most of the girls (62.16%) had secondary NE and 37.84% had primary NE. The diagnosis 

of NE was common among the girls aged 12 years (40.54%) and the mean age was 12.00±1.40 years. Most of the girls reported symptoms of 

constipation (48.65%). Eighteen girls had symptoms suggestive of attention deficit hyperactive disorder (ADHD) and stress due to NE was noted 

in 40.54% of the girls. Furthermore, 13 (35.14%) girls were average performers.Conclusion and interpretation:Nocturnal enuresis is a 

significant paediatric health problem and there is high prevalence of monosymptomatic NE in school going girls. Further it is affects the 

scholastic performance of the child and also likely to induce stress. 
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Introduction  
 

Enuresis is a prevalent and potentially distressing experience for 

children and their parents. Nocturnal enuresis (NE) is a benign 

condition,yet needs treatment to relieve the child and parents of the 

accompanying anxiety and the stigma attached to it[1]. The 

Diagnostic Statistical Manual (DSM) for mental disorders uses the 

term enuresis for repeated voiding of urine into clothing, occurring at 

least twice a week for at least three consecutive months, in children 

over 5 years of age in the absence of congenital and acquired defects 

of central nervous system[2,3]. Enuresis in children without any 

other Lower Urinary Tract (LUT) symptoms (nocturia excluded) and 

without a history of bladder dysfunction is defined as mono-

symptomatic enuresis.Other children with enuresis and any other 

LUT symptoms are said to experience non mono-symptomatic 

enuresis. LUT symptoms relevant to this definition are increased/ 

decreased voiding frequency, daytime incontinence, urgency, 

hesitancy,straining,a weak stream,intermittency,holding manoeuvres, 

a feeling of incomplete emptying, post-micturition dribble and 

genital or LUT pain[3,4]. Nocturnal enuresis (night time wetting) is 

more common in boys, whereas diurnal enuresis (daytime wetting) is 

more common in girls[5]. Studies report the prevalence of enuresis as 

12-25% amongst four-year-olds, 8-10% amongst eight-year-olds and 

2-3% amongst 12-year-olds[6].  
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Enuresis is seen worldwide across all races and cultures. It is a 

common problem among school children and the reported prevalence 

varies across studies.These inconsistencies often arise due to 

imprecise definitions[7].Enuresis has no clear etiology; it is 

hypothesized to be related to genetics, sleep arousal dysfunction, 

maturational delay, stress, poor toilet training, altered smooth-muscle 

physiology, and occasionally organic causes. Bedwetting can be 

diagnosed in 5 year-olds and beyond; clinically, it is generally left 

untreated until the children are 7-8 years old[8]. Primary nocturnal 

enuresis consists of never having established urinary continence at 

night, while secondary nocturnal enuresis refers to the development 

of enuresis after a period of established urinary continence[5].  

Nocturnal enuresis (night time wetting) is more common in boys, 

whereas diurnal enuresis (daytime wetting) is more common in girls. 

It is a leading cause of childhood morbidity worldwide. Though it is 

widely acknowledged in all cultures, information on its true disease 

state is stigmatizing[9]. Few published studies in India have reported 

the incidence of enuresis to be 4–14 % in school children[7,10]. 

Enuresis has been noted to be an under reported problem and even 

parents of children do not see it as source of concern[7]. Children 

with nocturnal enuresis are subject to shaming and embarrassment, 

especially in a residential school, which has an impact on their 

morale. Further, few studies have focussed on bed wetting among 

adolescent girls in residential schools, hence this study was sought to 

determine the bedwetting among the girls during a routine school 

health check-up. 

Methodology  

This hospital based prospective descriptive study was 

undertaken under the Department of Urology of a tertiary care 
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teaching hospital situated in north Karnataka, India from October 

2019 to December 2019.A total of 342 girls of a residential school 

underwent heath check-up for general fitness conducted by the 

physicians of our hospital. Prior to the commencement, permission 

was taken from the school head. A predesigned and pretested 

questionnaire was administered to all students and was instructed by 

the school teachers to fill the details. This questionnaire was also sent 

to the parents via email.  The questionnaire was designed to cover a 

detailed history regarding bedwetting and was noted as a part of 

general questions related to health, diet, sporting activities, sleep, 

bowel movements and urinary voiding patterns.The physician 

obtained the relevant information for the questionnaire from the 

students through an interview. Further, physical examination was 

done under the supervision of a female physician in all children with 

complaints of bedwetting, which included observation of gait, 

examination of spine and abdomen. The children identified to have 

nocturnal enuresis were asked to attend the bed wetting clinic in our 

set up along with their parents for further management. These 

children were also screened for ADHD by a psychatrist using the 

ADHD–RS4 scoring system. They were counselled regarding various 

therapeutic options for both nocturnal enuresis and ADHD.The data 

obtained was coded and entered into Microsoft Excel Worksheet. 

The data was analyzed using SPSS statistics software version 20.0. 

