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The aim of this study was to establish the prevalence of nocturnal incontinence
(NI) in 6-to-7-year- old children from eastern Croatia, to determine the factors
associated with NI and to evaluate parental perception of the problem.
From May to September 2004, the parents of 3,011 children were asked to
complete an anonymous validated questionnaire.
The overall prevalence of reported NI was 1.2% (35/3011). All of the cases
were cases of secondary NI. NI was significantly more frequent in boys than
in girls. Family history of enuresis was present in 68.6% (24/35) of enuretic
children. Only 17.1% (6/35) of parents expressed some concern about the
effect of the researched problem on their child’s future development.
The frequency of NI in this study group is much lower than that reported
in other European countries. The reason for this is still not known, although
parental perception of this problem is certainly a significant factor. Further
investigations are needed.
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Enuresis is a frequent symptom and condition
among school children1-3. Definitions conform
to the standards recommended by the
International Children’s Continence Society:
Enuresis means intermittent incontinence
while sleeping. Intermittent incontinence (II)
is urine leakage in discrete amounts. It can
occur during the day (daytime incontinenceDI) and/or night (nocturnal incontinence or
enuresis- NI) and it is applicable to children
who are over five years old4,5.
Although common, NI is still a misunderstood
and undertreated childhood condition 6 .
Intermittent incontinence is both psychologically
and physically distressing, and if left untreated,
has considerable psychological ramifications
on children as they get older 6-8 . Enuretic
children will often avoid peer activities for
fear of overnight invitations6. Additionally,
many children who suffer from NI exhibit
behaviors such as low self-esteem, withdrawal,

decreased ambition, and increased anxiety.
These children are often low achievers within
the school system and become a problem for
their family and school9. The condition may
also lead to teasing or bullying. Considering
this, during the past few years, it has been
emphasized that early screening and treatment
can help enuretic children to improve their
quality of life6. In order to eventually treat
somebody, it is necessary to recognize the
problem early. In Croatia, there are no
studies dealing with this important problem
although clinicians in the field (especially
pediatricians and school medicine specialists)
often recognize the problem in the population
of children for which they are responsible.
According to Croatian laws, there are several
occasions in the pediatric health care system
when all children of one particular age are
required to undergo physical examinations in
order to check their health status. Mandatory
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examination of children before elementary
school admission is one of those occasions
during which health professionals involved in
implementing public health measures in the
field are able to recognize conditions such as
enuresis and begin to solve the problem.
The aims of the present study were to estimate
the prevalence of NI in 6-to-7-year-old children
from eastern Croatia required to have a
medical examination before elementary school
admission, to determine the factors associated
with NI, to evaluate parental strategies for
managing enuresis, and to establish their
perception of the problem.
Material and Methods
Subjects
A cross-sectional questionnaire survey was
performed from May to September 2004. In
Croatia, a preschool examination is mandatory
for all children. During 2004, 3,011 school
children aged 6 to 7 years old were required to
have a medical examination before elementary
school admission at the Department of School
Medicine in the Institute of Public Health
for Osijek-Baranya County. The parents of
these children were asked to complete an
anonymous questionnaire as a part of their
child’s examination; thus, the response rate
was 100%. Written informed consents were
obtained from all parents. The study was
approved by the Ethical Committee of the
Institute of Public Health for Osijek-Baranya
County.
Data Collection
An anonymous questionnaire with 16 questions
was developed from the validated questionnaire
used by Bakker et al.10 during the survey in
a population of Belgian children. Since we
have shortened and slightly modified the
questionnaire developed by Bakker et al., our
questionnaire was additionally validated by a
small group of parents during the previous
year’s preschool examination (in 2003). The
questionnaire included items about the gender
and age of the child, symptoms associated with
enuresis, frequency of NI and DI, family history
of enuresis, the child’s history of urinary tract
infections, the parental concern about this
problem, and any self-help strategies that were
used (see Appendix).
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Statistical Analysis
Analyses were conducted using Microsoft
Excel 2000 (Microsoft Corporation, Redmond,
WA, USA). Descriptive statistics were used to
describe gender and mean age of the study
participants, the overall prevalence of reported
NI, symptoms associated with enuresis,
frequency of NI and DI among enuretic
children, family history of enuresis, the child’s
history of urinary tract infections, common
self-help strategies, and parental perception of
this problem. To test the statistical significance
of gender differences for enuresis in the study
population, we used the χ2 test. Fisher's exact
test was used to test the statistical significance
of gender differences for the weekly frequencies
of NI. Detected differences at p<0.05 were
considered to be significant. The power of the
statistical analysis is 80%.
Results
The response rate was 100%. The mean age
of the study group of children was 6.5±0.4
years. In the study, 53.3% (1605/3011) of the
participants were boys, and 46.7% (1406/3011)
were girls. The overall prevalence of reported
NI was 1.2% (35/3011). All of the cases were
considered secondary NI. Of the enuretic
children, 74.3% (26/35) were boys and 25.7%
(9/35) were girls, with gender differences
being statistically significant (p=0.0123;
χ2=6.263).
When analyzing the presence of symptoms
connected with NI, 65.7% (23/35) of parents
noticed some symptoms such as turbid urine,
frequent urination and an urge to urinate, while
34.3% (12/35) of parents did not notice any
of the above-mentioned symptoms.
Of the children with NI, 28.6% (10/35)
experienced wetting once a week and 71.4%
(25/35) experienced wetting two or more
nights a week. Gender differences were not
statistically significant in this regard, as 30.8%
(8/26) of the boys and 22.2% (2/9) of the
girls had experienced wetting once a week, and
69.2% (18/26) of the boys and 77.8% (7/9)
of the girls had experienced wetting two or
more nights a week (p=0.6247; Fisher's exact
test=0.239).
In addition to the children with NI in the
sample, we also found 0.2% (6/3011) of the
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APPENDIX
QUESTIONNAIRE
Please circle your answer(s) or write it on the line provided
1.
2.
3.
4.
5.

