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Abstract 
 
Background Nocturnal enuresis is one of common clinical problems in pediatric population that frequently diagnosed 

among school age children. 

Objectives To determine the prevalence of nocturnal enuresis, to detect the socio-demographic factors that may 
correlates with nocturnal enuresis and to assess the emotional and behavioral disorder in children with 
enuresis. 

Methods A cross sectional study was performed among children (5-15 years old) visited the general pediatric out 
patient in Al-Imamain Al-Kadhimain Medical City in the capital Baghdad  during the period from the first 
of December 2013 to the first of April 2014, a special questionnaire was prepared for this study with 
assessment of Parents' Rutter Behavioral Questionnaire. 

Results Out of 623 children studied the overall prevalence of nocturnal enuresis was 29.5% (n=184). Male 
gender (60.3% of enuretic children), young age (37% of enuretic children at age 5-6 years old), positive 
family history of nocturnal enuresis (founded in 71.7% of enuretic children), large family size and 
increased number of household children (half of enuretic children living in extended family and 
household children more than four), these were significantly associated with the prevalence of 
nocturnal enuresis. Among the enuretic children, about half of them (45.1%) had moderate school 
performance, 50.5% had positive history of recurrent urinary tract infection and 63% had behavioral 
disturbances, so these factors were significantly associated with the prevalence of nocturnal enuresis. 

Conclusion Nocturnal enuresis is a common problem among school children, with four-fold risk among children with 
disturbed behavior. Most of the families do not have adequate attention about enuresis and most of the 
enuretic children don’t receive professional treatment. 

Key words Nocturnal enuresis, prevalence, behavioral disturbance, and Rutter Behavioral Questionnaire. 

 
List of abbreviation: % = percentage with total column, C.I = 
confidence interval, DSM = diagnostic and statistical manual of mental 
disorders.  
 
Introduction 

ccording to the Diagnostic and Statistical 
Manual of Mental Disorders 5th edition 
(DSM-V); nocturnal enuresis (also called 

bedwetting) is the status that a child must meet 
four criteria in order to be diagnosed with 
clinical enuresis: (a) repeated voiding of urine 
into clothing or bedding (whether involuntary or 

intentional); (b) the behavior is clinically 
significant as manifested by either a frequency 
of twice per week over the course of at least 
three months, or clinically significant impairment 
or distress in academic (occupational), social, or 
other important areas of functioning, (c) 
chronological age is at least 5 years of age, or 
have attained the equivalent developmental 
level, and (d) voiding behavior that is not 
exclusively due to the physiological effect of a 
substance (e.g. a diuretic or antipsychotic 
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medication) or another medical condition (e.g., 
spina bifida, diabetes, or a seizure disorder)  (1). 
Enuresis may be classified as primary in a child 
who has never established urinary continence 
for more than six months or secondary if 
resumption of enuresis occurs after at least six 
months of urinary continence. Alternatively, 
enuresis is said to be mono-symptomatic if it is 
uncomplicated or non-mono-symptomatic if 
concomitant lower urinary tract symptoms exist 
(2). 
By the age of 3 years, nearly 75% of children 
attain nighttime dryness. Boys tend to be slower 
than girls in acquiring dryness. The prevalence of 
bedwetting decreases with increasing age. It is 
estimated that around 10-20% of 5-year-old 
children wet the bed at night. However, by 
adolescence only 1% continues to have this 
problem. 
Genetic predisposition is the most frequently 
supported etiologic variable; the risk of 
nocturnal enuresis is 15% if neither parent was 
affected, 40-44% if one parent was affected and 
75-77% (3).  

Nocturnal enuresis was once thought to be a 
psychological condition; it now appears that 
psychological problems are the result of enuresis 
and not the cause (4). For most children, bed-
wetting is not an act of rebellion; on the other 
hand, stress is a cause of people who return to 
wetting the bed. Researchers find that moving to 
a new town, parent conflict or divorce, arrival of 
a new baby, or loss of a loved one or pet can 
cause insecurity and contributing to returning 
bedwetting (5,6). 
Iraq has passed through several conflicts and 
Baghdad –the capital had never been secured 
since 10 years that contributed for abnormal 
behaviors among children, for which this study 
was conducted to determine the prevalence of 
nocturnal enuresis in a sample of children from 
Baghdad and to assess the emotional and 
behavioral disorders in children with enuresis. 
 
