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ABSTRACT 

Background: Lower urinary tract symptoms (LUTS) are quite common in the pediatric population. 

These children experience various symptoms such as sudden urine loss, urgency and hesitancy. 

Apart from the physical symptoms, they also face numerous psychosocial problems. For instance 

low self-esteem, anxiety and feelings of embarrassment have been established in several cases. 

Persisting lower urinary tract symptoms (LUTS) are associated with negative consequences like 

urethral reflux, renal scarring and behavioural disorders. Therefore, it is important to diagnose and 

treat these children at a young age.  

Objective: The first objective of this study is to investigate the clinical characteristics of children 

referred to a voiding school (VS) program. The second objective is to examine the effectiveness of 

voiding school (VS) on symptom reduction in children with lower urinary tract symptoms (LUTS). 

Study design: Retrospective cohort study 

Method: Twelve children, between six and ten, who had been referred to a voiding school (VS) 

program were enrolled in this study. They were asked to fill in voiding diaries before and after 

voiding school (VS). These contain information on several voiding variables such as voiding 

frequency, voided volume, amount of wetting accidents, fluid intake and bowel movements. For 

this study, data was obtained retrospectively from the medical records with patient authorization.   

Results: Before voiding school (VS) 66,7% suffered from combined day- and nighttime 

incontinence and 33,3% of the children had enuresis (EN). After voiding school (VS) 12,5% had 

combined day- and nighttime incontinence, 75% had enuresis (EN) and 12,5% became completely 

dry. For maximum voided volume (MVV), a significant increase was found after voiding school (VS). 

Decreased bladder capacity was seen in 18,2% of the children after voiding school compared to 

27,3% at baseline. No significant results were found regarding voiding frequency, amount of wet 

nights a week, nocturnal urine production (NUP) and fluid intake. However the five patients of whom 

data was available all reached the norm regarding fluid intake after the voiding school (VS) 

program. 

Conclusion: Voiding school (VS), consisting of standard urotherapy, applied right after the first 

consultation can be beneficial for children suffering from lower urinary tract symptoms (LUTS). If 

this is insufficient, specific additional interventions can be applied. 

Key words: voiding school, children, incontinence, urotherapy, lower urinary tract symptoms 

  



 

 
 

Achtergrond: Lagere urinewegsymptomen (LUTS) zijn vaak voorkomend bij kinderen. Deze 

kinderen ervaren diverse symptomen zoals ongewild urineverlies, urgentie en een moeilijke initiatie 

van het plassen. Naast de fysieke symptomen, worden ze ook geconfronteerd met verschillende 

psychosociale problemen zoals een laag zelfbeeld, angstgevoelens en schaamte. Aanhoudende 

lagere urinewegsymptomen (LUTS) worden geassocieerd met negatieve gevolgen zoals urethrale 

reflux, littekens ter hoogte van de nier en gedragsstoornissen. Bijgevolg is het belangrijk om deze 

kinderen op jonge leeftijd te diagnosticeren en te behandelen.  

Doelstelling: Het eerste doel van deze studie is het onderzoeken van de klinische karakteristieken 

van patiënten die doorverwezen zijn voor de plasklas. Het tweede doel is om de effectiviteit van de 

plasklas te onderzoeken op vlak van symptoomreductie.   

Onderzoeksdesign: Retrospectief cohortonderzoek 

Methode: twaalf kinderen die werden doorverwezen naar de plasklas hebben deelgenomen aan 

de studie. Ze zijn allemaal tussen de zes en tien jaar oud. Er werd hen gevraagd om een 

plaskalender in te vullen zowel voor als na de plasklas. Deze bevat informatie over verschillende 

parameters waaronder plasfrequentie, plasvolume, aantal plasaccidentjes, vochtinname en 

stoelgang. De verzamelde data bestond uit retrospectieve gegevens die werd verkregen vanuit het 

medische dossier van de patiënt mits hun toestemming.  

Resultaten: Aanvankelijk leed 66,7% aan gecombineerde dag- en nachtincontinentie en 33,3% 

van de kinderen had enuresis. Na de plasklas had 12,5% gecombineerde dag- en 

nachtincontinentie, 75% had enuresis en 12,5% werd volledig droog. Voor het maximaal 

plasvolume (MVV), werd een significante stijging gevonden na de plasklas. Een verminderde 

blaascapaciteit werd gevonden bij 18,2% van de kinderen na de plasklas in vergelijking met 27,3% 

bij aanvang. Er werden geen significante resultaten gevonden met betrekking tot plasfrequentie, 

aantal natte nachten per week, nachtelijke urineproductie (NUP) en vochtinname. De vijf patiënten 

waarvoor gegevens beschikbaar waren omtrent vochtinname, bereikten echter allemaal wel de 

norm na de plasklas.  