6.

7.
8.
9.

How old is your child (years)? ____________
Gender of your child:
M
F
Weight of your child: __________ kg
Height of your child: __________ cm
Were there enuretics in the family?
a) yes
b) no
If so, who?
a) father/mother
b) brother(s)/sister(s)
c) uncle(s), aunt(s), cousin(s)
d) nobody
Does your child suffer from nocturnal incontinence?
a) yes
b) no
For how long has your child had nocturnal incontinence (years)? ___________
How often does you child have nocturnal incontinence?
a) every night
b) 5 to 6 times a week
c) 3 to 4 times a week
d) 1 to 2 times a week
e) less than once a week
f) my child does not have nocturnal incontinence

10. Does your child have any of the following symptoms?
a) turbid urine
b) frequent urination
c) instant and sudden urge to urinate
d) other symptoms
e) my child does not have any of the above-mentioned symptoms
11. Has your child ever been diagnosed with urinary tract infection(s)?
a) yes
b) no
12. Does your child also have daytime incontinence?
a) yes
b) no
13. How often do these incidents occur?
a) rarely
b) sometimes
c) often
d) every day
e) my child does not have daytime incontinence
14. What is your current solution for your child’s nocturnal incontinence?
a) restriction of water intake before sleeping
b) waking the child at night to void
c) punishing the child if the nocturnal incontinence occurs
d) rewarding the child if the nocturnal incontinence does not occur
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e) others
f) my child does not have nocturnal incontinence
15. In your opinion, does your child’s nocturnal incontinence influence your child’s social
activities and have you noticed any changes in his/her behavior?
a) yes
b) no
c) maybe
d) my child does not have nocturnal incontinence
16. In your opinion, from your child’s point of view, what is the most important reason your child
wants to overcome the problem of nocturnal incontinence?
a) to build self-esteem
b) to feel safer
c) to avoid humiliation
d) to be equal to other children
e) to be able to go on trips or to sleep over at a friend’s house
f) to be able to share the bed with his/her brother(s) or sister(s)
g) other
h) my child does not have nocturnal incontinence