Methods 
This cross-sectional study was carried out from 
the first of December 2013 to the first of April 

2014 at the pediatric out-patient in Al-Imamain 
Al- Kadhimain Medical City/ Baghdad-Iraq. The 
study involved all children aged 5-15 years taken 
consecutively during the study period. Children 
with cerebral palsy, spina bifida or diabetes 
mellitus were excluded from the sample. 
The parents’ or the care giver of the children 
were interviewed directly using a questionnaire 
specially prepared for this study that consisted 
of three parts: 
The first part included socio-demographic 
characteristics of the sample. 
The second part was designed to enquire about 
the presence of nocturnal enuresis and its 
relevant characteristics. Children without 
nocturnal enuresis were asked about the age of 
dryness. 
The third part consisted of Rutter Behavioral 
Questionnaire (7) as reported by the parents 
(preferably the mother); that was translated to 
Arabic language by the researcher and approved 
by three psychiatrists.  
Approval of Al-Nahrain College of Medicine 
Institution Review Board to conduct this study 
was obtained and a written informed consent 
from the parents to participate in this study 
before data collection was obtained also. Data 
collected were analyzed using SPSS-16 software 
for windows, chi-square test, t-test, ANOVA and 
multivariate logistic regression tests were used 
for the statistical analysis whatever applicable 
and P value of less than 0.05 was considered 
statistically significant. 

 
Results 
A total of 623 children with mean age of 8.00 ± 
2.49 years (ranged 5-15 years) were included, of 
them 53.3% (n=332) were males.  
According to DSM-V (1), the overall prevalence of 
nocturnal enuresis was 29.5% (n=184), 84.8% 
(n=156) were of primary type and 15.2% (n=28) 
had secondary nocturnal enuresis. Enuresis was 
every night in frequency in 58.7% (n=108) of the 
children, 5.4% (n=10) had 4-6 times per week, 
and 35.9% (n=66) had 1-3 times enuresis per 
week. Males were significantly more enuretic 
than females (60.3% versus 39.7% and P= 0.02). 
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Nocturnal enuresis decreased very clearly with 
increasing age from 36.9% (n=68) in children 
aged 5-6 years old to 3.8% (n=7) in children ≥ 13 
years old, with significant association between 
the age and the sex of enuretic children (Table 
1). 
The results revealed that having extended 
families with more children and positive family 
history of nocturnal enuresis (including both 
parents side and siblings), were significantly 
higher among enuretic children compared to 
non-enuretic children. Also children with 
positive history of urinary tract infection and bad 
school performance (based on the final school 
report for the previous year) were significantly 
more among enuretic children (Table 2). 
More than one third of the participated children 
221 (35.5%) scored 13 or more by Rutter 
behavioral questionnaire indicating emotional 
and behavioral disturbances. A significant 
differences (P = 0.000) between the mean score 
for enuretic (13.712 ± 5.113 degrees) and non-
enuretic children (9.751 ± 5.197 degrees) was 
found (Table 3). 
Moreover, logistic regression design for 
nocturnal enuresis for almost all the studied 
contributors showed disturbed emotion and 
behavior among the studied children was the 
only responsible factor for having enuresis in this 
sample (Table 4). 
 
 

Discussion 
Enuresis is an important health problem both 
from medical and social perspective. It can be 
troublesome to normal family life and can 
generate stress between parents and children. 
Previous studies have shown varying prevalence 
rates of nocturnal enuresis in children, these 
variations may be attributed to differences in 
the objectives and definitions adopted by 
researchers. Worldwide, the prevalence of 
nocturnal enuresis among 5-15 year old children 
was reported as 4.6%–28.6% (8-15). The 
prevalence found in this study was higher than 
that reported by most studies including other 
Iraqi studies that reported different prevalence 
of nocturnal enuresis ranged 6-24.7% (16-21), the 
rate reported by a study in Niger was 23.2% of 
(6-12 years old children) (13) and in Turkey 23.5% 
of (6-14 years old children) (14), while 
comparable to a study in Yemen, Mukala, a 
prevalence of 28.5% for 6-15 years old children 
was reported (15). 
Possible reasons for such wide variation among 
countries and even those within Iraq might be 
due to socio-cultural variations between the 
countries and regions and the difference in study 
design starting from the definition of the study 
population, population based or health facility-
based, and may be due to differences in 
selection criteria, including age ranges, 
definitions of enuresis, genetic predisposition, 
traditional and cultural background. 

