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A B S T R A C T   

Background: Nocturnal enuresis or ‘bedwetting’, is a form of night-time urinary incontinence occurring in 
younger children. A diagnosis can be socially disruptive and psychologically stressful for a child. The most 
common strategies used by parents are waking the child during the night to use the bathroom and limiting the 
child’s water intake before going to bed. 
Hypothesis/Purpose: To determine if a herbal capsule formulation taken once daily can reduce incidence and 
frequency of nocturnal enuresis in children. 
Study Design: This randomised double-blind placebo-controlled trial evaluated the efficacy of an herbal medicine 
product to reduce the symptoms of nocturnal enuresis. Participants, aged between 6 and 14 years of age, were 
recruited from the community in Australia. They were randomised via computerised random-number generation 
at study enrolment to receive one or two oral capsules in the morning of either Urox® (Bedtime Buddy®) or 
placebo. The Paediatric Quality of life (Pin-Q) was used as a quality-of-life measure and waking wet, fluid intake 
and urinary urgency per week were monitored. 
Results: Forty-one children completed the trial with an attrition rate of 16%. There were more males (64.6%) 
compared to females (35.4%) and the mean age was 8.6 years. Forty-one point seven percentages (41.7%) of 
participants had improvements in bed wetting by two months which was a highly clinically relevant effect 
(Cohen’s D = 0.98). The primary outcome found that there was a statistically significant reduction in NE (p =
0.034; CI 0.086–2.095) and between groups using longitudinal analysis (p = 0.04, Coefficient -1.12, CI 95% -2.20 
- -0.04). In the secondary outcomes, urinary urgency reduced statistically significantly for the intervention (p =
0.002; a reduction of 18.3% difference for Bedtime Buddy compared to an increase of 3.7% for the placebo). 
Conclusion: Urox® (Bedtime Buddy®) may assist children in reducing nocturnal enuresis compared to placebo. In 
addition, it may assist in reducing daily incontinence and urinary urgency.   

Introduction 

Nocturnal enuresis (NE) or ‘bedwetting’ is characterised by the 
involuntary discharge of urine at night in children aged five years or 
older, who do not have congenital or acquired defects of the central 
nervous system or urinary tract and have not experienced a dry period of 
more than six months (Culbert and Banez 2008). There are two classi-
fications of NE: monosymptomatic enuresis which occurs with no other 

lower urinary tract symptoms, and non-monosymptomatic enuresis which 
features additional, mainly daytime, lower urinary tract symptoms 
(Vande Walle et al. 2021). Current prevalence data suggests between 5 
and 20% of children over 5 years old internationally experience NE 
(Haid and Tekgül 2017; Hamed et al., 2017; Sarici et al., 2016; Huang 
et al., 2011), although the prevalence could be higher in the community 
than indicated by current documented figures (Thurber 2017). Factors 
such as age, daytime incontinence, encopresis, social concerns, delayed 
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age of walking, positive parental history of enuresis, and sibling history 
of enuresis may increase the risk, or predict the likelihood, that a child 
will develop NE (Hamed et al., 2017; Sarici et al., 2016; Sureshkumar 
et al., 2009). There are also a range of common co-morbidities identified 
with NE including constipation, developmental attention or learning 
difficulties, history of recurrent urinary tract infection (UTI) in boys, 
diabetes mellitus, and pinworm infestation (National Clinical Guideline 
2010; Hamed et al., 2017; Sureshkumar et al., 2009). 

Children with NE can experience significant social disruption and 
psychological stress due to direct and indirect effects of NE symptoms 
(Jönson Ring et al. 2017; Huang et al., 2011). While there are known 
direct psychological effects of NE’s urinary symptoms (Bower et al., 
2006), a child’s interpretation of the impact of NE on their own life may 
also be influence by their parents’ perception of the child’s quality of life 
(Bower et al., 2006). While NE treatments can include behavioural or 
education therapies such as urotherapy and bladder retraining 
(Brownrigg et al., 2015), it is more common for parents to attempt to 
manage NE by waking the child during the night to use the bathroom 
and limiting the child’s water intake before going to bed (Tai et al., 
2017). Alarm interventions are another technique that has demon-
strated moderate effectiveness in reducing NE in approximately two 
thirds of children with relapse occurring in half children with ceasing 
the treatment (Huang et al., 2011). Though much research has focussed 
on using pharmacotherapy such as desmopressin, tricyclics, or anti-
cholinergics (National Clinical Guideline 2010) to treat NE, only a mi-
nority of children actually receive such medication (9.1%) (Tai et al., 
2017). Parents have also demonstrated low compliance (17.2%) in 
persisting with medication for their children with NE (Tai et al., 2017). 
Despite the diverse types of potential treatments available, there is no 
strong evidence for any one therapy or intervention to effectively 
manage NE. 

Given that prescription medications are cautiously used in children 
and potentially have undesirable side effect profiles, controlled clinical 
trials are needed to explore complementary medicine (CM) treatments 
such as herbal medicine for safety and efficacy. A Cochrane review on 
complementary medicine and miscellaneous interventions for NE was 
published in 2011 and highlighted the need for larger and more rigorous 
trials examining CM treatment options (Huang et al., 2011). The review 
concluded that although the outcome measures varied, herbal medicine 
seemed to perform better than imipramine, both during and after 
treatment (Huang et al., 2011). In response, this trial examined the ef-
ficacy and safety of a herbal formulation, Urox® (Bedtime Buddy®) 
against placebo for the treatment of NE in children aged 6–14 years old 
over an eight week period. 