Conclusie: De plasklas, bestaande uit standaard urotherapie, toegepast direct na de eerste 

consultatie kan gunstige effecten hebben voor kinderen die lijden aan lagere urinewegsymptomen 

(LUTS). Als dit onvoldoende blijkt, kunnen aanvullende specifieke interventies worden toegepast.  

Trefwoorden: plasklas, kinderen, incontinentie, urotherapie, lagere urinewegsymptomen 
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1. INTRODUCTION 

Every parent remembers potty training their children. It is not an easy process and some 

children seem to have more trouble with getting dry than others. In some cases an underlying 

lower urinary tract condition will influence this process negatively and medical assistance may 

be necessary to resolve the problem (1).  

When the bladder function is disturbed symptoms such as sudden urine loss, urgency, 

hesitancy and incomplete voiding will occur. These various symptoms are also known as lower 

urinary tract symptoms (LUTS) (2, 3). They can be classified into storage symptoms caused 

by an excess of bladder contractions during filling and voiding symptoms originating from 

sphincter contractions during voiding (4). Other reasons for a disturbed bladder function are 

an underactive bladder or an obstructed urinary tract. It is important to note that these 

symptoms are only deemed pathological from the age of five since younger children have not 

yet achieved bladder control (3). Nevertheless, current numbers state that the prevalence of 

LUTS in children from six to fourteen years old is ranging between 6% and 26%, showing that 

this medical problem is very common in the pediatric population (5-8).  

In addition to the physical symptoms, children with bladder dysfunctions experience more 

psychosocial problems such as bullying, low self-esteem, high anxiety levels and feelings of 

embarrassment. The combination of physical and psychosocial problems causes a clear 

decrease in quality of life (QoL) compared to their peers (9, 10). 

Furthermore it seems that LUTS are often associated with bowel disorders, intellectual 

disabilities and neurodevelopmental disorders like autism or attention deficit hyperactivity 

disorder (ADHD) (11-15). Certain social factors such as fear of public restrooms or voiding 

postponement as well as environmental factors such as poor fluid intake or unavailability of 

toilets may also increase the risk of LUTS (16-18).  

Persisting symptoms can lead to negative consequences like urinary tract infections, vesico-

urethral reflux, bladder wall thickness, renal scarring and behavioural disorders. These 

complications become more pronounced as the children get older and make it more 

challenging to find an adequate medical approach (4, 19). Therefore, it is important to diagnose 

these children at a young age. 

Before a diagnosis of LUTS can be granted, the clinician will have to get a complete view of 

the child and its symptoms by running through the following steps: history-taking, physical 

examination, evaluation of the voiding diary, assessment of symptoms and QoL, repeated 
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uroflowmetry with electromyography patterns and if necessary invasive urodynamic 

investigations (3, 4, 19, 20). For the evaluation of symptoms and QoL validated questionnaires 

such as the dysfunctional voiding symptoms score (DVSS) and pediatric incontinence quality 

of life score (PIN-Q) can be used (4).  The aforementioned stepwise process allows clinicians 

to rule out other medical conditions that can cause incontinence in children as well (21). After 

assigning the diagnosis, an adequate treatment plan will be formulated for the child.  

Different treatment options are possible. In most cases clinicians will opt for a conservative 

approach named urotherapy. The standard components of this type of therapy can be 

described as a bladder education and rehabilitation program where children are educated on 

the bladder function and receive lifestyle advice on how to decrease their incontinence (3, 4).  

Currently, urotherapy is given individually to patients but more and more facilities are 

experimenting with voiding school (VS) programs (22, 23). This is urotherapy given in small 

groups. It is believed that group therapy is less time- and cost-consuming than individual 

therapy. it may help children cope better with their feelings concerning the bladder dysfunction 

(24, 25). 

Based on recent literature, individual urotherapy has been shown to improve the LUTS in 

children (24, 26, 27). For VS opinions differ. Some articles indicate that this treatment method 

is effective to reduce symptoms of incontinence (23, 28). At the same time, others are less 

positive (29, 30). For QoL only one article was found that compared individual urotherapy to 

VS. Here, the QoL was significantly higher after individual urotherapy while there were no 

significant effects after VS (24). However, in general articles on symptom reduction as well as 

articles concerning the QoL in children with LUTS before and after VS are very limited. Thus it 

is clear that further research on the effects of VS is recommended.  

When children with LUTS are admitted to the hospital, they are asked to fill in a voiding diary. 

