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Background. Lower urinary tract symptoms are a common problem
worldwide among children. The aim of the study was to evaluate how
common lower urinary tract symptoms are among children and ado-
lescents in the Vilnius area.

Materials and methods. A cross-sectional study comprised 360
children (5-11 years) and 388 adolescents (12-18 years) who were hos-
pitalized at the Children’s Hospital or referred for consultation for dif-
ferent health reasons not related to urination problems. Data were ob-
tained by using a self-administered anonymous questionnaire. The data
were compared between gender (344 boys and 404 girls) and age groups
(children and adolescents).

Results. Only a half (55.7%) of all questioned children and adolescents
had no lower urinary tract symptoms. Nocturnal enuresis (NE) was
found in 8.7%, urgency in 34.0% and daytime wetting in 24.6% of the
questioned children and adolescents. Monosymptomatic NE accounted
for 20.0% of NE. Secondary NE was seen in a quarter (24.5%) of children
with NE. Lower urinary tract symptoms were more prevalent in children
compared to adolescents (56.1% vs 38.1%, p = 0.000). There were no sig-
nificant differences between genders except urgency, which was more
frequent in girls (29.4% vs 37.9%, p = 0.014).

Conclusion. Lower urinary tract symptoms are frequent in children
and adolescents in the Vilnius area, so they need greater attention by
healthcare providers.
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INTRODUCTION

These symptoms are not considered to be serious,
nevertheless, they may indicate undiagnosed uri-

Lower urinary tract symptoms (LUTS) are a nary tract infections and often lead to important
common problem worldwide among children. emotional and social problems for the child as well
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as the family. Results range from enuretic children
having no marked emotional or behavioural prob-
lems (1) to enuretic children with an increase in
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compared with non-enuretic peers (2, 3).
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Nocturnal enuresis (NE) is three times more
common than daytime wetting (4) and its prev-
alence is greatly varied in different countries,
ranging from 3.9% to 23.8% (4-10). The aetiology
of enuresis is not completely understood. Most
studies have consistently found the risk factors for
NE to be nocturnal polyuria, detrusor overactivi-
ty, high arousal thresholds as well as male gender,
younger age, family history, constipation, a his-
tory of urinary tract infection and social factors
(7-9, 11). Even less data are reported about other
LUTS.

Our aim was to evaluate how common LUTS are
among children and adolescents in the Vilnius area
and to compare these symptoms between genders.

MATERIALS AND METHODS

A cross-sectional study was undertaken from
April till December 2011 in children (5-11 years)
and adolescents (12-18 years) at the Children’s
Hospital, Affiliate of Vilnius University Hospital,
Santariskiy Clinics. We included children and
adolescents hospitalized or referred for consultation
for different health reasons not related to urination

problems. The study was approved by the local
Ethics Committee. Data were obtained by using a
self-administered anonymous questionnaire which
was completed by children and adolescents or by
children and their parents, when the children were
not able to read and answer all the questions. The
response rate was high — 95%.

The questionnaire consisted of four parts:

1. Information on demographic characteristics
including age, sex, and weight.

2. Micturition habits such as frequency of day-
time and night-time urination.

3. Information on LUTS (NE, daytime wetting,
urgency).

We used the International Children Continence
Society (ICCS) terminology of LUTS (Table 1) and
the classification of NE (Table 2) (12).

Thestudy comprised 748 participants: 360 (48.1%)
children (47.2% boys, 52.8% girls) and 388 (51.9%)
adolescents (44.8% boys, 55.2% girls). In total, there
were 344 (46.0%) boys and 404 (54.0%) girls. Age
varied from 5 to 18 years (mean age — 11.3 + 4 years).
The data were compared between genders and age
groups (children 5-11 years and adolescents 12-
18 years).

Table 1. The International Children Continence Society definitions of lower urinary tract symptoms (12)

Lower urinary tract symptom |

Definition

Increased daytime frequency

Eight or more voidings daily.

Decreased daytime frequency

Three or fewer voidings daily.

Incontinence

An uncontrolled leakage of urine.

Daytime incontinence

Incontinence during the day.