The aim of the study was to determine the efficacy of the combina-
tion of Crateva nurvala, Equisetum arvense and Lindera aggregata (Urox®) 
in the treatment of nocturnal enuresis in children, as assessed by the 
frequency of nocturnal enuresis. The study hypothesis was that the 
combination capsule of the herbal formula Urox® (Bedtime Buddy®) 
will reduce the frequency of nocturnal enuresis in children aged 6 to 14 
years. The study objectives were to: (1) improve the quality of life for 
children that experience bed wetting issues by reducing the number of 
times the child wets the bed a week; and (2) reduce the frequency of bed 
wetting a child experiences a week which has the potential to improve 
their physical, psychological, and social wellbeing. 

Methods 

This study employed a randomised, prospective, double-blind, pla-
cebo-controlled design. A detailed protocol of this study has been pub-
lished elsewhere (Schloss et al., 2019) and is also available online at the 
Australian New Zealand Clinical Trials Register (Registration no: 12, 
618,000,288,224). The protocol was amended to expand the recruit-
ment strategy to reach a wider target. The additional strategy was to 
approach Brisbane primary schools via email to advertise the trial 
through their social media or newsletters to the broader school 

community. This strategy was approved by both UTS and Endeavour 
HREC after each individual school principal gives permission and signs 
an approval form which is forwarded onto the UTS HREC. A summary of 
the study design is presented below. 

Study setting 

The research setting was Endeavour College of Natural Health, 
Fortitude Valley in Brisbane and Endeavour College, Sydney. There was 
a site agreement between UTS and Endeavour College of Natural Health, 
Brisbane Campus. A novation to Southern Cross University occurred in 
2020 due to the primary investigator moving universities. 

Eligibility criteria 

The target population for this study were children aged between 6 
and 14 years old (males and females) who had primary nocturnal 
enuresis ≥ 3 per week (wet nights). Potential participants were excluded 
if they reported a diagnosis of vesicoureteral reflux, spinal dysraphism, 
recent urotherapy, recent or current urinary tract infection (< 1 week), 
active cancer with current treatment, a history of cardiac failure or a 
history of renal disease or urinary retention. 

Interventions 

Active intervention 
The intervention is called Urox® (Seipel Group, Brisbane, Australia) 

with each capsule containing 420 mg of a proprietary blend of Cratevox 
™ (Crataeva nurvala L.; Capparidaceae; Varuna) stem bark extract 
standardised for 1.5% lupeol: non-standardised Equisetum arvense L. 
(Equisetaceae; Horsetail) stem extract; and, non-standardised Lindera 
aggregata Sims. The Therapeutic Goods Administration (TGA) Approval 
number for the product is – AUSTL 194,355. All capsules and products 
were manufactured in a Therapeutic Goods Administration licensed 
facility according to the PIC/S Guide to Good Manufacturing Practice for 
Medicinal Products, PE 009–9–15 January 2009. All ingredients were 
subjected to microbiological and heavy metal testing. 

The dosage was 1 capsule in the morning (< 40 kg) or 2 capsules in 
the morning (> 40 kg) for children for eight weeks. Bedtime Buddy 
which is the same formula as Urox® but has been dosed for children. It 
was listed with the TGA on the 14th June 2017 – AUSTL 290,162. 

Placebo 
An identical vegetarian capsule containing colour-matched cellulose. 

Outcomes 

Primary outcome: Efficacy. Efficacy which was quantified by the 
change from baseline to week 8 in the frequency of nocturnal enuresis. 

Secondary outcome: Frequency of nocturnal enuresis 
Change from baseline to week 4 in the frequency of nocturnal 

enuresis. 
If a child had to be woken at night to go to the bathroom, this was 

counted as a night bed wetting episode.  

a) Quality of Life 

The Paediatric quality-of-life questionnaire (Pin-Q) was conducted 
for quality of life information. It is a well-validated tool containing 20 
items that measures the impact of NE on paediatric quality of life 
(Bower et al., 2006) and permission was granted by the author to use in 
this trial (Bower WF. 2017). The Pin-Q was completed by both the 
parent and the child (36) at baseline, week 4, and week 8 (Bower et al., 
2006). The differences in Quality of Life was calculated 4-weekly based 
on differences from baseline at week 4 and week 8. 
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a) Daytime incontinence symptoms 

The number of daytime incontinence episodes were reported at 
baseline, week 4, and week 8. The data collection reported on episodes 
of day-time urinary incontinence, urgency, constipation, faecal incon-
tinence. If they reported an episode, the parent was asked the average 
number per week it occurred for each symptom. These were recorded 
from baseline to week 4 and week 8.  

a) Safety 

Data was collected for all adverse reactions (type, severity, relation 
to investigational product), experienced by the participant in a diary. An 
interim analysis was conducted after enrolment of 25 participants to 
assess safety and continuation of the trial. 