This way information on voiding and drinking habits can be collected to determine if VS may 

be beneficial (31).   

In this article the first objective is to investigate the clinical characteristics of children referred 

to a VS program and to compare these findings with current literature. The second objective is 

to examine the effectiveness of VS on symptom reduction in children with LUTS and to 

compare these findings with current literature as well.  
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2. METHODS 

 

2.1  Design 

This study is a retrospective cohort study. 

 

2.2  Participants 

Children that have attended VS at the university hospital of Ghent were selected from a 

population of patients who have been treated by the co-supervisor of this study. To enrol in the 

VS program children had to be 5 to 12 years old, have LUTS and be able to understand the 

Dutch language. However, if neurological disorders, anatomical bladder abnormalities or 

diabetes was present then they were automatically excluded from further investigation. The 

parents of eligible children were called by the co-supervisor and informed on the research 

project. During the phone conversation they were also asked if the voiding diary data of their 

children could be used in the study. If they agreed, an informed consent form was sent. 

Consequently, the parents were then requested to fill in the form and send it back.  

 

2.3  Study protocol 

2.3.1 Data collection 

The children enrolled in this study agreed to share their pre-and post-VS data. The co-

supervisor of this study collected the needed data retrospectively from their medical records. 

Subsequently, the data was passed on to the researchers by the co-supervisor. Each child 

was given a number by the co-supervisor. This way the researchers could not identify who the 

child was. This ensured that data assessment happened in a blinded manner.  

 

2.3.2 Tools of investigation  

For all patients pre- and post-VS data was collected through voiding diaries. They were asked 

to fill in a daytime voiding diary for 3 days and a nighttime voiding diary for 14 nights. The 

voiding diaries contained information on voiding variables such as voiding frequency, voided 

volume, amount of wetting accidents, fluid intake and bowel movements (32-34).  

 

2.3.3 Intervention 

The VS program that these children had attended was a one-hour long session consisting of 

the following components: education on the normal bladder function and bladder dysfunctions, 

lifestyle advice for better drinking -and voiding habits, education on the right voiding posture 

and information on the consequences of bad voiding habits more specifically urinary tract 

infections and kidney damage (20, 32). During the session the children were asked to drink a 
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glass of water and to give a sign when they had to go to the bathroom to pee. They were then 

asked to pee on the uroflowmetry device, a toilet shaped instrument. This non-invasive 

diagnostic tool will visualize the voiding pattern through a uroflow curve. The shape of the 

curve can give insight on the type of bladder condition that is causing the clinical symptoms to 

arise (3, 35, 36). At the end of the session both the parents and the child were asked to follow 

the given advice and keep using their voiding diaries. 

 

2.4  Data analysis 

The researchers submitted the retrospective data in the statistical computer program Statistical 

Package for the Social Sciences (SPSS). In a first phase, the baseline data or pre-VS data of 

the children was described. This included gender, age, type of incontinence, LUTS and bowel 

symptoms that were reported by the children. The gender, type of incontinence as well as 

bladder and bowel related symptoms were represented using percentages. The age, 

frequency of incontinence and nocturnal urine production (NUP) were expressed by calculated 

mean and standard deviation (SD). 

 

The next step was to compare pre-and post-VS data. The paired students t-test, with 

significance level (α) 0.05, was used to compare the amount of wet nights a week, the NUP, 

the MVV, the voiding frequency and the fluid intake before and after VS. Furthermore, the post-

MVV was compared to the expected MVV for the respective age. In addition, researchers 

examined the amount of children who still had a decreased bladder capacity and reached the 

norm regarding fluid intake post-VS. These results were all described in percentages. Finally, 

the type of incontinence and the amount of children that were dry after VS were investigated 

as well. This was also reported using percentages.  
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3. RESULTS 

 

3.1 Baseline data of the participants  

This study contained retrospective data of twelve children who were enrolled in a VS program 

that consisted of standard urotherapy. 66,7% of the included children were male and the 

children had an average age of 7,3 years old (SD = 1,44). Figure 1 gives a representation of 

the age of all the children. 66,7% of patients suffered from combined day and nighttime 

incontinence, the remaining 33,3% had isolated enuresis (EN).  

Figure 1: Age of the participants 

 
Legend: The bars indicate the number of children by age. 

