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Nocturnal enuresis (NE), also known as bed-wetting, is the inter
mittent involuntary passage of urine during sleep in a child 5 years  
and older.[1] It is a very common problem of childhood, affecting 
children of all races worldwide.[2] Although bed-wetting does not  
cause any physical harm to the child, it is a cause of great psychological 
distress to the family and to the enuretic child.[3,4] Several studies 
worldwide have classified children with either primary or secondary 
NE based on whether the child has never been dry at night (primary NE 
(PNE)) or has been dry for at least 6 months (secondary NE (SNE)).[5-7] 
The majority of studies on enuresis have been on PNE, which has been 
reported as the most common type of NE.[5-9] However, recently NE 
has also been further classified into monosymptomatic NE (MNE) 
and non-monosymptomatic NE (NMNE) on the basis of the absence 
or presence of daytime voiding symptoms.[1,10] This classification of 
NE is essential because children with NE who have daytime voiding 
or lower urinary tract symptoms are pathogenetically and clinically 
different from those who bed-wet at night only. In addition, children 
with MNE and NMNE require different modalities for management. 

Most of the studies in Nigeria on NE have been on the determination 
of the prevalence of NE in primary school children.[11-14] There is no 
study that has classified enuretic children using the recent classification 
(MNE and NMNE), indicating that children with daytime voiding 
and/or lower urinary tract symptoms are usually missed both in terms 
of diagnosis and treatment modalities. 

This study was conducted in order to identify distinguishing 
characteristics of MNE and NMNE enuresis in Nigerian children using 
children residing in Egor local government area (LGA), Benin City.

Methods
This descriptive, cross-sectional survey was carried out from April 
to August 2014 during the third-term of the school year. The study 
location was Egor LGA in Edo State, which is one of the five LGAs in 

Benin City, a predominantly urban setting with nine political wards, 
of which two are rural. The main occupation of the inhabitants 
includes farming, trading and the civil service. There are 17 public 
primary and 12 secondary schools (government-owned schools). 
Subjects were parent/child pairs of the public primary and secondary 
schools in Egor (LGA), Edo State. The population was chosen 
because children in public schools derive from different social classes, 
ensuring a good representation of all social classes. 

A pre-tested, self-administered questionnaire was used. It was 
distributed to all the parents by their children. The completed 
questionnaires were returned the following day. The information 
captured included parent demography (mother’s age, mother’s 
level of education and occupation, father’s level of education and 
occupation, marital status and family size). Social class of the child’s 
family was determined by the method described by Olusanya et al.[15] 
Information on the child’s demographic characteristics was also 
obtained (age, gender and birth order). In addition, information was 
sought regarding the child’s enuretic characteristics, namely:
•	 the presence of NE
•	 onset of NE
•	 presence of daytime voiding symptoms
•	 frequency of enuresis
•	 history of multiple voidings per night
•	 predominant night period when wetting usually occurs
•	 family history of enuresis
•	 relationship of the individual with a positive history of enuresis to 

the child. 

Only children with a history of bed-wetting since birth were 
recruited. Children were classified as NMNE when there was no 
history of daytime symptoms (voiding frequency, voiding urgency 
or daytime wetting). If they had daytime symptoms and nocturnal 
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wetting, they were classified as NMNE. The 
severity of bed-wetting was based on the 
frequency of nocturnal bed-wetting. If a 
child bed-wet only once a week or one to 
two times a month, she or he was classified 
as having mild NE; if bed-wetting occurred 
twice or more in a week, it was classified 
as moderate NE; and if the child wet every 
night it was classified as severe NE. Family 
size was defined as small if the number of 
children residing in the home was equal to 
or less than five and large if the number was 
greater than five. 

Data obtained were entered into IBM 
Statistical Package for Social Sciences (SPSS) 
version 20.0 (USA) and were analysed using 
the same software. Quantitative variables 
were summarised using means and standard 
deviations (SDs), and comparisons of pro
portions were done accordingly. The sig
nificance of association between variables 
was tested using χ2 and Fisher’s exact tests 
where appropriate, while independent t-test 
was used for comparison of means. The level 
of significance of each test was set at p<0.05.