Trial duration 

Each participate was involved in the trial for 8 weeks taking the 
intervention products for both the Brisbane and Sydney cohorts. A 
follow up for the Brisbane cohort was conducted at 32 weeks after they 
had been taking no interventional products to ascertain if the treatment 
outcome was sustained. The Sydney participants were not followed up at 
32 weeks as it was decided by the investigators that due to covid-19 
lockdowns starting and the impact already on families at that time, 
the extra pressure for them to complete the diaries and report would be 
too much a burden for them. 

Sample size 

Using the primary outcome of this trial to establish a sample size 
calculation a trial on desmopressin and oxybutynin (Ghasemi et al., 
2016) was conducted due to no similar trials. A 80% power for 5% 
significance was used based on three-month results (p = 0.001). of the 
number of children required to recruit was found to be 80. This incor-
porated a 20% attrition rate. 

Due to no existing studies using a similar cohort or intervention, an 
interim sample size calculation was conducted. The sample size was 
conducted after 25 participants had completed the trial in Brisbane. The 
difference in the frequency of nocturnal enuresis at week 8 from baseline 
was calculated. To achieve this, a confidence level of 95% and propor-
tion of 0.25 was used with a confidence interval of 0.05. A total of 31 per 
arm was identified which had a CI 95% 0.2–0.3, standard error of 0.25 
and relative standard error of 10.20. The calculation identified that 62 
participants would be required for statistical significance based on the 
first part of the trial. The new sample calculation was resubmitted to the 
authorising HREC committee. 

Post-trial, to determine if the number of participants was adequate 
for the effect size, a calculation was conducted with a 95% confidence 
level on the 48 participants for a 50% proportion size and 0.05 confi-
dence level. This calculation found a sample size of 42 was adequate for 
effect size with a standard error of 0.025, relative standard error of 5.1 
and a confidence level of CI 0.45–0.55. 

Statistical methods 

All data will be analysed on STATA ©14. Analyses will be conducted 
on an intention to treat basis. Descriptive and inferential statistics will 
be conducted. The difference in change between groups will be analysed 
using paired t-tests and A generalised estimating equation (GEE). Groups 
will be compared at baseline and if difference(s) is/are ascertained, the 
variable(s) will be entered into the regression model to appropriately 
adjust the analyses. Sensitivity analyses will also be conducted to ac-
count for incomplete adherence to protocol. Interim statistical analysis 
for safety will occur after 30 participants have completed. 

This is same timing as the re-evaluation of the sample size 

calculation. All baseline, demographic, safety and efficacy outputs data 
will be summarised by treatment group. In summary tables of contin-
uous variables, the minimum and maximum statistics the arithmetic 
mean and median, the 95% confidence interval, standard deviation, and 
standard error will be presented to the same number of decimal places as 
the original data. Safety outputs will be documented at the interim 
analysis and end of trial in columns with number, severity, treatment 
group and percentage. All hypothesis testing will be carried out at the 
5% (2-sided) significance level unless otherwise specified. P values will 
be rounded to three decimal places. P values less than 0.001 will be 
reported as < 0.001 in tables. 

Recruitment 

Convenience sampling techniques was used to target the wider social 
community of parents with children that were experiencing NE. Par-
ticipants were recruited from the general population through social 
media and other general recruitment channels. Several strategies were 
utilised in the recruitment including magazine advertisements, web 
page, social media (Twitter and Facebook), primary school newsletters, 
distribution of advertising flyers placed in a variety of locations (i.e. 
Wellnation Clinics reception, health food stores and holistic CM clinics 
in Brisbane and Sydney). Interested individuals were directed to contact 
the Researchers directly via phone or email to express interest in the 
trial. 

Methods: Assignment of interventions 

A block randomisation allocation was used based on ten blocks of 
eight with an allocation of 1:1. 

Allocation 

Sequence generation 
A computer-generated number randomisation was utilised: http 

s://www.random.org/. No stratification was implemented due to the 
specified age restriction of ages 6–14. The allocation concealment was 
through the sealed envelope system. The sequence was generated and 
sealed by the PI. All investigators were blinded to the allocation. 

Implementation 
Participants were screened for eligibility over the phone prior to the 

baseline visit. At the baseline visit, informed consent was obtained from 
the child and parent. 

Blinding (masking) 

Masking: All participants, care providers/parents, all investigators, 
and outcomes assessors were blinded. Unbinding of the allocation did 
not occur until the analysis was complete. 

Adherence and withdrawal 

Adherence to the protocol was measured by the number of capsules 
remaining at Week 8, as counted by the researcher. No participants were 
excluded based on incomplete adherence to the protocol. Sensitivity 
analyses to control for variations in adherence was controlled for in the 
analysis. Participants that sort other treatments at any stage during their 
involvement in the trial were classified as treatment failures in the 
analysis. All participants could withdraw at any stage throughout the 
trial without any consequences. 

Role of the funding sources 

The funder of the study had no role in study design, data collection, 
data analysis, data interpretation, or writing of the report. All authors 

J. Schloss et al.                                                                                                                                                                                                                                  

https://www.random.org/
https://www.random.org/


Phytomedicine 93 (2021) 153783

4

had full access to all the data in the study and had final responsibility for 
the decision to submit for publication. 