 

Among the clinical characteristics, various LUTS were established in the study population. For 

bladder capacity the data of eleven children showed that 27,3% of the children had a 

decreased MVV of lower than 65% of the expected bladder capacity (EBC) for their age. The 

children reached an overall average of 79.8% (SD = 26.72) of their expected MVV. Data on 

symptoms of urgency was available for six of the twelve children. 66,7% of them indicated that 

they experienced urgency. Based on the reported voiding frequency of ten of the twelve 

children 70% appeared to have a normal voiding frequency but 30% had an increased voiding 

frequency. None of the children had a voiding frequency of three times a day or lower. 

Concerning nocturnal polyuria data was collected from eleven patients. In 18,2% nocturnal 

polyuria was present. Based on the data of ten children fluid intake was examined as well. The 

researchers found that 50% had a fluid intake that was lower than the norm. Data on 

constipation was collected from nine participants. 44,9% of them complained of constipation. 

During the study two children were on medication. One of them was taking medication for an 

overactive bladder and nocturnal polyuria. The other one was only taking medication for an 

overactive bladder. One of the included children also had ADHD and Developmental 

Coordination Disorder (DCD) on top of the LUTS. Table 1 shows the most important baseline 

characteristics of the patients.  
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Table 1: Baseline characteristics of participants  

 Pre  Post 

Demographic characteristics    

Boys 66,6% (8/12) 66,6% (8/12) 

Girls  33,3% (4/12) 33,3% (4/12) 

Age, mean 7.3y; SD= 1,44 7.3y; SD= 1,44 

Type of incontinence    

Combined daytime and 

nighttime wetting 

33,3% (4/12) 12,5% (1/8) 

Enuresis 66,6% (8/12) 75% (6/8) 

Dry 0% 12,5% (1/8) 

Clinical characteristics:    

Low bladder capacity  

( 65% EBC) 

Mean bladder capacity  

(% of EBC) 

27,3% (3/11) 

 

79.8%; SD = 26,72  

(11/12) 

18,2% (2/11) 

 

103.7%; SD = 33,42 

(11/12) 

Urgency 66,7% (4/6) / 

Urinary frequency 

o High (≥ 8x/day) 

o Normal (4-7x/day) 

o Low ( 3x/day) 

  

• 30% (3/10) 

• 70% (7/10) 

• 0% (0/10) 

 

• 100% (2/2) 

• / 

• / 

 

Mean nighttime wetting 

episodes 

6,1 nights/week; SD= 1,29 

(12/12) 

/ 

Nocturnal polyuria 18,2% (2/11) 0% (2/2) 

Mean nighttime urine 

production (% of EBC) 

95,4%; SD = 24,99 

(11/12) 

 

96,7%; SD = 13,09  

(2/12) 

 

Urinary tract infections 20% (1/5) / 

Constipation 44,4% (4/9) / 

 

Legend: The numbers between brackets refer to the frequency of appearance in the study population compared to 

the number of patients whose data was available; SD= standard deviation; y= years; /= no data available  
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3.2 Comparison of data before and after voiding school  

To be able to assess the effectiveness of a VS program on the symptoms in children with LUTS 

certain outcome measures were compared before and after VS. One of these outcome 

measures is the amount of wet nights a week. Based on the available data, seven children 

were included in the analysis. The results showed no significant difference (p = 0,231). Based 

on the data of two children the NUP was also compared before and after VS. No significant 

difference (p = 0,941) was found. As represented in Figure 2, one child showed an increase in 

NUP and the other one showed a decrease.  

Figure 2: Percentages of mean nocturnal urine production before and after voiding school 

 
Legend: This table shows the mean percentages NUP pre-and post-VS for patient eight and patient 
twelve. 

 

The difference in MVV was compared before and after VS as well because it provides 

information on the maximal bladder capacity of the patients. The statistical test was performed 

on the available data for eleven of the twelve children in the database. A significant difference 

(p < 0,001) was noted in MVV before and after VS. Figure 3 gives an overview of the MVV 

before and after VS for each child. Ten of the eleven children showed an increase in MVV 

while one child showed no difference. After the VS program only 18,2% still had a decreased 

bladder capacity, lower than 65% of the expected MVV. In general, the children reached an 

average of 103.7% (SD = 33,42) of their expected MVV after VS. Moreover, data on voiding 

frequency before and after VS was compared for two children. A non-significant result (p = 

0,705) was found.  
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Figure 3: Percentages of MVV before and after voiding school 

 
Legend: This table shows the percentage of the MVV pre and post VS for eleven patients. The 
percentages are from patient two to twelve.   

 

Furthermore, post-VS data on fluid intake was available for five patients. The results indicated 

that after the VS program they all reached the target value. Data on fluid intake pre- and post-

VS was available for two children. After comparison, there appeared to be no significant 

difference (p = 0,656) in the fluid intake of the children before and after VS.  