 
Table 1. Relation between the age and sex distribution of nocturnal enuretic children 

 

Age 
(years) 

Males Females Total 
Significance 

No. % No. % No. % 

5-6 
7-8 

9-10 
11-12 
≥ 13 

33 
22 
24 
25 
7 

29.7 
19.8 
21.6 
22.5 
6.3 

35 
18 
16 
4 
0 

47.9 
24.7 
21.9 
5.5 
0 

68 
40 
40 
29 
7 

36.9 
21.7 
21.7 
15.7 
3.8 

X2 = 17.149 
P = 0.002 

Total 111 100 73 100 184 100 
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Table 2. The relation of nocturnal enuresis and some selected factors 
 

Factors Categories 

Nocturnal enuresis 
P 

Value 
No Yes 

No. % No. % 

Mother education Level 
(n=617) 

Primary school or less 
High school or more 

255 
179 

58.8 
41.2 

104 
79 

56.8 
43.2 

0.658 

Father education level 
(n=595) 

Primary school or less 
High school or more 

179 
241 

42.6 
57.4 

77 
98 

44 
56 

0.757 

Mother occupation 
(n=617) 

Housewife mother 
Working 

415 
19 

95.6 
4.4 

177 
6 

96.7 
3.3 

0.527 

Father occupation 
(n=595) 

Unemployed 
Employed 

Self-employed 

12 
277 
131 

2.9 
66 

31.2 

7 
111 
57 

4 
63.4 
32.6 

0.705 

Dead parent 
(n=623) 

No 
Yes 

415 
24 

94.5 
5.5 

174 
10 

94.6 
5.4 

0.987 

Family composition 
(n=623) 

Nuclear 
Extended 

254 
185 

57.9 
42.1 

85 
99 

46.2 
53.8 

0.008 

Number of children 
(n=623) 

≤ 4 
5-8 
≥ 9 

205 
175 
59 

46.7 
39.9 
13.4 

57 
97 
30 

31 
52.7 
16.3 

0.001 

Family history of nocturnal 
enuresis (n=623) 

No 
Yes 

372 
67 

84.7 
15.3 

52 
132 

28.3 
71.7 

0.000 

Polygamy 
(n=623) 

One wife 
More 

414 
25 

94.3 
5.7 

168 
16 

91.3 
8.7 

0.168 

Consanguinity 
(n=623) 

Yes 
No 

177 
262 

40.3 
59.7 

85 
99 

46.2 
53.8 

0.175 

History of Recurrent UTI 
(n=623) 

Yes 
No 

119 
320 

27.1 
72.9 

93 
91 

50.5 
49.5 

0.000 

School Performance 
(n=440) 

Good 
Moderate 

Fail 

163 
129 
15 

53.1 
42 
4.9 

55 
60 
18 

41.4 
45.1 
13.5 

0.002 

Emotional and behavioral 
disturbance (n=623) 

Yes (score ≥ 13) 
No (score < 13) 

105 
334 

23.9 
76.1 

116 
68 

63 
37 

0.000 

 
 

Table 3.  Rutter score distribution according to nocturnal enursis 
 

Nocturnal 
enuresis 

Rutter score 
Mean ± SD 

Total 
 

t-test P Value 

Yes 
No 

13.712 ± 5.113 
9.751 ± 5.197 

184 
439 

8.719 0.000 

Total 10.92±5.47 623   
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Table 4. Multivariate analysis of the risk factors for nocturnal enuresis 
 