Results 

Recruitment and attrition 

One hundred and seven (n = 107) children were screened for this 
trial from two sites, Brisbane and Sydney, Australia between August 1, 
2018 to September 30, 2020 (see Fig. 1). Forty-nine (n = 49) children 
were enroled and 48 started the trial. The reason that the trial did not 
reach the sample size calculation of n = 62 was due to a number of 
reasons. Firstly, Brisbane as a site reached saturation of recruitment due 
to number of children presenting with NE but also not wanting to 
participate due to a placebo. Secondly, the trial was moved to Sydney to 
increase recruitment numbers and the COVID-19 pandemic started. The 
trial was changed to online recruitment but the stress and impact of the 
pandemic in addition to participating in a trial saw a dramatic drop in 
the number of individuals wanting to participate. It was decided from 
the feedback of parents that we would conclude the trial. A recalculation 
of effect size was conducted and it was determined that 48 children 
would be adequate to conduct analysis. 

The main reasons for not participating were changing their mind due 
to the trial having a placebo (n = 34) and people not replying to phone 
messages or emails after initial enquiry (n = 12). At week 4, two from 
the active group and five from the placebo group withdrew from the 
study. By week 8, 41 participants completed the trial. Overall attrition 
rate was 14.6% (7/48) with more children withdrawing from the pla-
cebo group (n = 5: 24%) compared to active (n = 2: 8%). All participants 
in the placebo group stated the reason for their withdrawal was because 
they believed the intervention was not working for their child within the 
first 4 weeks. For the intervention group, the reasons given for with-
drawal from the study was resolution of NE before commencing the 
product (n = 1) and the intervention not working (n = 1). Only the 
Brisbane cohort (n = 27;) had week 32 data captured due to the COVID- 
19 global pandemic changing the circumstances permitting the conduct 
of research. 

Participant characteristics 

Of the forty-eight children enroled, 64.6% (n = 31) were male and 
35.4% (n = 17) female. The mean age was 8.6 years (6− 14) and the 
groups had similar distribution by sex and age (see Table 1). The main 
conditions reported from the children’s medical history were autism 
spectrum disorder/attention deficient disorder and hyperactivity (active 
25%; n = 6, placebo 8.3% n = 2), asthma (active 20.8%; n = 5, placebo 
16.7%; n = 4) and allergies (active 20.8%; n = 5, placebo 16.7%; n = 4). 
The children who had autism and ADD were all high functioning and the 
ones that had asthma and allergies had low severity cases (rare or mild 
cases). The children had previously experienced urinary urgency (active 
58.3%; n = 14, placebo 33.3%; n = 8) and day incontinence (active 
29.1%; n = 7, placebo 29.1%; n = 7). They also commonly had a parent 
(active 37.5%; n = 9, placebo 33.3%; n = 8) or sibling (active 16.7%; n 
= 4, placebo 33.3%; n = 8) history of nocturnal enuresis as a child (see 
Table 2). The primary therapies that parents had used to manage NE 
included pads (85.4% in total; n = 41), waking the child (87.5%; n = 42) 

and fluid restriction (87.5%; n = 42) and the most common past medi-
cation was desmopressin (16.8%; n = 8) (see Table 2). 

Primary outcome 

In a paired t-test, Urox® (Bedtime Buddy®) was found to be signif-
icant for reduction in waking wet in the morning by week 4 (p = 0.029) 
and week 8 (p = 0.0.34) compared to baseline values (see Table 3). The 
unit of measure for this test was based on the number of participants 
who woke up none, once, twice or more that week. For example, 1 
participant woke up 0 times for bed time buddy, while 2 woke up 0 times 
for the placebo. The clinical effect by week 4 was small (Cohen’s D =
0.2) however by week 8, Urox® (Bedtime Buddy®) had a large effect 
(Cohen D = 0.98) indicating a strong association with reduction in bed 
wetting and very high clinical relevance. Table 4 presents the outputs of 
the GEE longitudinal analysis comparing Urox® (Bedtime Buddy®) to 
placebo which found that a reduction in the number of times a child 
wakes wet in the morning (p = 0.041) in the Urox® (Bedtime Buddy®) 
group. 

Overall, 41.7% of children improved with Urox® (Bedtime Buddy®) 
indicating a good reduction in nocturnal enuresis. This percentage in-
dicates that 41.7% of the participants on Bedtime Buddy experienced 
between 30 and 100% improvement from their bedwetting. Urox® 
(Bedtime Buddy®) completely stopped daily urinary incontinence or 
wetting throughout the day and significantly reduced urinary urgency 
and soiled underwear (see Fig. 2 and 3). 

Safety 

There were no adverse events attributed to Urox® (Bedtime Buddy®) 
nor side effects. There were two adverse events during the trial. One 
adverse event was due to a participant developing vomiting and 

Fig. 1. Consort diagram for the NE trial. 
The consort diagram presents the flow of the trial and the results. 

Table 1 
Basic demographics (p value from Chi squared test or two sample t-test).  