Finally, after completing the VS program there was data for eight patients regarding type of 

incontinence. 12,5% went from combined day- and nighttime to having EN without daytime 

symptoms, 75% did not differ in type of incontinence and 12,5% became completely dry four 

months after participating in the VS program without other treatments. Table 2 shows the shift 

in type of incontinence before and after VS.  

 

 

 

 

 

 

 

 

 



 

18 
 

Table 2: Type of incontinence pre- and post-voiding school 

 
Legend: In this table represents the data on type of incontinence of eight children of whom pre- and post-

VS data was available. For each child the type of incontinence before and after the VS program can be 

deduced. DI = daytime incontinence; EN = enuresis. 
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4. DISCUSSION 

 

LUTS are common in children (5-8). Early treatment of these symptoms is important and 

should be done in early childhood more specifically from five years onward (37). This way, 

future complications can be prevented.  

 

4.1 Clinical characteristics of children referred for voiding school   

Results of the current study showed that 33,3% of the children with EN also suffer from DI. An 

article of Shah et al., described clinical features of EN in children (38). This article showed that 

17,6% of the children with EN suffered from DI as well. The difference in these numbers could 

be explained by the difference in group size, 425 children in Shah et al., versus twelve children 

in the current study. Another explanation could be that Pakistani children were compared to 

Belgian children.  

 

Moreover, 18,2% of the children that participated in the current study suffered from nocturnal 

polyuria before attending VS. Nervéus et al., found that from a group of 220 enuretic children 

23% had nocturnal polyuria. This number is close to the findings in this study (39). Guidelines 

of the International Children’s Continence Society (ICCS) state that nocturnal polyuria occurs 

when the NUP is more than 130% of the EBC. The NUP is calculated by determining the weight 

of the wet diaper and subtracting the weight of the dry diaper. Afterwards the morning voided 

volume is added. If the NUP is lower than the EBC the cause of EN is presumably an overactive 

bladder (39, 40). In this case, a non-monosymptomatic form of EN will be suspected since 

there is a combination of EN with other LUTS. When nocturnal polyuria is present it is often 

linked with a monosymptomatic form of EN in which no other LUTS are experienced. Although 

it is uncommon, one should know that nocturnal polyuria can also occur in people with non-

monosymptomatic enuresis (38). It is important to uncover the cause of the bedwetting 

because this will impact the treatment options (41). In both monosymptomatic as well as non-

monosymptomatic EN urotherapy will be the first choice of treatment. After urotherapy, the 

children will be re-evaluated. If symptoms persist pharmacological treatment with 

desmopressin for nocturnal polyuria or medication for an overactive bladder such as 

anticholinergics may be necessary to resolve incontinence (37, 42).  

 

Another symptom that was examined is urgency. This can be described as a sudden need to 

void and it is usually seen in children with an overactive bladder (32, 43). In the current study, 

this symptom was reported present by 66,7% of the children. In an article by Lebl et al 56% of 

incontinent children stated that they had experienced symptoms of urgency (44). These 
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numbers are both quite similar. However, it is important to note that the population in this article 

consisted mainly of children with DI while the current study has no children with exclusively DI 

but only children with EN and combined day-and nighttime wetting.  

 

Concerning voiding frequency the current study found that 30% of the children had an 

increased average voiding frequency, 0% had a decreased voiding frequency and 70% had a 

normal average voiding frequency. Shah et al., reported that 25,4% of 429 children with EN 

had an increased voiding frequency. This number correlates with the results in this study (38). 

ICCS guidelines mention that healthy children have a voiding frequency ranging from four to 

seven times a day. However, children with daytime urinary incontinence often have an 

increased voiding frequency (≥ 8 times/day) or decreased voiding frequency (≤ 3 times/day) 

because of bladder dysfunctions (32, 45). An increased voiding frequency is suggestive of an 

overactive bladder especially when symptoms of urgency and wetting episodes appear as well 

(32). However, an increased voiding frequency can also originate from incomplete bladder 

emptying during urination which will lead to the rapid refilling of the bladder (46). 

 

Bladder and bowel dysfunction, a combination of LUTS with bowel complaints such as 

constipation, also occurs quite frequently in the pediatric population (47). In the current study 

44,4% of the children show bowel symptoms beside the LUTS. In literature concerning this 

subject a prevalence of 18.4% was found (47, 48). Multiple studies show that the bowel and 

bladder interact with each other. When a child is constipated the rectum will be filled with stool 

and this will press on the bladder leading to a decreased bladder capacity, symptoms of 

urgency and an increase of voiding frequency. The high amount of faeces in the rectum can 

also provoke spasms of the pelvic floor muscles which will cause incomplete voiding and post 

residual volumes (11, 49). To summarize, children with bowel problems have an increased risk 

for LUTS (14, 50). Literature also shows that normalizing bowel function can decrease the 

LUTS (51). For this reason it is important that doctors always ask about bowel complaints. 