Ethical considerations 
An ethical certificate for this study was 
obtained from the Research and Ethics 
Committee of the College of Medical Sci
ence, University of Benin, and permission 
was sought from the Ministry of Education 
and the headpersons of each primary school 
and the principal of each secondary school. 
Written informed consent forms were given 
to each child to deliver to their parents at 
the first visit to the schools. Parents who 
returned a signed informed consent were 
recruited in the study. All the children of both 
the primary and secondary schools in the 
LGA whose parents gave written informed 
consent were recruited for this study. 

Results
A total of 1 800 questionnaires were dis
tributed to the parents of the students, 
of which 1 574 were returned, giving a 
response rate 87.4%. However, only 1 221 
questionnaire were correctly completed; 
therefore the total studied population was 
1 221 parent/child pairs. The mean (SD) age 
of the 1 221 children analysed was 12.1 (1.9) 
years, median 12 (range 5 - 17) years. Most 
of the children (84.6%) were under 10 years 
of age and were female (64.0%). Of the 1 221 
children analysed in the study, 228 were 
enuretic. The mean age of these children 
was 11.4 (2.4) years and the modal age 
was 14 years. The mean age of the enuretic 
children was significantly younger than 
that of non-enuretic children (p<0.0001). 
The proportion of children with enuresis 
(47%) was highest in the 5 - 9-year-old age 
group, falling to 7% in the 15 - 17-year-
olds. Age was significantly associated with 

enuresis (p<0.001). There were slightly more 
enuretic male children (23.9%) than enuretic 
female children (18.3%), however this was 
not statistically significant (p=0.70). The 
prevalence of enuresis was no different 
between the three socioeconomic classes 
(Table 1).

A total of 149 (65.4%) of the 228 enuretic 
children were MNE, while 79 (34.6%) 
were NMNE. Therefore, the proportion of 
MNE to NMNE children was 1.8:1. There 
was no significant difference between the 
two groups of enuretic children in terms 
of their age (p=0.39), gender (p=0.20) and 
socioeconomic class (p=0.07) (Table 2). The 
proportion of male and female children with 
MNE and NMNE was similar, and there was 
no statistical difference in proportions of 
children with the two types of NE between 
the socioeconomic classes. 

Table 3 shows the characteristics of the MNE 
and NMNE children. Children whose parents 
observed difficulty waking their children 
from sleep were significantly more likely 
to have NMNE than the MNE (p=0.006). 
Similarly, enuretic children with history of 
multiple wetting per night were significantly 
more likely to have NMNE than MNE 
(p=0.005). However, there was no statistical 
significant difference between MNE and 
NMNE children in terms of the child’s birth 
order, family size, family history of enuresis, 
severity of enuresis and predominant period 
of the night that wetting occurs (e.g. wetting 
soon after falling asleep or wetting occurring 
more towards morning).

Parental sociodemographic characteristics 
were also not significantly different in the two 
groups of enuretic children (Table 4) except for 
marital status of the parents. The proportions 

Table 1. Sociodemographic characteristics of the enuretic children compared with NE 
children

Characteristics
Enuretic children  
(N=228), n (%)

NE children  
(N=993), n (%) Total p-value

Age (yr), mean (SD) 11.4 (2.4)  12.3 (1.8) <0.001

Age group (yr)

5 - 9 38 (47.5) 42 (53.2) 80 <0.001

10 - 14 182 (17.6) 851 (86.0) 1 033

15 - 17 8 (7.4) 100 (92.6) 108

Gender

Male 85 (23.9) 355 (76.1) 440 0.70

Female 143 (18.3) 638 (81.7) 781

Socioeconomic class

Upper 13 (16.0) 68 (83.9) 81 0.41

Middle 133 (20.0) 532 (80.0) 665

Lower 82 (17.3) 393 (82.7) 475

Table 2. Sociodemographic characteristics of the MNE and NMNE children

Characteristics
MNE children 
N=149, n (%)

NMNE children 
N=79, n (%) Total p-value 

Age (yr), mean (SD) 11.5 (2.)4 11.2 (2.3) 0.36

Age (yr)