Enuresis / nocturnal incontinence

Any type of wetting episode that occurs in discrete amounts during

sleep. It is applicable to children who are at least 5 years old.

Urgency

A sudden and unexpected experience of an immediate need to void.

Nocturia

Awakening at night to void.

Table 2. The classification of nocturnal enuresis (12)

Monosymptomatic enuresis Enuresis in children without any other lower urinary tract symptoms
(MNE) (nocturia excluded) and without a history of bladder dysfunction.
Enuresis in children with the presence of
concomitant lower urinary tract symptoms:
Nonmonosymptomatic Increased / decreased voiding frequency, daytime incontinence, urgency,
enuresis (NMNE) hesitancy, straining, a weak stream, intermittency, holding maneuvers,
a feeling of incomplete emptying, post-micturition, dribble and genital
or lower urinary tract pain.
Primary nocturnal Enuresis in a child aged 5 years or older, who has not had
enuresis a previous dry period of at least 6 months.
Secondary nocturnal Enuresis in a child aged 5 years or older, who has had
enuresis a previous dry period of at least 6 months.
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Data were analysed using SPSS software 16.
The Chi-square test (x?) was used to test statistical
significance for differences between two groups.
The Fisher’s exact test was used when cells had an
expected frequency of five or less. Statistical sig-
nificance was defined by < 0.05.

RESULTS

We analysed the urination habits. The average
voiding frequency was five voids daily. Nine per-
cent (n = 66) of children and adolescents did not
know their voiding frequency. Increased daytime
voiding frequency was found in 9.7% (n = 35) of
the questioned children and 5.9% (n = 23) of ado-

lescents, decreased voiding frequency was found
in 3.1% (n = 11) of children and 8.8% (n = 34) of
adolescents. More children and adolescents with
NE compared to those without NE had an in-
creased voiding frequency (17.0% vs 7.8%, respec-
tively, p = 0.035).

Only a half (55.7%) of all questioned children
and adolescents had none of these LUTS: NE, ur-
gency or daytime wetting. The majority had one
symptom (Fig. 1). LUTS were more prevalent in
children compared to adolescents (55.0% vs 34.3%,
respectively, p = 0.000). There was no significant
difference between girls and boys. Detailed differ-
ences of LUTS between gender and age groups are
shown in Table 3.
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Fig. 1. The distribution of the number of lower urinary tract

symptoms (nocturnal enuresis, daytime wetting, urgency)

Table 3. Differences of lower urinary tract symptoms between genders and age groups®

Lower Gender Age
urinary tract Male Female 5-11 years 12-18 years
symptoms (n = 344) (n = 404) P (n = 360) (n = 388) P
. 43.9% 47.8% 46.7% 45.4%
Nocturia (n = 151) (n = 193) p>0.05 (n = 168) (n = 176) p > 0.05
Nocturnal 9.9% 7.7% 16.9% 1%
enuresis (n=34) (n=31) p>0.05 (n=61) (n=4) p = 0.000
29.4% 37.9% 41.4% 27.1%
Urgency (n =101) (n=153) p=0014 (n = 149) (n=105)  P=0:000
Daytime 21.5% 27.2% 33.9% 16% _
wetting (n = 74) (n =110) p>005 (n = 122) (n = 62) [PSIALLY

*Significant differences are highlighted in grey.
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Fig. 2. Age distribution of children with nocturnal enuresis and

other lower urinary tract symptoms (daytime wetting, urgency)

Totally, NE was found in 8.7%, urgency in 34.0%
and daytime wetting in 24.6% of the questioned
children and adolescents. Infrequent daytime wet-
ting was described by 22.1% and frequent wetting
by 2.5% of participants. Nocturia was also found
to be a common symptom: 6.7% get up to urinate
every night, 15.6% get up few times a week and
23.7% get up few times a month.

