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Abstract

Background: Enuresis is one of the most common problems in children with physical and psychological complications that can
disturb their social relationships. The main objective of this study is to evaluate the relationship between enuresis and its associated
etiologies in children aged 5 to 15 years in Zahedan. The study further contributes to an early realization of the parents of children
with enuresis-associated problems.
Methods: Following a descriptive design, 200 children (5 to 15 years old) suffering from enuresis referred to nephrology and psy-
chiatric clinics in Zahedan in 2019 were recruited. Data were analyzed using SPSS software.
Results: Of 200 children with enuresis, 134 (67%) were girls, and 66 (33%) were boys. Also, 174 (87%) were aged 5 - 10 years, and only 26
(13%) were 10 to 15 years old. Birth weight of 172 (86%) children was 2500 - 4000 g, 20 (10%) were < 2500g, and only 8 (4%) were > 4000
g. Fecal incontinence was observed in 99 cases (49%), and 101 (51%) did not have fecal incontinence. Attention deficit hyperactivity
disorder (ADHD) was found in 80 (40%) cases. For 144 (72%) children, we found no stress, and 56 children (28%) had stress. Urinary
tract infection was observed in 142 children (71%). According to imaging studies, 34 children (17%) with enuresis had congenital
kidney abnormalities and 166 (83%) had no kidney problems.
Conclusions: The significant etiologies typically found in the onset of enuresis and its exacerbation can be controlled or treated.
Since the complications of enuresis have not been properly clarified for families, it is of crucial importance to increase awareness
about this health problem.
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1. Background

Nocturnal enuresis is involuntary urination that hap-
pens at night while sleeping, after the age when a person
should be able to control his/her bladder (1, 2). Accord-
ing to the definition developed by International Children’s
Continence Society (ICCS), it is concerned that nocturnal
enuresis remains underdiagnosed in children until the age
of seven or eight years (1). It affects approximately 15% of all
children at the age of 5-years and is more common among
boys (3, 4). Firoozkoohi et al. investigated the prevalence of
enuresis in school-age children in Zahedan and reported a
prevalence of 7% for NE in boys and 3% in girls (5).

Enuresis is classified according to the presence
of lower urinary tract symptoms (LUTS) as mono-
symptomatic and non-monosymptomatic. In addition,
it can be divided based on the dryness prolongation into

primary (< 6 months’ dryness) and secondary (relapse
after > 6 months of dryness) (6). According to this defini-
tion, 80 - 90% of cases are diagnosed as primary enuresis.
According to previous studies, NE is a multifactorial dis-
ease characterized by a complex interaction of genetic,
developmental and psychosocial factors (6, 7). Some
well-known etiologies include electrolyte imbalance, de-
creased antidiuretic hormone (ADH) levels, and decreased
bladder capacity.

Furthermore, disease-like symptoms, including con-
stipation, encopresis, urinary tract infection (UTI), supra-
pubic pain, asymptomatic bacteriuria, vesicoureteral re-
flux, neuropsychiatric disorders, learning disabilities, and
sleep disorders, are both relevant and important for noc-
turnal enuresis (8, 9). In addition, a predictive associa-
tion has been postulated between factors like ethnicity,
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age, gender, birth order, education level and employment
status of parents, family size, income, socio-economic sta-
tus, bedtime habits, arousal dysfunction with NE (10). Noc-
turnal enuresis can lead to a constant feeling of distress,
which eventually results in chronic stress. In addition, it
has negative impacts on the emotional well-being of chil-
dren, which in turn affects their self-esteem and social de-
velopment. Children suffering from NE have lower lev-
els of self-esteem, mental health, skills, and poor relation
with their parents and others. Considerably, following re-
ceiving treatment for nocturnal enuresis, children who be-
come completely dry have higher self-esteem than those
with persisting nocturnal enuresis (11, 12).

Children diagnosed with NE are at increased risk of psy-
chiatric disorders by 2 - 6 times because of embarrassment,
low self-esteem, aggression, and perform poorly in life and
society (1).

2. Objectives

The current study aimed to investigate the association
between enuresis and some associated etiologies to both
inform parents and to prevent the occurrence of enuresis
problems.