5 - 9 23 (62.1) 14 (37.9) 37 0.39

10 - 14 119 (65.0) 64 (35.0) 183

15 - 17 7 (87.5) 1 (12.5) 8

Gender 0.20

Male 51 (60.0) 34 (40.0) 85

Female 98 (68.5) 45 (31.5) 143

Socioeconomic class 0.07

Upper 12 (92.3) 1 (7.7) 13

Middle 88 (66.2) 45 (33.8) 133

Lower 49 (59.7) 33 (40.2) 82
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of unmarried parents were significantly greater 
in the NMNE group of children, compared 
with MNE children (p=0.002).

The association between the child’s  age 
group and other characteristics was deter

mined for each of the groups of enuretic 
children. Among the MNE children, the 
child’s age group was significantly associated 
with severity of bed-wetting (p=0.013), 
family history of enuresis (p=0.04), father’s 

educational level (p=0.014) and marital 
status of parents (p=0.028). However, among 
the NME children, no association was 
observed between child’s age group and 
other characteristics.

Discussion 
Although NE has been extensively studied 
in relation to the onset of bed-wetting 
(primary and secondary bed-wetting),[5–9] 
very few studies have been conducted 
in terms of the absence or presence of 
daytime voiding symptoms,[16,17] which 
means there is a dearth of data for 
comparison. In a large population study on 
MNE and NMNE by Butler and Heron,[16] 
the proportion of MNE children to NMNE 
children was documented as 2:1, a figure 
similar to that found in the present study. 
This observation, therefore, supports the 
notion that MNE is twice as common as 
NMNE. The main distinguishing features 
between children with MNE and NMNE 
observed in this study were that children 
with NMNE were more likely to bed-
wet multiple times per night and were 
more difficult to rouse from sleep. There 
is a dearth of studies on distinguishing 
MNE from NMNE, therefore precluding 
comparison. The presence of lower urinary 
tract dysfunction in children with NMNE 
may explain why they tend to bed-wet 
multiple times per night compared with 
children with MNE. In a study by Naseri 
and Hiradfar,[17] bladder dysfunctions – 
overactive bladder, detrusor hyperactivity 
conditions which predispose to multiple 
wetting – were detected by urodynamic 
studies, and they were reported to be 
more common in children with NMNE. 
Difficulty in rousing child from sleep, 
which is one of the three well-established 
pathophysiological factors of MNE,[2,18] was 
not observed in our study to be exclusive to 
the MNE group of children. This, therefore, 
justifies the need for extensive interview 
of any child with NE to reveal if they 
have daytime voiding symptoms or lower 
urinary tract symptoms, as investigative 
evaluation for the children with NMNE is 
mandatory. Parental marital status was the 
only other distinguishing factor observed 
in this study. The observation that in the 
homes where the parents were unmarried 
(divorced, separated, etc.) NMNE was 
more common compared with MNE, 
may imply that family dysfunction is an 
important associated factor in NMNE and 
in secondary enuresis. Dysfunctional or 
split families are an identifiable stressful 
environmental factor, which predisposes 
children to greater risk of developmental 
and behavioural problems.[19] The import 
of this is the inclusion of psychotherapy for 
both child and family as relevant adjuvant 

Table 3. Characteristics of the MNE and NMNE children

Characteristics
MNE children 
(N=149), n (%)

NMNE children 
(N=79), n (%) p-value

Child’s birth order 0.930

1st 35 (23.5) 19 (24.1)

2nd 33 (22.1) 17 (21.5)

3rd 25 (16.8) 10 (12.7)

4th 23 (15.4) 14 (17.7)

5th 9 (6.0) 5 (6.3)

>5th 16 (10.7) 6 (7.6)

No response 8 (5.4) 8 (10.1)

Family size 0.190

Small: <5 children 29 (19.5) 22 (27.8)

Large: >5 children 116 (77.9) 57 (72.2)

No response 4 (2.7) 0 (0)

Family history of enuresis 0.130

Yes 72 (48.3) 47 (59.5)

No 77 (51.7) 32 (40.5)