NE is decreasing with age (Fig. 2) and there is
no significant gender difference. More than half
(60.0%, n = 39) of those who have NE have daytime
wetting as well. Monosymptomatic NE (MNE) ac-
counts for 20.0% (n = 13) of NE, other being non-
monosymptomatic. Secondary NE was seen in a
quarter (24.5%) of children with NE. Uncommon
(up to 3 days per week) bed-wetting was described
in 30.8% of children with NE and more frequent
(4-7 days / week) bed-wetting was found in 43.1%,
without significant difference between age groups.
The remainder (26.1%) did not describe the fre-
quency of NE.

Constipation was found in 14.3% (n = 107),
more often in children with NE (27.7% vs 13.0%,
p = 0.002) and with daytime incontinence (26.1%
vs 10.5%, p = 0.000).

DISCUSSION

This cross-sectional study shows a high prevalence
of LUTS among children and adolescents aged
5-18 years, with urgency representing the highest
number (34.0%). Previous studies of the prevalence
of daytime wetting and urgency have reported
results varying from 4.9 to 30.7% (4, 13, 14, 16)
and from 13.7 to 45% (13, 15, 16), respectively.
The results may be different because of unequal in-
clusion criteria, methods and terminology. Higher
prevalence of LUTS in our study may be caused by
self-evaluation and the involvement of preschool
age children, as it is known that younger children
have more LUTS (the majority of authors who
reported lower prevalence had analysed LUTS in
older children).

Overall incidence is quite high, however, the
symptoms may be infrequent (for example, daytime
wetting was seen in 24.6% of children, but only
2.5% had a frequent daytime wetting).

Increased voiding frequency varies from 2.5%
to 12.8% while decreased voiding frequency is
estimated to be 4.4% to 10.7% in different studies
(10, 13, 16, 17). Our data shows similar results.
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Decreased voiding frequency results in an increase
in bladder capacity and a higher risk to develop
UTI. This symptom is frequently underestimated
for its risk. On the other hand, high voiding
frequency might show reduced bladder capacity
and be connected with daytime wetting. This
symptom is disturbing to the child and parents. In
our study a significant difference between children
with and without NE and increased daytime wetting
frequency was found. Kajiwara et al. have reported
a similar correlation (10). An association between
high voiding frequency and daytime wetting was
also reported (17). However, during the survey
we noticed that for the majority of children and
adolescents or their parents it is difficult to tell the
number of voids per day and 9% even could not
answer this question. That limits the accuracy of
data.

Most studies have shown decreasing prevalence
of LUTS with increasing age (5-8, 13, 14, 15). We
found that LUTS were more prevalent in children
compared with adolescents. According to our data
there are no significant differences between genders
(except urgency). There are more differences re-
ported in literature: NE more frequent in boys (5,
6, 8, 18) and LUTS more common in girls (13-15,
18, 19). This unusual finding might be explained
by the weak side of the questionnaire or rise some
questions for further discussion.

The current study found NE in 8.7% of the
questioned children without a significant difference
in gender while other authors reported a higher
incidence in boys (5, 6, 8) though there is no
explanation of male gender predominance in these
studies. NE decreases with increasing age, as it is
described in many studies (5-8). This symptom is
probably decreasing after successful treatment or
children “out-grow” the problem.

It was noticed that MNE numbers dramatically
change after directed anamnesis and the completion
of a voiding map: 37.4% of patients were referred
for nonmonosymptomatic enuresis (NMNE) and
about 62.6% for MNE, but after medical evalua-
tion these numbers have dramatically changed
(20). In our study MNE was found in 20.0% of
children with NE without using any additional
medical evaluation, and the data are similar to the
findings previously reported in literature - MNE
ranging from 12.6 to 38.8% (11, 21). Secondary
NE accounted for 24.5% of children with NE,

similar results, a variation from 15.3% to 37.2%, are
reported by others (7, 8, 21, 22).

Constipation, defined as defecation frequency
of <3 times per week, is a common problem in
children worldwide and its prevalence in general
populations has been reported to range from 0.7%
t0 29.6% (23). Constipation is often associated with
LUTS. According to Loening-Baucke, significantly
more children with constipation than children
without constipation suffer from NE (12.6% vs
3.3%) and any kind of urinary incontinence (21.8%
vs 7.3%) (18). We also found the association be-
tween constipation and NE as well as constipation
and daytime incontinence.