children had DI. Among enuretic children from
eastern Croatia, 68.6% (24/35) of them had
a positive family history of enuresis, while
31.4% (11/35) had a negative family history
concerning the presence of enuresis in their
relatives. Regarding the frequency of urinary
tract infections in an enuretic child's life, it
was discovered that 14.3% (5/35) of enuretic
children had suffered from at least one urinary
tract infection, while 85.7% (30/35) had never
had a urinary tract infection.
After analyzing the self-help strategies that
parents of enuretic children applied in an
attempt to solve the problem, it was established
that 40.0% (14/35) of parents had applied a
combination of waking the child at night to
void and restriction of water intake, 22.9%
(8/35) of parents had used only the restriction
of water intake, 17.1% (6/35) of parents had
used waking the child at night to void, and
20.0% (7/35) of parents had used some other
techniques to deal with the problem.
When asked if they had noticed if NI had
affected their child’s social activities or had
influenced their behavior, 82.9% (29/35) of
parents with enuretic children reported that NI
had not affected their child's social activities
and behavior, 11.4% (4/35) of parents thought
that there might have been some changes, and
5.7% (2/35) of parents clearly stated that NI

had affected their child’s social activities and
behavior.
Discussion
Results of our study revealed that the prevalence
of NI in Croatian school children was 1.2%.
Previous studies had shown that the prevalence
of enuresis varies with geographical area,
study population and the criteria used in the
studies. It has been reported to be as low as
2.6% in the United Kingdom (UK) to 15.0%
in Saudi Arabia11-29. The prevalence of NI in
Croatian school children is much lower than the
prevalence of NI detected in other countries,
such as Taiwan (8.0%), Pakistan (9.1%) and
Spain (10.18%)11,13,22. Frequency of NI, which
is common among younger school children,
usually decreases with increasing age, but 12% of enuretic children continue wetting into
adulthood, which presents a serious problem
for the affected individuals11,12,17,26,28,30,31.
Bearing in mind that NI is in fact a serious
problem, one of the most surprising findings
of this study was the parental perception of
their child’s enuresis. The majority of parents
(29/35 or 82.9%) had not noticed that NI
had affected their child’s social activities,
11.4% (4/35) thought that there may have
been some changes, and only 5.7% (2/35) of
them clearly stated that NI had affected their
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child’s social activities and behavior. These
findings are different from the findings of other
studies conducted elsewhere. For example, in
a large study conducted in Pakistan, parents
of 68.5% of children reported concern about
the problem13. The significance of parental
perception in solving the problem of enuresis
is very important, although it seems from this
study and studies conducted in Hong Kong,
France and Turkey that the parental concern
level was not high and that parents of enuretic
children had a tendency to minimize the impact
of enuresis5,16,32. Identification of children at
risk is an essential first step before choosing
individualized management strategies for each
enuretic child. Parents are the ones who can
first recognize the problem and who must be
aware of the importance of this problem for
their child’s future development3. The findings
suggest that enuresis is connected with higher
rates of poor school performance and poor
social adaptation compared with non-enuretic
children33. In addition, it was established that
many enuretic children exhibit behaviors such
as low self-esteem, withdrawal, less ambition
and increased anxiety10,34-36.
Nocturnal incontinence established in our
study was more frequent in boys than in girls
(74.3% enuretic boys versus 25.7% enuretic
girls), with gender differences being statistically
significant. This finding is consistent with
similar studies from other countries1,15,17,26,3032,37,38. In the sample, we also found 0.2%
(6/3011) of children with DI. That is lower
but still comparable with findings from studies
conducted in Finland and the UK, which
reported 1.6% and 3.3% of children having
both DI and NI, and is much lower than in
studies conducted in Sweden and Turkey, which
reported 17.0% and 21.0% of children having
combined DI and NI23,29,32,39.
Among enuretic children from eastern Croatia,
68.6% (24/35) of them had a positive family
history of enuresis, which is more than in
studies conducted elsewhere, with reported
percentages of enuretic children with positive
family histories of NI ranging from 22.9% to
66.0%13-15,27,30,32,33,40.
Considering self-help strategies that parents of
enuretic children applied in attempt to solve
the problem of enuresis, it was established
that waking the child at night to void and
restriction of water intake before sleeping
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are two common self-help strategies, and the
majority of parents (28/35 or 80.0%) used
these two strategies, alone or in combination,
to combat the enuresis. These solutions are
also the most common solutions reported in
other studies, such as studies conducted in
Korea and Thailand12,28.
It is known that there are some variations in
the pattern of NI between summer and winter,
and it is considered that NI decreases in the
summer41,42. This study was performed from
May to September, covering spring, summer
and the beginning of autumn. Although it
is possible that the low prevalence of NI
among Croatian school children in comparison
with the data from other countries can be
partially connected with seasonal weather
characteristics, we cannot draw any definite
conclusions about such a connection; further
studies focusing on this aspect of the problem
are definitely needed.
In conclusion, we can say that the prevalence of
NI in Croatian school children is much lower
than that detected in other countries. The
significant differences in the prevalence reported
by other country studies can be attributed
to the criteria selection for ranges of age,
definition of enuresis, genetic predisposition,
and traditional and cultural background28. We
believe that the low rate of reported enuresis
in our sample could be due to the social
stigma of this condition in Croatia, which is
similar to the results of a study from Hong
Kong5. As the first study conducted among
Croatian school children, this study reveals
some aspects of this problem, emphasizing the
fact that Croatian parents are not fully aware
of the importance of solving the NI problem
for the future well-being of their children.
Further investigations are needed to clarify
the background of the established prevalence
of NI in Croatian school children and social
attitudes about the problem.
REFERENCES
1. Can G, Topbas M, Okten A, Kizil M. Child abuse as
a result of enuresis. Pediatr Int 2004; 46: 64-66.
2. Caldwell PH, Edgar D, Hodson E, Craig JC. Bedwetting
and toileting problems in children. Med J Aust 2005;
182: 190-195.
3. Gür E, Turhan P, Can G, et al. Enuresis: prevalence, risk
factors and urinary pathology among school children
in Istanbul, Turkey. Pediatr Int 2004; 46: 58-63.