The categorical data was expressed in terms of rates, ratios and 

proportions and. the continuous data was expressed as mean ± 

standard deviation (SD). 

Results 

In the present study out of 342 girls, NE was present among 37 

(10.82%) girls. Out of 37 girls with NE, Secondary NE was evident 

in 23(62.16%) girls and primary in 14 (37.84%) girls. The age ranged 

between 11 to 16 years and most of the girls with NE were aged 12 

years (40.54%) (Table 1). The mean and median age of girls with NE 

was 12.00±1.40 and 12 years. Most of the girls reported history of 

constipation (48.65%) followed by stressful events (45.95%), family 

history of enuresis (43.24%), scolding, tea drinking habits, more than 

one glass of water in the evening (40.54% each) and history of UTI 

(10.81%). (Table 2). With regard to scholastic performance, most of 

the girls with NE attained C grade (35.14%) (Table 3) and stress due 

to NE was reported by 22 girls (59.46%) (Table 3). The symptoms of 

ADHD were noted in 18 girls (46.365%) with NE (Table 2). There 

was no association of nocturnal enuresis with menarche.  

Discussion 

The present study showed higher rate of NE among the girls of a 

residential school as high as 10.58% which translates into every one 

out of 10 girls are likely to have NE. The incidence of NE observed 

in the present study was well within the range reported by the other 

published studies from India that is between 4 to 14 % in school 

children[7,10].and was strongly in agreement with the study by 

Solanki AN et al [5](2014) who reported incidence of nocturnal 

enuresis as 11.13 % that is 140 children among 1258 school children. 

The incidence of enuresis varies widely in various countries. These 

differences between countries may arise from factors such as 

cultural,racial,environmental,and socio-economic conditions.  

Accordingly, a study by Srivastava S. et al[10] (2012) to determine 

the incidence of primary monosymptomatic nocturnal enuresis 

(PMNE) found PMNE in 12.6% which was slightly high compared 

to the present study whilehigh prevalence rates,as high as 28.6% , 

were reported in a study by Aljefri HM, et al[11] from Yemen in 

2013.  
In the present study secondary NE was more prevalent 

(62.16%) than primary NE (37.84%). On the contrary, Gunes A et al. 

(2009) in their study from Turkey reported primary enuresis to be 

common, that is (60.7%) than secondary (37.2%)[12].Bakhtiar K. et 

al. (2014) in their study showed that 8% of the children had nocturnal 

enuresis with higher frequency of primary nocturnal enuresis (5.2%) 

than secondary nocturnal enuresis (2.8%)[13] 

In the present study the mean age of girls with NE was 

12.00±1.40 years. Further, NE was widely prevalent among the girls 

who were aged 12 years while only few girls aged 15 and 16 years 

(5.41%) had NE. These observations suggest, a declining trend of NE 

with increase in age, a finding consistent with other studies in the 

literature which state that, number of children with enuresis 

decreased as the age increased.(14-16) It is also reported that, NE is 

mostly expected to improve spontaneously, its decrease with age is 

thought to be mostly due to spontaneous improvement[17]. The mean 

age observed in the present study was comparable with the study of 

Gunes A et al[12] and Aljefri HM, et al[11] who reported mean age 

of 11.21± 2.48 years and 11.5±2.7 years respectively. 

In the present study, the common risk factor was 

constipation reported by nearly half (48.65%) followed by stressful 

events (45.95%) and family history of enuresis (43.24%). These 

observations were partly in agreement with a study by Gunes A et 

al[12] (2009) who reported family history of enuresis in 42.2% and 

constipation in 24.2% of the children with NE and the study by 

Solanki AN et al.(5) (2014) reported family history in 62%. In the 

present study mono-symptomatic nocturnal enuresis defined as 

bedwetting in the absence of accompanying symptoms of the lower 

urinary tract, such as urgency, daytime incontinence and urinary flow 

anomalies was noted in few girls (10.81%). On the contrary, a study 

by Gunes A et al. (2009) reported history of UTI in 21.6% of the 

children with NE. Recently, Reddy NM et al[18] (2017) reported 

that, enuresis may occur without lower urinary tract symptoms or a 

history of bladder dysfunction or with lower urinary tract symptoms 

such as change in voiding frequency, daytime wetting, dribbling, and 

holding manoeuvres. In this study, nearly one third of the children 

with NE attained C grade (35.14%). It was also observed that, more 

than half of the girls with NE had anxiety and social stigma 

(59.46%). These observations suggest that girls with NE are likely to 

develop anxiety and social stigma resulting in underperformance 

with respect to scholastic achievements. These observations were 

comparable to the study by Srivastava S. et al[3] (2012) who reported 

that, stress in children due to enuresis was significant. Another study 

by Aljefri HM,et al. (2013)  reported poor learning performance in 

27.2% of the children with NE[11]. 