LUTS for some children are an embarrassing
problem and they may want to hide it from others
or just ignore it. A limitation of our study is that we
did not evaluate how well children or their parents
understood the questions. It would be desirable
to conduct a larger population-based study. Psy-
chological and social aspects of the problem need
to be evaluated as well.

CONCLUSIONS

Our study shows that LUTS are frequent in children
and adolescents in the Vilnius area, so they need
greater attention by healthcare providers. Proper
diagnosis should be made and treatment should
be started early in order to reduce LUTS in adult-
hood.

ACKNOWLEDGEMENTS
No specific funding!
Received 6 January 2014
Accepted 12 March 2014
References

1. Wille S, Anveden I. Social and behavioural per-
spectives in enuretics, former enuretics and
non-enuretic controls. Acta Paediatr. 1995; 84:
37-40.

2. Coppola G, Costantini A, Gaita M, Saraulli D. Psy-
chological correlates of enuresis: a case-control
study on an Italian sample. Pediatr Nephrol. 2011;
26(10): 1829-36.



32

Augustina Jankauskiené, Daiva Vaiciiniené, Indré Staceviciené

10.

11.

12.

13.

14.

Esposito M, Carotenuto M, Roccella M. Primary
nocturnal enuresis and learning disability. Mi-
nerva Pediatr. 2011; 63(2): 99-104.

Bower WE, Moore KH, Shepherd RB, Adams RD.
The epidemiology of childhood enuresis in Aus-
tralia. Br J Urol. 1996; 78(4): 602-6.

Chiozza ML, Bernardinelli L, Caione P, Del Ga-
do R, Ferrara P, Giorgi PL, et al. An Italian epi-
demiological multicentre study of nocturnal enu-
resis. Br J Urol. 1998; 81(3): 86-9.

Hazza I, Tarawneh H. Primary nocturnal enuresis
among school children in Jordan. Saudi J Kidney
Dis Transpl. 2002; 13: 478-80.

Gunes A, Gunes G, Acik Y, Akilli A. The epide-
miology and factors associated with nocturnal
enuresis among boarding and daytime school
children in southeast of Turkey: a cross sectional
study. BMC Public Health. 2009; 9: 357.

Ozden C, Ozdal OL, Altinova S, Oguzulgen I, Ur-
gancioglu G, Memis A. Prevalence and associated
factors of enuresis in Turkish children. Int Braz J
Urol. 2007; 33(2): 216-22.

Inan M, Tokuc B, Aydiner CY, Aksu B, Oner N,
Basaran UN. Personal characteristics of enuretic
children: an epidemiological study from South-
East Europe. Urol Int. 2008; 81(1): 47-3.

Kajiwara M, Inoue K, Kato M, Usui A, Kuriha-
ra M, Usui T. Nocturnal enuresis and overactive
bladder in children: an epidemiological study. Int J
Urol. 2006; 13(1): 36-41.

Srivastava S, Srivastava KL, Shingla S. Prevalence
of monosymptomatic nocturnal enuresis and its
correlates in school going children of Lucknow.
Indian ] Pediatr. 2013; 80(6): 488-91.

Nevéus T, Gontard A, Hoebeke P, Hjilmas K,
Bauer S, Bower W, et al. The standardization of ter-
minology of lower urinary tract function in child-
ren and adolescents: report from the Standardi-
sation Committee of the International Children’s
Continence Society. ] Urol. 2006; 176(1): 314-24.
Vaz GT, Vasconcelos MM, Oliveira EA, Fer-
reira AL, Magalhaes PG, Silva FM, Lima EM.
Prevalence of lower urinary tract symptoms in
school-age children. Pediatr Nephrol. 2012; 27:
597-603.

Swithinbank LV, Heron J, von Gontard A, Ab-
rams P. The natural history of daytime urinary
incontinence in children: a large British cohort.
Acta Paediatr. 2010; 99(7): 1031-6.

15. Kyrklund K, Taskinen S, Rintala R], Pakarinen MP.
Lower urinary tract symptoms from childhood
to adulthood: a population based study of 594
Finnish individuals 4 to 26 years old. ] Urol. 2012;
188(2): 588-93.