Demographic and 
Anthropometric 
Characteristic 

Urox® (Bedtime 
Buddy®) 
(n = 24) 

Placebo 
(n = 24) 

Total NE 
(n = 48) 

p 
value  

Mean (SD) Mean 
(SD) 

Mean 
(SD)  

Age 8.14 (2.21) 9.09 
(2.27) 

8.61 
(2.27) 

0.43 

Weight (kg) 31.97 (28.6) 34.47 
(12.9) 

33.11 
(27.9) 

0.29 

BMI 11.71 (4.8) 12.27 
(3.4) 

11.96 
(4.3) 

0.01  

% % %  
Sex     
Male 62.5 66.6 64.6 0.76 
Female 37.5 33.3 35.4  
Ethnicity     
Caucasian 87.5 87.5 87.5 0.73 
Others 12.5 12.5 12.5  
Vaccination schedule up to 

date 
95.8 75.0 85.4 0.04 

Asthma 20.8 16.7 18.7 0.71 
Allergies 20.8 16.7 18.7 0.92 
Chicken pox 0 16.7 16.7 0.03 
Mild ADHD or ASD 25.0 8.3 16.7 0.12 
Anxiety 12.5 8.3 10.4 0.64 
Heart condition 8.3 8.3 8.3 1.00 
Skin disease 8.3 8.3 8.3 1.0 
Learning problems 12.5 4.2 8.3 0.29 
Sleeping problems 8.3 8.3 8.3 1.00 
Kidney problems 4.2 8.3 6.2 0.55 
Congenital Abnormalities 0 4.2 4.2 0.31 
Measles 0 4.2 4.2 0.31 
Controlled Diabetes 

mellitus type 1 
0 4.2 4.2 0.31 

Cancer 0 4.2 4.2 0.31 
Urinary tract infections 4.2 4.2 4.2 1.00  
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diarrhoea. They were referred to the general practitioner (GP) and were 
diagnosed with a gastrointestinal virus. Their symptoms resolved within 
24-h and they continued study participation. A second participant re-
ported onset of faecal and urinary incontinence after starting their 
assigned trial capsules. The participant’s parent was advised to cease 
providing the capsules to the participant after which all symptoms 
resolved. Once the parent reintroduced the capsules the urinary and 
faecal incontinence symptoms of occurred again. The child then stopped 
ingesting the capsules and all symptoms resolved once again. The child 
withdrew from the study. Upon post-analysis unmasking of the groups, it 
was determined that the child had been allocated to the placebo arm, so 
no adverse events were attributable to Urox® (Bedtime Buddy®). 

Quality of life 

Table 5 presents the change in parental perception of participant 
quality of life, as measured by PIN-Q, from baseline to Week 8. The 
parents of the children who took Urox® (Bedtime Buddy®) reported a 
significant improvement to their child’s quality of life (p = 0.001). More 
specifically, they reported reductions in the child’s shyness around their 
bedwetting (p = 0.0003), how much their child worries about bed-
wetting (p = 0.012), and how much the child’s bladder problems makes 
the child feel worse (p = 0.001). The analysis also found the parents 
perceived that Urox® (Bedtime Buddy®) reduced the amount that the 
child’s bladder problems make them feel sad (p = 0.02) or different to 
other people (p = 0.0004). Parents of children in the Urox® (Bedtime 
Buddy®) group also had a reduction in their worries about their child 
because of their bladder problems (p = 0.012). Analysis of the children’s 
PIN-Q responses identified no statistically significant results in the pla-
cebo PINQ, and only one statistically significant difference between 
baseline and Week 8 for Urox® (Bedtime Buddy®) It was found to 
significantly decrease the child being shy about their nocturnal incon-
tinence (mean 0.6 SD 0.94, CI 0.159–1.040; p = 0.01). No other items on 
the children’s PIN-Q response resulted in a statistically significant 
change from baseline (other data not shown). 

Analysis of the parent-reported trial feedback data identified some 

Table 2 
Participant nocturnal enuresis history (p value from chi squared).  

History Urox® (Bedtime 
Buddy®) (n = 24) 

Placebo 
(n = 24) 

Total 
NE 
(n =
48) 

p 
value  

% % %  
Parent history of NE 

child 
37.5 33.3 35.4 0.76 

Urinary urgency 58.3 33.3 45.8 0.08 
Day incontinence 29.1 29.1 29.1 0.39 
Siblings history of NE 16.7 33.3 25 0.18 
Constipation 8.3 25 16.7 0.12 
Soiling underwear 8.3 25 16.7 0.12 
Day faecal 

incontinence 
4.2 8.3 6.2 0.55 

Parent history of NE an 
adult 

4.2 4.2 4.2 1.00 

Medications and therapies  
% % %  

Pharmaceuticals     
Desmopressin 12.5 20.8 16.7 0.44 
Oxybutinin 0 4.2 4.2 0.31 
Mirinin wafers 0 4.2 4.2 0.31 
Imipramine 0 0 0 – 
non-pharmaceutical medications 
homoeopathic 0 4.2 4.2 0.31 
Herbal medicine 0 4.2 4.2 0.31 
Flower essences 4.2 0 4.2 0.31 
Therapies     
Waking at night 91.7 83.3 87.5 0.38 
Fluid restriction 83.3 91.7 87.5 0.38 
Pads 91.7 79.2 85.4 0.22 
Rewards 70.8 33.3 52 0.01 
Alarms 41.7 58.3 50 0.25 
Remembering to stay dry 33.3 25.0 29.1 0.53 
Acupuncture 0.0 4.2 2 0.31 
Bladder retraining 4.2 0.0 2 0.31 
Hypnosis 4.2 4.2 4.1 1.00  

Table 3 
Results of a paired t-tests comparing Week 4 and Week 8 with the Baseline values within each group separately. Mean scores indicate mean change from Baseline to 
Week 4, SE = Standard error, CI = Confidence Interval.  