3. Methods

Following a prospective design, the current study was
performed by specialists from various disciplines like pedi-
atric, nephrology, and child psychiatry (of Zahedan Univer-
sity of Medical Sciences) in 2019. To diagnose patients with
MNE (Monosymptomatic Nocturnal Enuresis) a structured
protocol was applied. Also, the inclusion criteria being
aged between 5 to 15 years and MNE (Monosymptomatic
Nocturnal Enuresis) diagnosis according to the ICCS crite-
ria (International Children’s Continence Society) (13, 14).

Informed consent was obtained from the patient’s par-
ents. Then, all participants were examined by a pediatric
nephrologist, and a child psychiatrist and necessary data
were collected using researcher-developed checklists. The
checklist was comprised of two sections. The first section
contained data on variables of age, gender, birth weight,
constipation history, fecal incontinence, urinary tract in-
fection, kidney abnormalities, urine analysis, ultrasound,
and other imaging procedures were collected. The sec-
ond section was comprised of Psychological stressors and
ADHD.

In terms of birth weight, participating children were
classified into 3 groups of less than 2500 grams, 4000 -
2500 grams, and more than 4000 grams. The data regard-
ing the birth weight were obtained through the history
given by parents or children’s growth cards. Fecal incon-
tinence was investigated according to DSM-IV criteria for

defecation at least once a month for 3 consecutive months,
voluntary or involuntary, with or without constipation in a
place other than the toilet (3). A history of constipation for
less than 3 times a week or more than 25% of total bowel
movements was considered painful.

Ultrasound and other imaging techniques were used
to assess congenital kidney abnormalities. An ultrasound
specialist examined the genitourinary system, which in-
cluded the morphology and capacity of the bladder, post-
void residual (normal 20 mL), and bladder thickness (3 mm
was considered normal). The measured bladder volume
was considered as decreased if it was less than 65% of the
expected volume and as elevated if it was more than 150%
of the expected volume for a given age (15, 16). Ultrasound
was used to diagnose constipation. Rectal transverse diam-
eter (normal 30 mm) was considered as a diagnostic factor
(2, 17). Finally, ICCS criteria were used to diagnose NE, and
its multiple periods were defined as more than 4 times (2).

The urine culture of more than 100,000 micro-
organisms in the midstream urine sample was considered
as urinary tract infection. In the second questionnaire,
which was completed by a pediatric psychiatrist, any
psychological or frightening stress event that probably
has negatively affected the child during the last 6 months
was considered as psychological stressor. The presence of
ADHD, based on the symptoms along with dysfunctional
behavior of the child for at least 6 months, was studied
according to DSM-lV criteria (4).

This study was approved by the Ethical Committee of
the Zahedan University of Medical Sciences (thesis code:
1333). Finally, data analysis was administered using SPSS
version 20.

4. Results

A total of 200 children aged 5 to 15 years suffering from
enuresis referred to nephrology and pediatric psychiatric
clinics in Zahedan were studied in the present study. Of
200 children with enuresis, 134 (67%) were girls and 66
(33%) were boys. Also, 174 children (87%) were 5 - 10 years
old, and only 26 (13%) were 10 to 15 years old. Among them,
172 children (86%) weighed 2500 - 4000 g at birth, 20 (10%)
weighed less than 2500g, and only 8 (4%) weighed more
than 4000g. Fecal incontinence was observed in 99 chil-
dren (49%), and 101 children (51%) did not have fecal incon-
tinence. Constipation was absent in 116 patients (58%) and
84 patients (42%) had constipation. According to the DSM-
IV criteria, 80 children (40%) were ADHD, and 120 (60%) did
not fulfill the criteria. Psychological stressors such as the
death of family members, moving house or school, and
parental quarrels were absent in 144 children (72%), and 56
(28%) had these stressors. Furthermore, 142 children (71%)
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did not have UTI, and only 58 children (29%) had UTI. Ac-
cording to imaging studies, 34 children (17%) with enuresis
had congenital kidney abnormalities, and 166 (83%) had no
kidney problem. All data are provided in Table 1.