Relationship of individual with family history 0.620

Father 8 (5.4) 3 (3.8)

Mother 7 (4.7) 6 (7.6)

Brother 23 (15.4) 16 (20.3)

Sister 13 (8.7) 12 (15.2)

Uncle 19 (12.8) 9 (11.4)

Other 3 (2.0) 1 (1.3)

No response 76 (51.0) 32 (40.5)

Severity of enuresis 0.130

Mild 56 (37.6) 18 (22.8) 

Moderate 26 (17.4) 17 (21.5)

Severe 52 (34.9) 31 (39.2)

No response 15 (10.1) 13 (16.5)

Difficulty in waking child from sleep 0.006

Yes 45 (30.2) 39 (49.4)

No 104 (69.8) 40 (50.6)

Wetting multiple times at night 0.005

Yes 
No

40 (26.8)
109 (73.2)

36 (47.6)
43 (54.4)

Wetting soon after falling asleep 0.760

Yes 42 (28.2) 24 (30.4)

No 107 (71.3) 55 (69.6)

Wetting more towards morning 1.000

Yes 35 (23.5) 19 (24.1) 

No 114 (76.5) 60 (75.9)
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therapeutic option in management of 
children with NMNE. 

Although there were no observed differ
ences between the two enuretic groups of 
children in terms of sociodemographic 
characteristics, the following trends were 
observed in this study. 

The mean ages of children with MNE 
and NMNE were similar. This finding is in 
consonance with the works of Naseri and 
Hiradfar,[17] who also studied a similar age 
range as in this study. Of note, however, is 
that the mean (SD) ages of the children in 
the study by Naseri and Hiradfar[17] were 
lower in both groups of children (8.66 (2.2) 
years in those with MNE and 8.2 (2.5) years 
in those with NMNE) when compared 
with 11.5 (2.4) years for the children with 
MNE and 11.2 (2.3) years for those with 
NMNE observed in the present study. 
These differences may be explained by the 
fact that a larger proportion of children in 
this study were >10 years, while in the study 
by Naseri and Hiradfar[17] the majority of 
the children were <10 years old.

The observed trend from several other 
studies that the prevalence of NE decreases 
with increasing age[5-9,20-22] was also observed 
in this study, even among the NMNE group 
of children. The reason why the MNE 

group of children did not show this trend is 
difficult to explain. The widely documented 
finding that NE is more common in males 
than females[5-9,20-22] was also observed in this 
study; however, when comparing the MNE 
and NMNE group of enuretic children, 
this difference in gender was not observed. 
This is in contrast to the works of Naseri 
and Hiradfar[17] and Bakker et al.,[23] who 
reported that among the MNE group, males 
were recorded more than females but the 
reverse was observed among the NMNE 
group. The difference is difficult to explain, 
because even in a study on lower urinary 
tract symptoms in children who do not bed-
wet, the daytime voiding symptoms were 
also reported to be more common in girls 
than boys.[19] Of note is that some studies 
on MNE reported that the sex difference is 
only observed until the age of 10 years, and 
thereafter the frequency is the same for both 
boys and girls.[24] This may be the reason for 
the findings in this study, as the majority of 
the children were older than 10 years. 

The limitation of this study was that the 
children could not be evaluated radiologically 
owing to financial constraints. Radiological 
assessment would have aided in diagnosing 
the specific lower urinary tract dysfunction 
the children with NMNE had. In addition, 

daytime voiding symptoms used to define 
NMNE were only ascertained by history; a 
48-hour frequency and volume chart was not 
used to confirm. 

Conclusions
MNE is twice as common as NMNE, and 
the main distinguishing features between the 
two groups of enuretic children are multiple 
wetting at night and difficulty in waking up 
a child from sleep, which was significantly 
observed among the NMNE group of chil
dren. We therefore recommend that while 
evaluating patients, the presence of these 
factors (multiple wetting at night and difficult 
sleep arousal) should alert the physician 
to probe for the presence of lower urinary 
symptoms or daytime voiding symptoms. 
This would help reduce missed opportunities 
in the diagnosis of children with NMNE.
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