Difference in frequency of ‘waking wet’ from baseline Urox® (Bedtime Buddy®) (n = 24) Placebo (n = 24)  
Mean SE SD 95% CI p-value Mean SE SD 95% CI p-value 

4 weeks 0.95 0.405 1.856 0.107 1.797 0.029 0.50 0.728 3.091 − 1.037 2.037 0.50 
8 weeks 1.09 0.483 2.265 0.0862 2.095 0.034 0.23 0.584 2.411 − 1.004 1.475 0.69  

Table 4 
Results of a longitudinal analysis using GEE compared Week 4 and Week 8 with the Baseline values within each group separately. Mean scores indicate mean from 
Baseline to Week 4, and week 8 established from chi square tests.  

Outcome  Baseline Week 4 Week 8 p- 
value 

Coefficient 95% Conf Interval Standard 
Error   Mean (SD) Mean 

(SD) 
Mean (SD) Min Max 

Frequency of waking wet per week 
morning       − 1.124  − 2.200  − 0.0482  0.549 Bedtime Buddy (n =

24) 
5.75 (1.5) 4.85 (2.3) 4.63 (2.2)  

Placebo (n = 24) 4.37 (2.3) 3.72 (2.3) 3.76 (2.5) 0.04 
Total 5.06 (2.0) 4.3 (2.3) 4.25 (2.4)  

PinQ-Child Bedtime Buddy (n =
24) 

23.04 
(11.5)  

18.59 
(12.8)   2.885  − 3.434  9.204  3.224  

Placebo (n = 24) 27.12 
(12.8)  

18 (12.9) 0.37  

Total 25.08 
(12.2)  

18.29 
(12.8)  

PinQ-Parent Bedtime Buddy (n =
24) 

28.66 
(11.3)  

18.90 
(12.6)   1.017  − 5.721  7.757  3.438  

Placebo (n = 24) 29.75 
(12.0)  

19.5 (16.8) 0.76  

Total 29.20 
(11.5)  

19.29 
(14.7)   
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children did not want to swallow capsules, so parents administered the 
contents by opening the capsule and mixing it into the child’s food or 
beverages. This was found to be well tolerated by the children who 
received the treatment through this administration method. 

Discussion 

NE is considered to be a common problem in children (Walker 2019) 
and the children recruited for this study are representative of the normal 
population experiencing this issue (Kuwertz-Bröking and von Gontard 
2018). The results of the study indicate Urox® (Bedtime Buddy®) exerts 
a positive clinical effect for children with NE and as such may be 
considered amongst the current treatments available for the condition. 
The standard clinical treatment of NE is non-pharmacological urother-
apy which involves instructions to the parent on normal bladder func-
tion and pathogenesis (Kuwertz-Bröking and von Gontard 2018). Alarms 
and desmopressin treatment are also considered a first line treatment, 
with the latter having a success rate of between 50 and 70% 
(Kuwertz-Bröking and von Gontard 2018). Parents may also receive 
lifestyle advice, such as fluid restriction and waking the child at night to 
go to the toilet, to assist them in managing their child’s NE 
(Kuwertz-Bröking and von Gontard 2018). While these treatments are 
all currently available, it is notable that all children in this study had 
been exposed to at least one of the recommended available treatments 
before entering this study (Walker 2019). While there are diverse 
treatments available for NE, the absence of any gold standard treatment 
for primary NE underpins the importance of identifying other potential 
candidates for NE treatment. This is particularly important for parents 
and children who have not had successful outcomes with other available 
treatment options. 

This study found a difference between groups in the frequency of 
waking wet. For the Bedtime Buddy, both week 4 (SD 1.85) and 8 (SD 
2.26) indicated limited variability in frequency over the week. However, 
the placebo found on week 4 (SD 3.09) and week 8 (SD 2.41) were 
higher. This indicated that more numbers of participants woke up wet 
over a varied number of times during the week. For example, in the 
placebo group, three participants woke seven times per week, three 
participants woke six times per week, three woke once per week, two 
participants woke three times per week. Therefore, the results were 
spread across the week compared to the Bedtime Buddy. 

Another interesting finding of the study was the results of the quality 
of life questionnaire, particularly for the parent’s perception of their 
child’s quality of life. Parent’s in both groups found a statistically sig-
nificant improvement in their child’s quality of life (Bedtime Buddy p =
0.001; Placebo p = 0.019). Reasons behind why all parents saw an 
improvement could have been for several reasons. Firstly, as their child 
was participating in a trial, there is always an expectation that what they 
are taking could assist. Secondly, there could be an empowerment 
feeling for the child taking something that is causing them possible 
distress. In addition, the placebo effect is well known hence why both 
groups may have seen a difference (Gupta U and Verma M. 2013). 