Increasing number of studies show increased levels of 

psychological problems in children with enuresis[12,19].Childhood 

enuresis is a common socially disruptive problem resulting in chronic 

stress, low morale and poor relation of the children with the parents 

and their peers. It may be both a result and cause of anxiety. Hence, 

both genetic as well as psychological factors contribute to nocturnal 

enuresis in children[18]. 

In the present study, more than one third of the girls with 

NE had symptoms of ADHD (46.36%). It is reported that, urinary 

and bowel disorders can also be associated with ADHD in 

children(10-12).Further, it was also found that urinary disorders such 

as enuresis can be related to the onset and worsening of symptoms in 

ADHD patient[14]. In 2009, a study by a Shreeram et al, [20] 

recommended that it is better to study the children with NE for 

ADHD. Accordingly, in the present study, the girls with NE 

underwent assessment for the diagnosis of ADHD by the female 

psychiatrist and the symptoms of ADHD were present among nearly 

half of the girls with NE (18 girls, 46.36%). Recently Yousefichaijan 

P. et al. (2016) also found that ADHD inattentive type in children 

with PMNE was significantly more common than that in healthy 

children and recommended psychological counseling mandatory in 

children with PMNE[21]. In 2012, Wolfe – Christensen et al, found a 

direct corelation of increasing mental-social problems with 

increasing severity of urinary disease during screening of 

psychological problems in children attending urology clinics[22]. 

There are special concerns regarding the treatment of 

nocturnal enuresis in a residential school. Non-pharmacological 

interventions like dry bed training, enuresis alarm and motivational 

therapy require the participation of parents to make it effective. 
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However, it is difficult to implement these measures in a residential 

school. In such situations, it is essential for the child counsellor to 

assume the role of the guardian and help them deal with this stressful 

situation.Overall, the present study showed that, NE is a common 

disorder among the girls residing in residential school. Constipation, 

stress, ADHD and family history are the important risk factors in the 

development of NE. Further, NE is likely to result in anxiety and 

social stigma affecting the scholastic performance of the children. 

Hence it must be treated, as it is a disease that can result in socio-

psychological problems and low school performance.  

 

 

Table 1:Distribution of age among the girls with nocturnal enuresis 

Distribution (n=37) 

Age (Years) Number Percentage 

11 9 24.32 

12 15 40.54 

13 6 16.22 

14 3 8.11 

15 2 5.41 

16 2 5.41 

 

 

Table 2:Distribution of girls with nocturnal enuresis according to the risk factors 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3: Impact of NE 

 

 
 
 
 
 
 
 
 
Questionnaire: 

Subject identification number  

Date:        Class:  

Demographic data 

Gender: females      Age: __________ years 

History with special emphasis of nocturnal enuresis 
Type of school: Boarding school    

Home conflict: Yes /No    Scolding: Yes/No 

Family H/o enuresis:  Yes/No  

History of UTI : Yes/No   

Constipation: Yes /No  

Daytime bed wetting: Yes/No    Dry night period > 6 months:   

Tea drinking habits: Yes/No  

Quantity and type of fluid intake? 

 Drinks more than one glass during the evening?  

Drinks during the night?     

Stressful events: Yes/No  

Frequency of wetting: Every night/3-5 nights per week/2 nights per week/1 night per week/1 night per month  

Illness and/or malformation of kidneys and/or urinary tract/spinal cord: Yes/No  

Did the child stop bedwetting if they aroused to void: Yes/No 

Symptoms suggestive for underlying bladder dysfunction 

Leakages of urine during the day  

Drops of urine in the underpants  

Distribution (n=37) 

Risk factors Number Percentage 

Constipation 18 48.65 

Stressful events 17 45.95 

Family history of enuresis 16 43.24 

Scolding 15 40.54 

Tea drinking Habits 15 40.54 

Drink of more than one glass of water in the 

evening 

15 40.54 

History of UTI 4 10.81 

ADHD 18 46.35 

Parameter Number Percentage 

Scholastic Performance 

A 

B 

C 

D 

 

5 

9 

13 

10 

 

16.22 

24.32 

35.14 

24.32 

Stress 22 59.46 
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Very wet underpants  

Frequency of leakage (N = episodes per day)  

History of daytime incontinence over 3½ years of age 

Urinary frequency ≥8/day: Yes/No     

 Psychological behavior (established cases of ADHD, history given by parents questionnaire): Yes/No. 

  

General examination findings:  

Height” ____________ cms.    Weight:_______________ Kg  

Genital examination including examination of underwear 

Physical abnormalities: labial agglutination/signs of fecal incontinence 

Neurological examination: inspection of lumbosacral spine for Occult spinal dysraphism: dimple, lipoma, hypertrichosis, or sacral agenesis 

Diagnosis  

Nocturnal enuresis: Yes/No  

 If Yes, Primary/Secondary; Monotonous/non monotonous (Nocturnal or diurnal) 

Effects of nocturnal enuresis:  

Scholastic performance: Grades A/B/C/D/E 

Stress in children due to enuresis: Yes/No  
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