
Objective: The aim of this study was to determine the effectiveness of the voiding dysfunction symptom score (VDSS) in evaluation of children 
with nocturnal enuresis.
Materials and Methods: Four hundred children with nocturnal enuresis were included in the study. They were evaluated with VDSS, physical 
examination, urinalysis and 2-day voiding diary. All children with nocturnal enuresis symptoms were treated with desmopressin and/or urotherapy. 
However, children with overactive bladder symptoms were also treated with anticholinergics. Treatment success and change in VDSS were compared 
and assessed between different treatment methods. 
Results: Two hundred forty-five children (61.25%) were male and 155 (38.75%) were female. The mean age was 7.6±3.0 years (range: 5-18). The 
mean VDSS was 9.2±6.3. 35% of children with nocturnal enuresis had concomitant daytime symptoms. 126 children (31.5%) had a VDSS of nine 
or above and majority of these children were treated with anticholinergic therapy. VDSS questionnaire could not help determine treatment success 
in children with non-monosymptomatic nocturnal enuresis. However, children treated with urotherapy and desmopressine showed significant 
difference in VDSSs according to their treatment response.
Conclusion: VDSS has shown to decrease after treatment in children with mono-symptomatic nocturnal enuresis. The treatment strategies should 
be checked and modified if VDSS does not decrease after proper therapy as this would increase the success of treatment.
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Amaç: Enürezis nokturnası olan çocukların değerlendirilmesinde işeme bozuklukları semptom skorunun (İBSS) etkinliğinin araştırılmasıdır.
Gereç ve Yöntem: Enürezis nokturna nedeniyle başvuran 400 çocuk çalışmaya dahil edildi. Çocukların hepsi fizik inceleme, İBSS, idrar analizi ve 
işeme günlüğü ile değerlendirildi. İnceleme sonrası enürezis nokturnası olan çocuklar üroterapi ve/veya desmopressin ile tedavi edilirken eşlik eden 
aşırı aktif mesanesi olanlar ise antikolinerjikler ile tedavi edildi. Uygulanan tedavilerin başarısı ve İBSS değerleri arasındaki ilişki karşılaştırıldı.
Bulgular: Çalışmaya katılan çocukların iki yüz kırk beşi erkek (%61,25), yüz elli beşi kız (%8,75) ve ortalama yaşları 7,6±3,0 (aralık: 5-18) olarak 
saptandı. Ortalama İBSS skoru 9,2±6,3 olarak saptandı. Çocukların %35’inde enürezis nokturnaya eşlik eden gündüz semptomları vardı. İBSS değeri 
dokuz ve üzeri olan yüz yirmi altı çocuk (%31,5) antikolinerjik ilaçlar ile tedavi edildi. İBSS monosemptomatik olmayan enürezis nokturnası olan 
çocuklarda tedavi başarısının ayırt edilmesinde anlamlı bir fark göstermedi. Ancak üroterapi ve desmopressin ile tedavi edilen çocuklarda tedavi 
yanıtına göre İBSS değerlerinde anlamlı fark saptandı. 
Sonuç: Çalışmamızda monosemptomatik enürezis nokturnası olan çocukların tedavi sonrası İBSS değerinin düştüğü gösterildi. Uygun tedavi sonrası 
İBSS değerinde düzelme olmayan çocukların tedavisinin gözden geçirilmesi tedavi başarısını artırabilir.
Anahtar Kelimeler: Semptom skoru, işeme bozukluğu, üroterapi, enürezis nokturna, desmopressin 
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What’s known on the subject? and What does the study add?
Urotherapy, alarm therapy and medications are options to treat monosymptomatic enuresis nocturna. However, there is no specific 
tool to identify which children might benefit from each individual treatment. Voiding dysfunction symptom score (VDSS) can identify 
monosymptomatic and non-monosymptomatic enuresis nocturna, where specific individual treatments like anticholinergics can be offered. 
Interestingly, current study also elucidate another role for VDSS in differentiating treatment success in monosymptomatic enuresis nocturna.
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Introduction

Lower urinary tract symptoms constitute one of the major 
health issues encountered in childhood, and account for 20% 
of cases presenting to pediatric urology outpatient clinics (1). 
The rate of children who have completed toilet training by 
ages 2, 2.5 and 3 years are 25%, 85% and 98%, respectively (2). 
Voiding dysfunction occurs when a neurologically normal child 
exhibits abnormal bladder emptying due to mislearned toileting 
habits during toilet training. This occurs due to overactivity or 
inadequate relaxation of the pelvic floor muscles, which are 
striated muscles and are under voluntary control. 