The results for this study were not universal, however, and this may 
be due to the complexity of the aetiological and confounding factors 

associated with NE. Genetic traits, for example, may impact on the 
aetiology and severity of NE (Kuwertz-Bröking and von Gontard 2018) 
and may also have been a factor in this study whereby participants 
commonly had parents with a history of NE as a child (70•8%) and 
siblings that also experienced NE (25%). Finding treatments that assist 
children with NE can therefore become difficult amongst the influence 
of both modifiable and non-modifiable factors. This may explain why no 
trial to date has been able identify a treatment that fully resolves this 
condition, despite many randomised clinical trials having been con-
ducted. (Kuwertz-Bröking and von Gontard 2018) The majority of trials 
for NE work on a percentage of resolution such as the trial on trans-
cutaneous electrical nerve stimulation (TENS), which found that 30 out 
of 55 cases (56.6%) had partial resolution.(Hoffmann et al., 2018) Using 
Urox® (Bedtime Buddy®) was found to be statistically significant in 
treating NE, however, only 41.7% of children improved with Urox® 
(Bedtime Buddy®) indicating it was not effective for all of the children. 
This outcome is similarly to previous research examining TENS as a 
treatment of NE which found 59% of the participants improved within 
two months, however, our study also found a large effect (d = 0.98) 
indicating a strong association with reduction in bedwetting and very 
high clinical relevance. However, there were still 41% of children that 
did not respond to the treatment in either study. This herbal supplement 
may be considered amongst the treatment options for children with NE 
but with the understanding that its effectiveness may not be universal. 

Urinary urgency and soiled underwear have also been linked with NE 
(Hamed et al., 2017), and the finding that Urox® (Bedtime Buddy®) was 
resulted in statistically significant reductions in both is clinically rele-
vant. NE, in addition to the ancillary issues such as urinary urgency and 
soiled underwear does have a psychological impact on the child and 
parents, with both indicating a negative impact on quality of life as 
found in a review on bowel and bladder problems in children (Collis 
et al., 2019). Hence, reducing NE and NE-related issues should 
conversely improve the child and parent’s quality of life, as was found in 
this study. Parents found that taking Urox® (Bedtime Buddy®) was 
highly significant in improving their child’s quality of life across mul-
tiple domains and the parents worried less about their child’s NE, while 
the children stated that they were less shy about wetting the bed. 

The safety profile from this study identified no adverse events related 
to Urox® (Bedtime Buddy®) indicating it is safe with no known side 
effects. The main pharmaceutical intervention for NE, desmopressin, is 
generally well tolerated but can have serious side effects such as hypo-
natremia (low serum sodium), and other side effects such as nausea, 
headaches and vomiting (Kamperis et al., 2017). Alarm systems are also 
the most common non-pharmaceutical intervention used other than 
waking the child and fluid retention. A review found adverse events that 
were attributed to alarms included failure to wake the child, ringing 
without urination, waking others, causing discomfort, frightening the 
child and being too difficult to use (Caldwell et al., 2020). Therefore, this 
herbal supplement can be considered safe for children aged 6 to 14 years 
of age or older with NE. 

One of the main challenges with placebo-controlled trials involving 
paediatric populations is recruitment and retention (Woolfall et al., 
2013). All children who were enroled were given two bottles of Urox® 

Fig. 2. Changes in urinary urgency from Baseline to Week 8 (p = 0.002). 
The figure legend presents the changes from week 0 to 8 for both Bedtime Buddy and the placebo looking at urinary urgency. The linear line for Bedtime Buddy shows 
the trajectory over time. 

Fig. 3. Changes in soiled underwear from baseline to week 8. 
The figure legend presents the changes from week 0 to 8 for both Bedtime Buddy and the placebo looking at soiled underwear. The linear line for Bedtime Buddy 
shows the trajectory over time. 
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(Bedtime Buddy®) at the end of trial as an incentive to partake in a 
placebo-controlled trial. However, 58 children and parents decided not 
to participate. The main reason for this was they changed their mind, 
because they did not want to risk being allocated to the placebo group 
and they were already experiencing stress about managing NE. Of those 
who started on the trial, if they did not see any improvement within the 
first 2–4 weeks, they generally withdrew (25% from the placebo group 
and 8% from the intervention group). Conducting trials in this popula-
tion can be difficult and it is understandable that parents who are 
already dealing with issues associated with NE have higher stress. A 
study that investigated parental stress associated with children who had 
NE, found that parents showed significantly higher stress levels than 
parents of typical developing children (Roccella et al., 2019) with 
mothers appearing more vulnerable to stress than fathers. 
Intention-to-treat analysis was an important element of our study; 
however, this does not replace complete data from all participants 
through the entire life cycle of the study. Future research could employ a 
comparative effectiveness design with two active arms to reduce the 
burden on parents and children being allocated to a placebo arm of a 
study. 