Furthermore early diagnosis and treatment of these children is also important for their 

psychosocial wellbeing and to prevent secondary comorbidities (11).  

 

Additionally, in the current study the researchers found that 50% of the children had a fluid 

intake that was lower than the norm. An article of Van den Broeck et al., found that 74% of 

children had an inadequate intake of fluid before VS as well. This article had a sample size of 

38 participants compared to 12 participants in the current study. Of these 12 participating 

children data on fluid intake was only available for 10 children. Thus the difference in the 

percentages that were found can be explained by the size of the study population (52). It seems 

that quite often children don’t drink enough at breakfast and at school. When they come home 
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after school they are thirsty and try to compensate by drinking a lot in the evening. However, 

this can result in nocturnal polyuria (53). 

 

Regarding MVV, 27,3% of the children in this study had a decreased MVV of lower than 65% 

of the EBC for their age before VS. In general, they reached 79,8% (SD = 26,27) of their 

expected MVV. Tkaczyk et al., examined the effect of a 3 month bladder advice program in 

children with monosymptomatic EN. The results indicated that 24% of the children had a 

decreased MVV before the program. In the same article the children reached 82 % (SD = 31) 

of their expected MVV before the program (54). These numbers correspond quite well with the 

findings in the current study. However it should be noted that the study population in the two 

studies differed slightly. In the current study included both children with EN as well as children 

with combined day- and nighttime incontinence whereas the study by Tkaczyk et al., only 

included children with EN. 

 

One child, included in this study, did not only have LUTS but also ADHD and DCD. It is known 

that LUTS are often associated with ADHD (12, 14). Children with DCD are known to 

experience more symptoms of incontinence too (55). ADHD, DCD and incontinence can all be 

connected to problems in the central nervous system (56). A deficit in the maturation of the 

central nervous system, more specifically in the brainstem, is associated with EN. Evidence 

indicates that even higher cortical structures, such as the motor cortex circuitry, can show signs 

of maturation deficits in children with EN as well (57). These children will perform poorly on 

fine- and gross motor tasks and have poor quality of movement (58, 59). Furthermore, ADHD 

has also been related to a delay in the cortical maturation. The delay was most prominent in 

de prefrontal cortex. Cognitive functions situated in this area are for example the ability to 

subdue inappropriate responses and thoughts, higher-order motor control and executive 

control of attention (56, 60). Several studies have reported that it is challenging to treat children 

with ADHD. They seem to be less adherent to and show lower success rates compared to 

healthy children (56, 61). For this reason it is important for doctors to gather information on 

comorbid developmental disorders and behavioural problems.  

 

A urinary tract infection was detected in one child in this study. An acute lower urinary tract 

infection or cystitis is often associated with LUTS such as dysuria, urgency and frequency (62). 

In this case adequate treatment of the urinary tract infection will resolve the symptoms (63). 

However, multiple studies have shown that urinary tract infections and LUTS caused by 

bladder dysfunctions often coexist (62, 64, 65). Due to voiding dysfunctions incomplete bladder 

emptying can occur. This will lead to post-void residual urine volumes with a high risk for 

development of lower urinary tract infections. Insufficient bladder emptying can also result in 
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an increased bladder pressure. If this persists secondary vesicoureteral reflux will arise (62, 

66). Recurrent upper urinary tract infections due to vesicoureteral reflux can cause irreversible 

kidney damage (62, 67) Thus it is important for clinicians to record the presence of upper 

urinary tract infections and treat them accordingly to prevent a negative impact on the kidneys 

(68).  

 

4.2 Effectiveness of voiding school on symptom reduction  

One of the objectives of this study was to examine the effectiveness of VS on symptom 

reduction in children with LUTS. Available literature shows that positive results for various 

voiding variables are achieved through VS. However it is important to note that in the current 

study the VS program only consisted of education on normal bladder function, bladder 

dysfunctions, right voiding posture, lifestyle advice on drinking and voiding habits and 

information on the consequences of bad voiding habits. These elements are all part of standard 

urotherapy. Nevertheless, most articles concerning VS also use additional interventions on top 

of  the educational part. Examples are pelvic floor muscle training (PFMT), biofeedback, 

neuromodulation, intermittent catheterization and psychological counselling (32).  