16. Chung JM, Lee SD, Kang DI, Kwon DD, Kim KS§,
Kim SY, et al. An epidemiologic study of voiding
and bowel habits in Korean children: a nationwide
multicenter study. Urology. 2010; 76(1): 215-9.

17. Von Gontard A, Heron J, Joinson C. Factors
associated with low and high voiding frequency in
children with diurnal urinary incontinence. BJU
Int. 2010; 105(3): 396-401.

18. Loening-Baucke V. Prevalence rates for constipa-
tion and faecal and urinary incontinence. Arch Dis
Child. 2007; 92(6): 486-9.

19. Joinson C, Heron J, von Gontard A. Psychological
problems in children with daytime wetting. Pe-
diatrics. 2006; 118(5): 1985-93.

20. Fonseca EMGO, Monteiro LMC. Clinical diagnosis
of bladder dysfunction in enuretic children and
adolescents. ] Pediatr. 2004: 80(2): 147-53.

21. Robson WL, Leung AK, Van Howe R. Primary
and secondary nocturnal enuresis: similarities in
presentation. Pediatrics. 2005; 115(4): 956-9.

22. Naseri M, Hiradfar M. Monosymptomatic and
non-monosymptomatic nocturnal enuresis: a clin-
ical evaluation. Arch Iran Med. 2012; 15(11): 702—
6.

23. Van den Berg MM, Benninga MA, Di Loren-
zo C. Epidemiology of childhood constipation:
a systematic review. Am ] Gastroenterol. 2006;
101: 2401-9.

Augustina Jankauskiené, Daiva Vaiciunieneé,
Indré Staceviciené

APATINIU SLAPIMO TAKU SIMPTOMU
PAPLITIMAS TARP VAIKU IR PAAUGLIU
VILNIAUS KRASTE

Santrauka
Jzanga. Apatiniy $lapimo taky simptomai yra dazna
vaiky problema visame pasaulyje. Musy darbo tiks-
las — istirti apatiniy $lapimo taky simptomy daznj tarp
Vilniaus vaiky ir paaugliy.

Tyrimo medziaga ir metodai. | tyrimg jtraukta
360 vaiky (5-11 mety) ir 388 paaugliy (12-18 mety),
kurie buvo hospitalizuoti | Vaiky ligonine ar atsiysti
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konsultacijai dél kity sveikatos sutrikimy, nesusijusiy
su $lapinimosi problemomis. Duomenys surinkti nau-
dojant autoriy sudaryty anoniminj klausimyng ir
palyginti tarp ly¢iy (344 berniuky ir 404 mergaiciy) ir
amziaus grupiy (vaiky ir paaugliy).

Rezultatai. Tik pusé (55,7 %) apklausty vaiky ir
paaugliy neturéjo apatiniy $lapimo taky simptomuy.
Naktinis $lapimo nelaikymas (NSN) rastas 8,7 %, stai-
gus noras $lapintis — 34,0 % ir dieninis Slapimo ne-
laikymas - 24,6 % apklausty vaiky ir paaugliy. Mono-
simptominis NSN sudaré 20,0 % NSN. Antrinis NSN
nustatytas ketvirtadaliui (24,5 %) vaiky, turin¢iy NSN
problemy. Vaikai turéjo daugiau apatiniy $lapimo taky
simptomy, palyginti su paaugliais (56,1 % vs 38,1 %,
p = 0,000). Tarp lyc¢iy nerasta statistiSkai reikSmingy
skirtumy, i$skyrus staigy nora $lapintis, kuris buvo daz-
nesnis mergaitéms (29,4 % vs 37,9 %, p = 0,014).

Isvada. Apatiniy Slapimo taky simptomai yra dazna
Vilniaus vaiky ir paaugliy problema, todél jai reikalingas
didesnis sveikatos priezitiros specialisty démesys.

Raktazodziai: vaikai, paaugliai, apatiniy $lapimo ta-

ky simptomai, naktinis §lapimo nelaikymas