Factors Coefficient 
Hazard 

ratio 
95% CI P value 

Age (years) 0.006 1.006 0.930-1.088 0.885 

Sex 
Female 
Male 

0.160 1.173 0.789-1.745 0.429 

Mother education Level 
Primary school or less 
High school or more 

0.030 0.970 0.646-1.458 0.884 

Father education level 
Primary school or less 
High school or more 

0.036 0.965 0.646-1.440 0.860 

Mother occupation 
Housewife 
Working 

0.135 1.144 0.408-3.207 0.798 

Father occupation 
Unemployed 

Employed 
0.074 1.077 0.374-3.099 0.891 

Dead parent 
No 
Yes 

20.942 1.245E9 0.000 1.000 

Family Composition 
Nuclear 

Extended 
0.232 1.261 0.812-1.960 0.302 

Number of children 0.022 1.023 0.960-1.090 0.487 

Polygamy 
One wife 

More than one 
0.268 1.307 0.608-2.808 0.492 

Consanguinity 
No 
Yes 

0.280 1.323 0.886-1.974 0.171 

Behavioral disturbance 
No 
Yes 

1.664 5.279 3.562-7.822 0.000 

 
Most of enuretic children in the present study 
were of primary type 84.8% and 15.2% had 
secondary enuresis, this was comparable with 
most of previous studies (9,11,13,18,20). While the 
severities of enuresis happened every night in 
more than half of the children, this was 
comparable to studies in Basra, Iraq (20), 
Nassiryiah city, Iraq (18), and in Yemen, Aden (11). 
While a study in Jordan (8) reported only 27.5% 
had every night bed wetting.  
Many studies demonstrated that the prevalence 
of nocturnal enuresis tended to decrease with 
increasing age (10,13,17) as nocturnal enuresis is 
mostly expected to improve spontaneously (22), 
and this was comparable with a study in 
Nassiryiah city, Iraq which reported the 
prevalence of nocturnal enuresis decline from 
40.6% at 5-6 years old to 5.4% at 13-15 years old 
(18), and with a study in Baghdad (21) that 

reported most of enuretic children (64.5%) were 
observed at 8-9 years of age and 23.5% at age 
10-12years while only 12% occurred at age 6-7 
years. 
The results of this study showed the prevalence 
of nocturnal enuresis was significantly more 
among males than females but females were 
younger in age group while more than quarter of 
the enuretic males was older than 10 years old. 
This was comparable to findings of a study from 
Sudan, Niger, and Iraq (10,13,19,20), while significant 
predominance among females was reported by a 
study done in Yemen, Mukala (15) and a study in 
Baghdad (21).  
In this study, the results revealed that the 
education level, unemployed and death of 
parents played no role in the prevalence of 
nocturnal enuresis and this was in agreement 
with studies from Turkey (14) Sudan (10) and a 
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study in Baghdad (21), but in contrast with results 
of studies done in Jordan (8), Yemen, Aden (11), 
Niger (13), and other Iraqi studies (17,19) which 
stated that low education level of parents was 
significantly associated with the prevalence of 
nocturnal enuresis. And a study in Egypt, 
Menofia (9) reported that working mothers were 
found to have less enuretic children than 
housewives and this was thought to be due to 
the higher educational level of working mothers. 
This study showed the prevalence of nocturnal 
enuresis was significantly associated with 
positive family history of nocturnal enuresis, 
large family size and increased number of 
household children, and this agreed with several 
studies (15,17,19,20), probably because nocturnal 
enuresis is commonly a familial disorder, which 
often has strong genetic roots with higher 
frequency in parents and sibling of bed wetter 
than in general population. On the other side, a 
study in Yemen, Aden (11) did not agree with this 
result and reported there was no significant 
association between the prevalence of nocturnal 
enuresis and the number of household children 
or family composition.   
In this study, the personal factors which included 
the school performance and history of urinary 
tract infection had a significant association with 
the prevalence of nocturnal enuresis, and this 
agreed with other studies in Iraq (17,21). 
The results of this study found three times 
higher rate of the behavioral disturbance among 
enuretic children (63%, n=116) than among non-
enuretic children (23.9%, n=105) with a 
significant correlation between the presence of 
behavioral disturbance and nocturnal enuresis 
(P= 0.000), with four times increase risk of 
nocturnal enuresis among disturbed children.  
Chang et al found that enuresis was associated 
with childhood behavioral problems, in 
particular attention problems, aggressive 
behavior, lower social competence and low 
school performance (23).  
Comparable to our results a study in UAE (5) 
found a significant association between the 
nocturnal enuresis and behavioral disturbance 
by using Rutter behavioral questionnaire, and a 

study in Egypt, Menofia (9) reported four times 
increase risk of nocturnal enuresis among 
children with emotional and behavioral 
disturbance. On the other hand, many studies 
reported that bedwetting had adverse impacts 
on children’s mental health (15,19,24,25) as children 
with nocturnal enuresis may experience social 
isolation, fear of detection, sense of immaturity, 
and loss of self-esteem, all of which act as a 
psychological stressors that may increase the 
risk for behavioral and emotional problems. 
Furthermore, nocturnal enuresis and behavioral 
problems may share the same biological, social, 
and psychological causes (26). 
In conclusion, enuresis is a pediatric public 
health problem that associated with male 
gender, low age, familial factors, personal 
factors and emotional and behavioral 
disturbance. Most of the families don’t have 
adequate attention about enuresis and most of 
the enuretic children don’t receive professional 
treatment. 
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