 

In the current study no significant difference was found in the amount of wetting accidents in 

children before and after VS. However in literature a significant difference is found. For 

instance, Hoebeke et al., showed that the amount of days with wetting accidents in children 

with DI decreased from 4 ± 2,93 to 1 ± 2,08 days a week. There was also a decrease in wetting 

episodes for EN. It went from 6 ± 2,61 to 2 ± 2,73  wetting episodes a week (28). The fact that 

the current study showed no significant difference could be because data on this subject before 

and after VS was only present for two children. Another reason could be that personal factors 

of the child’s life, for example stress, can influence the LUTS (7, 69). Additionally, in Hoebeke 

et al., the voiding school program was applied for a longer period of time compared to the 

current study. 

 

Regarding voiding frequency no significant difference was found before and after VS. For one 

child the voiding frequency increased from nine to twelve times a day. In OAB, the bladder 

capacity of the children is decreased. Which will lead to quick refilling of the bladder and thus 

symptoms of urgency and frequency (70). When children with OAB increase their fluid intake, 

the symptoms of urgency and frequency may increase as a result (71, 72).  For the other child 

the frequency went from ten to eight times a day. So, for this child the voiding frequency 

deceased with two voidings a day. An article by Glad Mattsson et al., found that children with 

a high voiding frequency were able to decrease their voiding frequency with a mean of one 

voiding a day after voiding school (23). As mentioned before in the current study a decrease 
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in voiding frequency was seen for one child. However, due to the low amount of data comparing 

the results is difficult and not very reliable.  

 

The current study showed that a lower percentage of children had a decreased bladder 

capacity lower than 65% of the EBC after the VS program. After statistical analysis, a 

significant difference in MVV before and after VS was noted. Other articles also found 

significant improvements in bladder capacity after a VS program (73). Additionally, An article 

by Amira et al found a significant normalization of bladder capacity after bladder training in 

children with EN as well (74). These positive results can be explained because children were 

given lifestyle advice on eating and drinking habits. They were asked to avoid coffee, tea and 

other liquids that will provoke bladder contractility (53). Apart from this, children were also 

instructed on bladder training. This entailed retention control training of the bladder to increase 

the bladder capacity (75, 76).  

 

In regards to fluid intake there were no significant results before VS compared to after VS. 

Though, it should be mentioned that after the VS program all five children of which data was 

available were drinking sufficiently during the day. Van den Broeck at al., found a significant 

improvement in fluid intake at six month follow up after VS (52). 

 

When looking at the type of incontinence, the results show that 12,5% became completely dry 

after VS in the current study. The children that had participated were enrolled in the VS 

program immediately after their first consultation. Another study by Saarikoski et al, also 

assessed the effect of VS. However, in this study therapy resistant children were enrolled in 

the program and 22% of the children had become completely dry afterwards (22). A possible 

explanation for the difference in numbers could be that in the current study the sample size 

was smaller. Another explanation could be that the study protocols differed. In the current study 

the children got a one-hour VS session. This is in opposition to the study by Saarikoski et al, 

where the participating children were educated for two days (22).  

 

 

4.3 Strengths and limitations 

This study has some limitations. First of all, the collected data was retrospective data. So the 

study design does not have a high level of evidence (77). In addition, only 12 participants were 

included, which is a very small sample size. As a result, reliable conclusions on the study 

population cannot be formed. Moreover, there was missing data for multiple participants. Thus 

not all voiding variables could be examined for all participants. Furthermore, the current study 

only examined the effectiveness of VS on symptom reduction. Despite QoL being an important 
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outcome measure in the evaluation of the effectiveness of interventions as well. Nonetheless, 

in this study data on QoL was not collected.  

 

Nevertheless, this study has several strengths as well. First of all, a blinded assessment was 

applied. So, none of the researchers had any information about the participants. Secondly, all 

the data was gained through the medical records of the children. Thus they were always 

thoroughly assessed by a urologist before being referred to the physical therapist for 

urotherapy. This way the doctor could exclude neurological disorders and anatomical defects 

as a cause for the LUTS in the children. Furthermore, ICCS guidelines and terminology was 

used throughout this whole study. Finally, SPSS was used for statistical analysis. This software 

allows for more extensive and detailed investigation of data compared to the Microsoft Excel 

program.  