Table 1. Relationship Between Enuresis and Some Factors

Risk Factors Have Enuresis, No. (%)

Birth weight (g)

Less than 2500 20 (10)

2500 - 4000 172 (86)

More than 4000 8 (4)

Fecal incontinency

Yes 99 (49)

No 101 (51)

Constipation

Yes 84 (42)

No 116 (58)

ADHD

Yes 80 (40)

No 120 (60)

Psychologic stressor

Have 56 (28)

Not have 144 (72)

Urinary tract infection

Yes 58 (29)

No 142 (71)

Congenital kidney abnormalities

Yes 34 (17)

No 166 (83)

5. Discussion

Enuresis is one of the most common problems in chil-
dren with physical and psychological complications that
can disturb their social relationships. This study was per-
formed on 200 children aged 5 - 15 years with enuresis re-
ferred to nephrology and psychiatric clinics in Zahedan in
2017. The number of girls suffering from enuresis was two
times greater than boys, mostly among those aged 5 to 10
years. The prevalence of enuresis is negatively associated
with age. Children with enuresis mostly weighed 2500 to
4000 g at the time of birth or slightly less than 2500 g or
slightly more than 4000 g. Half of the children with noc-
turnal enuresis had fecal incontinence, and there seems to
be a close association between the causes of urinary incon-
tinence and fecal incontinence. We also found a significant
association between constipation, ADHD, and enuresis. In
this study, approximately half of children with enuresis
had constipation and ADHD, and less than one-third of the
participants had psychological stressors, congenital kid-
ney disorders, and UTI.

Gunes et al. (2009) concluded that UTI and younger
age were effective factors in the development of enure-
sis. Psychological stressors are not associated with noc-
turnal enuresis. There is also no significant gender dif-
ference between patients (18). According to the findings,
enuresis is more prevalent among girls. The observed dif-
ference can be attributed to cultural differences. Most par-
ents mentioned the presence of enuresis in girls as a seri-
ous problem, but in boys, this issue is not that much im-
portant. Most of those referred to our clinic are girls. These
factors may have contributed to the increased prevalence
of enuresis in girls in our study. Furthermore, the lower
prevalence of UTIs in the present study, compared to pre-
vious studies, can be attributed to the sensitivity and accu-
racy of applied laboratory evaluation.

In their study, Sureshkumar et al. (2005) found that the
male gender was highly associated with severe enuresis,
while constipation and psychological stress were related
to moderate enuresis. The prevalence of constipation in
children with enuresis is 7.5%. Constipation and fecal in-
continence were effective factors and were more prevalent
in our study (19). Shreeram et al. (2004) identified ADHD
as one of the strongest risk factors for enuresis develop-
ment, which is similar to the results of the present study
(20). Akhavan Karbasi (2006 - 2005) concluded that the
prevalence of enuresis is higher in boys (contrary to the
present study), and there is no association between fam-
ily history, birth rank, and enuresis. In the present study,
we did not consider these two factors (21). EmamGhoraishy
concluded that a history of UTI has no effect on the preva-
lence of enuresis. There is no association between parents’
education level, number of children, economic status, and
enuresis, which was not investigated in the present study
(22). Dehghani et al. (2006) reported a significant associa-
tion between the history of UTI and mental stressors with
enuresis. In our study, psychological stress was not signifi-
cantly associated with enuresis (23). Osungbade (2003) re-
ported that for 33% of all cases, enuresis was caused by a
UTI, which is slightly higher than the value found in the
present study (29%) (24). Fatahi Bayat (2001) concluded
that enuresis is more common in girls and there is a signif-
icant association between UTI and enuresis, which we did
not investigate (17).

Percentage difference in enuresis-related factors is one
of the differences observed in this study as compared to
other studies, which can be attributed to racial and cul-
tural differences. In these cases, psychological stress re-
ported by parents is unreliable because parents pay less at-
tention to constipation than enuresis in their children.

5.1. Conclusion

In the present study, 200 children with enuresis were
investigated. According to the findings, enuresis is more
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prevalent in females, in children aged 5-10 years, and those
with a birth weight of 2500 - 4000 g. Constipation and
ADHD were found to be significantly associated with the
occurrence of enuresis, which indicates the need for fur-
ther evaluation. Enuresis was not evident in cases of UTIs,
mental stress, and congenital kidney disorders.
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