Enuresis nocturna is defined as nocturnal incontinence in 
neurologically normal children at appropriate age to remain 
dry (3). Fifteen percent of children with nocturnal enuresis 
have daytime symptoms (4); combined (day and night) wetting 
has been reported in 3.3% of 7-year-olds (5) and in 4% of 
children aged 5-12 years (6). Enuresis nocturna is the second 
most frequently encountered chronic problem in childhood 
(7). This condition reportedly occurs in 15%, 10% and 5% of 
pediatric patients aged 5, 7 and 10 years, respectively, and 
spontaneous remission generally takes place around 15 years 
of age (8). 

Apart from the psychological effects on children and their 
parents, inability to gain voiding control by required ages (i.e. 
day care or school age) and/or the persistence of pathological 
voiding habits causes frequent recurrent urinary tract infections 
(UTIs) (3). The voiding dysfunction symptom score (VDSS) is a 
validated, non-invasive method for assessing children who 
present with nocturnal enuresis (9). The aim of this study was 
to evaluate this diagnostic tool in two ways: (1) as a method 
of detecting lower urinary tract dysfunction (LUTD) in patients 
with nocturnal enuresis; and (2) as a means of guiding therapy 
and improving treatment outcomes.

Materials and Methods

A total of 400 children aged between 5 and 18 years, who 
presented with the complaint of nocturnal bed-wetting 
between November 2012 and January 2015, were included 
in the study. Data from the patient medical records were 
evaluated retrospectively. A standard evaluation included 
detailed urological history regarding the status of voiding 
habits, daytime and nocturnal symptoms, urinary incontinence, 
holding maneuvers, constipation and medications taken, a 
2-day voiding diary, urinalysis results, and validated VDSS 
questionnaire (see details below) (9). Patients with recurrent 
UTI, vesicoureteral reflux, neurogenic bladder and dysfunctional 
voiding that require biofeedback and/or α-blocker therapy were 
excluded from the study. 

Patients with monosymptomatic nocturnal bed-wetting 
received urotherapy as a first-line treatment. Urotherapy 
involves motivation of the children and families with 
educational materials, self assessment with voiding diary, 
restriction of fluid intake, the last void before sleep, and waking 
for night time void. Children refractive to urotherapy either 
received desmopressin and/or enuretic alarm therapy. Children 
with concomitant daytime symptoms due to overactive bladder 
(OAB) also received oxybutynin as a first-line treatment.

Diagnosis and Treatment of Overactive Bladder: Patients 
who met the following three criteria were classified as suffering 
from OAB and were selected as the study group: (1) sudden, 
imperative urinary urgency with or without urge incontinence; 
(2) need for holding maneuvers; (3) a minimum of seven small-
volume urinations per day. Findings supporting the diagnosis 
of OAB were normal or low bladder capacity and a post-void 
residual urine volume of <20 mL (10). Each patient completed 
a 2-day bladder diary with entries as per the International 
Children’s Continence Society recommendations (10). Patients 
with OAB were treated with oxybutynin (0.1-0.3 mg/kg) for 
minimum 6 months. 

Definition of Treatment Success: Treatment success is 
defined as absolute dryness throughout the night time within a 
consecutive 3-month period.

Voiding Dysfunction Symptom Score: The VDSS 
questionnaire, which was validated by Akbal et al. (9) in 
2005, generates scores between 0 and 35. The instrument 
consists of 13 questions that focus on daytime and nighttime 
symptoms, voiding and bowel habits, and quality of life 

Figure 1. Voiding dysfunction symptom score (9)
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(Figure 1). Specifically, questions 1 and 2 inquire about 
daytime incontinence and questions 3 and 4 about nocturnal 
enuresis. Four questions (5, 10, 11, and 12) gather data on 
filling-phase symptoms and five questions (6-9 and 13) gather 
data on voiding symptoms. Question 14 is about quality of life 
(9). According to the research by Akbal et al. (9), scores above 
8.5 have 90% sensitivity and specificity for detecting voiding 
dysfunction, and results are unaffected by gender differences. 
This instrument has been widely used for clinical assessment 
of LUTD and has also been applied in research studies (11,12). 
Similar tools have also been reported to be used to assess 
children with lower urinary tract symptoms (13). The VDSS 
was administered to each child and to his/her parents at initial 
clinical evaluation in pre-treatment period and repeated 
thereafter in post-treatment period. Pre- and post-treatment 
VDSS were compared for determining treatment success and 
failure.