 

4.4 Recommendations for future research and clinical practice 

Further research should investigate children who were primarily referred to a VS program 

without other previous treatments. This way, the effectivity of VS programs containing standard 

urotherapy can be assessed in a reliable manner. In addition, research groups should carry 

out more randomized controlled trials (RCT) on VS. At the moment, this study design is largely 

lacking in current literature on the subject. Yet, RCT’s are very valuable because of their high 

level of evidence. They should also investigate the improvements of voiding variables before 

and after VS. To evaluate these variables the use of voiding diaries is preferred over invasive 

investigative tools such as urodynamics. Furthermore, new studies should be long enough to 

allow children to interact with the new information they have received and allow the body to 

undergo the changes. A long follow-up period should also be included since achieving 

complete dryness may take a while. Last but not least, these children are known to have a 

decreased QoL (78). Yet, literature on the impact of VS on QoL is scarce. Thus we urge 

researchers to implement the evaluation of QoL in their future work. 

  

Based on literature and the current study certain recommendations can be made towards 

clinicians and other health care professionals that treat children suffering from bladder 

dysfunctions and accompanying LUTS. Due to the low sample size and missing data of the 

current study it is hard to draw conclusions concerning the best treatment options for LUTS 

and underlying bladder dysfunctions. Nevertheless, based on other literature on this subject, 

the following recommendations are supported. For all types of incontinence, conservative 

management in the form of urotherapy should be the first step in treating the symptoms of 

incontinence. It seems that a large number of children can be helped through standard 

urotherapy.  For instance, a meta-analysis on the effects of standard urotherapy found that 
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56% of children was successfully treated and became dry within the year (37). The current 

study showed significant improvements after a VS program consisting of standard urotherapy 

as well, though only for MVV. If children do not respond to standard urotherapy specific 

interventions such as biofeedback and PFMT may be added. These interventions have shown 

to be effective in reducing LUTS as well (70, 79). For EN, the alarm is a very useful device and 

has shown to improve nighttime wetting (80, 81). For therapy resistant children who did not 

respond to urotherapy and VS programs, pharmacological treatment can be recommended. 

Yet, it is important to note that medications aimed at normalizing bladder function will often 

have side-effects while urotherapy does not (66). 
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5. CONCLUSION 

 

Both the current study as well as other literature regarding VS have observed significant effects 

on symptom reduction in children. Thus VS, consisting of standard urotherapy, can be 

beneficial for children when applied right after the first consultation. Therefore, this is 

recommended. These VS programs should primarily consist of standard urotherapy. But if this 

is insufficient specific additional interventions can be applied. For therapy resistant children 

who have already undergone VS programs without success, other treatments such as 

medications or surgery may be administered. 
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ABSTRACT IN LAYMAN’S TERMS 

 

Achtergrond: Lagere urineweg symptomen (LUTS) komen vaak voor bij kinderen. Voorbeelden 

hiervan zijn ongewild urineverlies, urgentie en moeilijk starten bij het plassen. Buiten symptomen 

kunnen zij ook last hebben van een laag zelfbeeld, angstgevoelens en schaamte. Als de LUTS 

lang aanhouden kunnen er negatieve gevolgen zijn zoals urine die terug naar de nier stroomt en 

deze zal aantasten. Het is dus belangrijk dat deze kinderen op jonge leeftijd gediagnosticeerd en 

behandeld worden. 

Doelstellingen: Het doel van deze studie is in de eerste plaats om de klachten van kinderen 

doorverwezen voor de plasklas te onderzoeken. Vervolgens wordt gekeken of het volgen van de 

plasklas ervoor kan zorgen dat zij minder symptomen hebben. 

Methode: Aan deze studie hebben twaalf kinderen deelgenomen met een leeftijd van zes tot tien 

jaar oud. Zij werden doorverwezen naar de plasklas. Tijdens de plasklas kregen kinderen informatie 

over de blaasfunctie en advies rond plas- en drankgewoonten. Er werd hen ook gevraagd om zowel 

ervoor als erna een plaskalender in te vullen. Deze geeft informatie over bijvoorbeeld de 

plasfrequentie, het plasvolume, het aantal accidentjes en de stoelgang. Alle data in de studie 

werden verkregen na afloop van de plasklas vanuit het medische dossier van de patiënten mits 

hun toestemming. 

Resultaten: Eén kindje is volledig droog geworden na het volgen van de plasklas. De anderen 

behielden een vorm van incontinentie. Bij het vergelijken van het maximaal geplaste volume zagen 

we een significante verhoging. Voor de plasklas hadden drie kinderen een te kleine blaas, na de 

plasklas nog maar twee.  

Conclusie: Wanneer de plasklas gevolgd wordt, direct na de eerste consultatie bij de dokter, kan 

dit gunstige effecten hebben voor kinderen die lijden aan LUTS. Als de symptomen niet 

verminderen kunnen er aanvullende interventies toegepast worden. 
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