398

Miskulin M, et al

The Turkish Journal of Pediatrics • July-August 2010

4. Nevéus T, von Gontard A, Hoebeke P, et al. The
standardization of terminology of lower urinary tract
function in children and adolescents : report from
the Standardisation Committee of the International
Children's Continence Society. J Urol 2006; 176:
314-324.

22. Marugán de Miguelsanz JM, Lapena López de Armentia
S, Rodríguez Fernández LM, et al. An epidemiological
analysis of the sequence of bladder control and
nocturnal enuresis prevalence in the children of the
province of Leon. An Esp Pediatr 1996; 44: 561567.

5. Yeung CK, Sreedhar B, Sihoe JD, Sit FK, Lau J.
Differences in characteristics of nocturnal enuresis
between children and adolescents: a critical appraisal
from a large epidemiological study. BJU Int 2006;
97: 1069-1073.

23. Järvelin MR, Vikeväinen-Tervonen L, Moilanen I,
Huttunen NP. Enuresis in seven-year-old children.
Acta Paediatr Scand 1988; 77: 148-153.

6. Hodge-Gray E, Caldamone AA. Primary nocturnal
enuresis: a review. J Sch Nurs 1998; 14: 38-42.
7. Harari M. Nocturnal enuresis. Aust Fam Physician
1999; 28: 113-116.
8. Harari MD, Moulden A. Nocturnal enuresis: what
is happening? J Paediatr Child Health 2000; 36:
78-81.

24. Söderstrom U, Hoelcke M, Alenius L, Söderling AC,
Hjern A. Urinary and faecal incontinence: a populationbased study. Acta Paediatr 2004; 93: 386-389.
25. Lottmann H. Enuresis treatment in France. Scand J
Urol Nephrol Suppl 1999; 202: 66-69.
26. Tai HL, Chang YJ, Chang SC, et al. The epidemiology
and factors associated with nocturnal enuresis and its
severity in primary school children in Taiwan. Acta
Paediatr 2007; 96: 242-245.

9. Heap JM. Enuresis in children and young people: a
public health nurse approach in New Zealand. J Child
Health Care 2004; 8: 92-101.

27. Azhir A, Frajzadegan Z, Adibi A, Hedayatpoor B, Fazel
A, Divband A. An epidemiological study of enuresis
among primary school children in Isfahan, Iran. Saudi
Med J 2006; 27: 1572-1577.

10. Bakker E, van Sprundel M, van der Auwera JC, van
Gool JD, Wyndaele JJ. Voiding habits and wetting
in a population of 4332 Belgian schoolchildren aged
between 10 and 14 years. Scand J Urol Nephrol 2002;
36: 354-362.

28. Hansakunachai T, Ruangdaraganon N, Udomsubpayakul
U, Sombuntham T, Kotchabhakdi N. Epidemiology of
enuresis among school-age children in Thailand. J
Dev Behav Pediatr 2005; 26: 356-360.