Statistical Analysis

Data were analyzed using the Statistical Package for the Social 
Sciences (SPSS) Software v. 20.0 (SPSS Inc, Chicago, IL). The 
variables were examined for the normality of their distribution 
using the Kolmogorov-Smirnov and Shapiro-Wilk tests. The 
student’s t-test and chi-squared (Fisher’s exact test) test were 
used to assess statistical significance for continuous and 
categorical variables, respectively. Mean and standard deviation 
were used to describe continuous variables, frequency, and 
percentages to depict categorical data. Paired sample t-test was 
used to assess differences between pre- and post-treatment 
VDSS of children. Independent sample t-test and paired sample 
t-test were used to assess the difference in VDSSs between and 
within the treatment success and failure groups in pre- and 
post-treatment periods, respectively. An alpha level of 0.05 was 
defined as statistically significant for all the tests.

Results

Of the 400 children, 245 (61.3%) were boys and 155 (38.8%) 
were girls. The mean age was 7.6±3.0 years (range: 5-18). The 
mean VDSS was 9.2±6.3 (range: 2-26). 260 patients (65%) had 
monosymptomatic enuresis, while 140 (35%) had daytime 
symptoms. The mean follow-up period was 9 months (range: 
3-12 months). 

One hundred and twenty-six children (31.5%) were found to 
have a VDSS of nine and above, which suggested a problem of 
voiding dysfunction. Of these 126 children, 69 (54.8%) showed 
symptomatic improvement after appropriate treatment with 
oxybutynin alone (n=33), desmopressine alone (n=18), urotherapy 
alone (n=12) and a combination of these three (n=6) (Table 1).

Two hundred and seventy four children (68.5%) were found to 
have a VDSS of eight and below. None of these children were 
treated with oxybutynin. Of these 270 children, 173 (63.1%) 
showed symptomatic improvement after appropriate treatment 
with desmopressine alone (n=76), urotherapy alone (n=82) and 
a combination of these two (n=15) (Table 2).

Detailed Analysis of VDSS Results: Of all questions, these 
three were most frequently answered as “Yes”; “My child goes to 
toilet to pee less than 7 times/day” (n=100), “My child wets his/
her clothes before reaching the toilet” (n=118), “My child has to 
run to the toilet when she/he feels the need to pee” (n=174). 
The mean score of patients responsive to treatment (n=69) and 
refractive to treatment (n=57) were found to be 15.8±6.44 
and 17.83±6.7, respectively (p=0.8). Among all patients treated 
with desmopressine, the mean score of children responsive to 
treatment and refractive to treatment were found to be 3.4±3.2 
and 8.2±2.5, respectively (p=0.001). VDSS questionnaire could 
not help us in determining treatment success in children with 
non-monosymptomatic nocturnal enuresis. However, children 
treated with urotherapy and desmopressine showed significant 
difference in VDSS according to their treatment response.

Table 1. Children with voiding dysfunction symptom score 9 and above 
Treatment success Oxybutynin

n, (%) 
Desmopressine
n, (%)

Urotherapy
n, (%)

Combination
n, (%)

Total
n, (%)

Yes 33 (26.2) 18 (14.3) 12 (9.5) 6 (4.8) 69 (54.8)

No 14 (11.1) 11 (8.7) 30 (23.8) 2 (1.6) 57 (45.2)

Total 47 (37.3) 29 (23.0) 42 (33.3) 8 (6.3) 126 (100.0)

Table 2. Children with voiding dysfunction symptom score eight under 
Treatment success Desmopressine

n, (%)
Urotherapy
n, (%)

Combination
n, (%)

Total
n, (%)

Yes 76 (27.7) 82 (29.9) 15 (5.5) 173 (63.1)

No 17 (6.2) 71 (25.9) 13 (4.7) 101 (36.9)

Total 93 (33.9) 153 (55.8) 28 (10.2) 274 (100.0)
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Results for treatment success relative to VDSS are summarized 
in Tables 3, 4. 