11. Chang P, Chen WJ, Tsai WY, Chiu YN. An
epidemiological study of nocturnal enuresis in
Taiwanese children. BJU Int 2001; 87: 678-681.
12. Lee SD, Sohn DW, Lee JZ, Park NC, Chung MK. An
epidemiological study of enuresis in Korean children.
BJU Int 2000; 85: 869-873.
13. Mithani S, Zaidi Z. Bed wetting in school children of
Karachi. J Pak Med Assoc 2005; 55: 2-5.
14. Kanaheswari Y. Epidemiology of childhood nocturnal
enuresis in Malaysia. J Paediatr Child Health 2003;
39: 118-123.
15. Oge O, Koçak I, Gemalmaz H. Enuresis: point
prevalence and associated factors among Turkish
children. Turk J Pediatr 2001; 43: 38-43.

29. Butler RJ, Golding J, Northstone K; ALSPAC Study
Team. Nocturnal enuresis at 7.5 years old: prevalence
and analysis of clinical signs. BJU Int 2005; 96: 404410.
30. Wen JG, Wang QW, Chen Y, Wen JJ, Liu K. An
epidemiological study of primary nocturnal enuresis
in Chinese children and adolescents. Eur Urol 2006;
49: 1107-1113.
31. Rona RJ, Li L, Chinn S. Determinants of nocturnal
enuresis in England and Scotland in the '90s. Dev
Med Child Neurol 1997; 39: 677-681.
32. Ozkan KU, Garipardic M, Toktamis A, Karabiber H,
Sahinkanat T. Enuresis prevalence and accompanying
factors in schoolchildren: a questionnaire study from
southeast Anatolia. Urol Int 2004; 73: 149-155.

16. Lottmann HB. Treatment of nocturnal enuresis in
France. Presse Med 2000; 29: 987-990.

33. Wille S. Primary nocturnal enuresis in children.
Background and treatment. Scand J Urol Nephrol
Suppl 1994; 156: 1-48.

17. Chiozza ML, Bernardinelli L, Caione P, et al. An
Italian epidemiological multicentre study of nocturnal
enuresis. Br J Urol 1998; 81: 86-89.

34. Hjalmas K. Nocturnal enuresis: basic facts and new
horizons. Eur Urol 1998; 33: 53-57.

18. Spee-van der Wekke J, Hirasing RA, Meulmeester
JF, Radder JJ. Childhood nocturnal enuresis in The
Netherlands. Urology 1998; 51: 1022-1026.

35. Hägglöf B, Andrén O, Bergström E, Marklund L,
Wendelius M. Self-esteem in children with nocturnal
enuresis and urinary incontinence: improvement of selfesteem after treatment. Eur Urol 1998; 33: 16-19.

19. Yeung CK. Nocturnal enuresis in Hong Kong: different
Chinese phenotypes. Scand J Urol Nephrol Suppl
1997; 183: 17-21.

36. Devlin JB. Prevalence and risk factors for childhood
nocturnal enuresis. Ir Med J 1991; 84: 118-120.

20. Kalo BB, Bella H. Enuresis: prevalence and associated
factors among primary school children in Saudi Arabia.
Acta Paediatr 1996; 85: 1217-1222.
21. Hanafin S. Sociodemographic factors associated with
nocturnal enuresis. Br J Nurs 1998; 7: 403-408.

37. Eapen V, Mabrouk AM. Prevalence and correlates of
nocturnal enuresis in the United Arab Emirates. Saudi
Med J 2003; 24: 49-51.
38. Trombetta C, Savoca G, Siracusano S, Liguori G.
Prevalence and incidence of enuresis before puberty.
Arch Esp Urol 1997; 50: 1140-1145. <

Volume 52 • Number 4

Enuresis in Croatian School Children

399

39. Hjalmas K. Functional daytime incontinence: definitions
and epidemiology. Scand J Urol Nephrol Suppl 1992;
141: 39-44.

41. Vande Walle J, Van Laecke E. Pitfalls in studies of
children with monosymptomatic nocturnal enuresis.
Pediatr Nephrol 2008; 23: 173-178.

40. Gutiérrez Sanz-Gadea C, Hidalgo Pardo O. Importance
of family history in enuresis. Actas Urol Esp 1996;
20: 437-442.

42. Shigeru J. Analysis of the singularity of nocturnal
enuresis. Enuresis 2005; 10: 31-37.