Discussion

Enuresis nocturna is predominant pathology in male patients 
(14,15). Present study involved a male predominant cohort (61% 
male vs. 39% female). 36% of patients had urgency, 28% had 
urge incontinence and 23% had frequency symptoms. Similarly, 
in the literature, there are studies showing that 17.8% of 
children with nocturnal euresis have urgency, incontinence and 
frequency (16). There are many studies on the behavioral therapy 
for nocturnal enuresis with different results. Sixty percent of 
children with nocturnal enuresis had complete remission with 
behavioral therapy in a follow-up of 3 years, also it has been 
suggested that behavioral therapy might be as successful as 
desmopressin and alarm therapy but patient compliance is 
mandatory (17). In another study of 23 patients where 83% of 
children had severe enuresis symptoms, 70% had reduction in 
symptoms and 22% had complete resolution with behavioral 
therapy (18). In their study including 74 patients, Mark and 
Frank (19) reported that 16 patients had complete resolution, 
43 had improvement in symptoms and 15 had no change in 
symptoms with a 4-week behavioral therapy. In our study, 42 
patients with a VDSS above 9 were treated with behavioral 
therapy only and 12 (28%) had improvement in symptoms. In 
153 patients with a VDSS below 9 and treated with behavioral 
therapy, 82 (53%) had improvement in symptoms. Response to 
each treatment was defined as >50% reduction in symptoms 
based on VDSS results.

This difference between these 2 groups was due to the 
polysymptomatic nature of these children and was due to 
additional voiding symptoms. Desmopressin, chemically 
modified form of vasopressin, is one of the pharmacological 
treatment options for enuresis nocturna. Desmopressin is a 
more potent antidiuretic than vasopressin with no vasopressor 
effect. Its efficacy in enuresis nocturna is due to decrease in 
nocturnal urine output (20). In published studies, the success 
rate of desmopressin changes between 60% and 70% (21). The 
major problem with desmopressin use is the high recurrence 
rates after cessation of treatment (22). In a published study with 
114 monosymptomatic children with nocturnal enuresis with a 
mean age 9.8 years, 21 (18%) patients had complete resolution 
and 29 (25%) had partial resolution of nocturnal symptoms 
(23). Lottmann et al. (24) reported that with a 1-week treatment 
with desmopressin, 77.8% of 744 children aged 5 years and 
older had positive results and 50% relapsed after cessation 
of treatment. In the current study, among 93 patients with a 
VDSS below 9, 76 (82%) had positive response to treatment. In 
patients with a VDSS above 9, 18 (62%) of 29 patients treated 
with desmopressin, 33 (70%) of 47 treated with oxybutynin 
had improvement in symptoms. These results can show us that 
treatment success with desmopressin is low in patients with 
voiding dysfunction diagnosed by VDSS questionnaire and that 
oxybutynin should be considered in such cases.

Study Limitations

Our study has some limitations. This is a retrospective study and 
there is not any data on long-term results.

Table 3. Treatment modalities according to voiding dysfunction symptom score 9

Treatment modality Voiding dysfunction
Treatment success p

Yes n, (%) No n, (%) Significance

Desmopressine
≥9 18 (19.1) 11 (39.2)

0.0417
<9 76 (80.9) 17 (60.7)

Urotherapy
≥9 12 (12.7) 30 (29.7)

0.005
<9 82 (87.2) 71 (70.2)

Fisher’s exact test

Table 4. Treatment success according to voiding dysfunction symptom score

Treatment n
VDSS score
(before treatment)

Standard 
deviation

VDSS score
(after treatment)

Standard 
deviation p

Desmopressine 122 9.23 3.09 2.96 3.72 0.001

Oxybutynin 47 14.27 5.78 5.54 3.23 0.003

Combination 36 14.41 4.18 3.58 3.08 0.223

Urotherapy 195 5.46 5.31 3.88 3.18 0.005

Total 400 8.87 3.87 3.41 3.89 0.001

Student t-test, VDSS: Voiding dysfunction symptom score
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Conclusion

Concomitant voiding problems can be detected in 
children presenting with nocturnal enuresis by using VDSS 
questionnaire. Treatment strategies should be decided 
accordingly. The VDSS questionnaire is a useful non-invasive 
method in detecting voiding dysfunction and following the 
response to treatment. This study addresses the importance of 
diagnosis of the concomitant lower urinary tract symptoms 
in patients with nocturnal enuresis. However, further studies 
more thoroughly investigating the clinical use of VDSS are 
warranted.
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