Taking the results of this study and comparing them to previous 
treatment options, Bedtime Buddy is relatively comparable. The most 
common pharmacological intervention is desmopressin for children 
experiencing NE. Currently, it has been found that 80% of patients have 
a good response rate, however, there is a high incidence of recurrence 
reducing the rate to around 65% (Kwak et al., 2010). Other pharma-
cological interventions such as oxybutynin have not been found to be 
effective as a monotherapy and tricyclic medication, imipramine was 
found to be similarly effective to desmopressin reducing wet nights by 1 
event per week, but upon discontinuation had a relapse rate of 96% (Lee 
et al., 2005). However, the side effects of these drugs is quite substantial 
and most parents do not feel comfortable with their children taking 
these medications (Walker, 2019). The majority of interventions parents 
use are non-pharmacological such as acupuncture, bed training, alarms 
and hypnotherapy (Kiddoo D. 2015). From this review, only the two 
studies on alarms was considered to be a high grade of quality evidence. 
However, another review on alarms for NE (Caldwell et al., 2020), found 
that alarms may be more effective than no treatment in reducing NE but 
its uncertain if alarm therapy is more effective then desmopressin, but 
there is a lower risk of adverse events. Overall, Bedtime Buddy is a 
possible treatment for NE and is comparable to other treatment options 
available. 

Limitations 

The main limitation of this study was the sample size did not reach 
the calculated pre-trial number of participants needed to achieve sta-
tistical power. This may have to do with the occurrence of the global 
pandemic and the trial having to move to online management. In 
addition, the extra stress and lockdown that occurred at the beginning of 
2020 may have contributed to parents not wanting to take on anything 
else at that time. While our results still achieved statistical significance, 
if the trial had a greater number of participants the statistical power of 
the findings would be stronger. Given our results indicate a positive 
clinical effect, this suggests the value of this intervention may be un-
derstated by our findings. Another limitation was that parents concern 
about receiving a placebo instead of the active intervention. This 
restricted some of the recruitment for the trial. Although RCT’s are 
considered gold standard, when considering children, it may be of 
benefit to conduct a comparative effectiveness trial compared to a 
placebo-controlled trial or do a 2-to-1 allocation (intervention-to- 
placebo). 

Conclusion 

One of the main rationales for choosing treatment options for any 

Table 5 
Change in the mean difference in parents’ perception of child’s quality of life 
from baseline to Week 8.   

Urox™ (Bedtime 
Buddy) 

Placebo Between 
Group 

PIN-Q items  p- 
value  

p- 
value 

p value  
Mean 
(SD) 

Mean 
(SD)  

Child gets shy because of 
their bladder problems 

0.90 
(0.91) 

0.01 1.00 
(1.32) 

0.01 0.56 

People in family treat 
them differently 

0.25 
(1.06) 

0.31 − 0.11 
(1.02) 

0.65 0.93 

Child is worried that 
people might think 
their clothes smell of 
urine 

0.1 
(0.55) 

0.42 0.38 
(0.84) 

0.06 0.72 

Child thinks their bladder 
problem won’t get 
better 

0.45 
(1.14) 

0.09 0.25 
(0.85) 

0.26 0.53 

Parent worries about their 
child because of their 
bladder problems 

0.55 
(0.88) 

0.01 0.38 
(0.77) 

0.04 0.95 

The child would feel 
better about themselves 
if they didn’t have a 
bladder issue 

0.50 
(1.31) 

0.10 0.61 
(1.03) 

0.02 0.78 

Child’s bladder problem 
makes them feel worse 

0.65 
(0.74) 

0.01 0.55 
(1.19) 

0.06 0.91 

Parent gets cranky 
because of child’s 
bladder problem 

0.25 
(0.63) 

0.09 0.27 
(0.46) 

0.02 0.54 

Child’s bladder problem 
stops them from going 
on sleep overs or 
holidays 

− 0.05 
(0.88) 

0.80 0.05 
(1.05) 

0.82 0.94 

Child’s bladder problem 
makes them feel bad 
about themselves 

0.35 
(0.92) 

0.11 0.58 
(0.79) 

0.01 0.69 

Child wakes up during 
sleep because of their 
bladder problem 

0.15 
(0.87) 

0.45 0.11 
(0.83) 

0.57 0.59 

Child misses out on doing 
things because of their 
bladder problem 

− 0.05 
(0.94) 

0.81 0.17 
(0.72) 

0.33 0.01 

Child feels unhappy 
because of their bladder 
problems 

0.60 
(0.75) 

0.01 0.50 
(0.85) 

0.02 0.94 

Child’s bladder problem 
makes them feel sad 

0.52 
(0.90) 

0.02 0.35 
(0.60) 

0.02 0.22 

Child thinks about their 
bladder problem when 
choosing which sport to 
play 

− 0.05 
(0.51) 

0.66 − 0.11 
(0.32) 

0.16 0.07 

Child has to go to the 
toilet when they’re 
watching a movie 

0.05 
(0.94) 

0.81 − 0.23 
(1.03) 

0.36 0.90 

If the child’s bladder 
problem was fixed they 
would invite more 
friends to their house 

0.00 
(0.21) 

1.00 0.61 
(0.84) 

0.01 0.14 

Child chooses hobbies 
that won’t be spoiled by 
stopping to go to the 
toilet 

0.35 
(1.03) 

0.14 0.00 
(0.34) 

1.00 0.73 

Child’s bladder problem 
makes them feel 
different to other 
people 

0.80 
(0.83) 

0.01 0.38 
(0.69) 

0.03 0.42 

Child misses out on being 
with friends because of 
their bladder problem 

0.15 
(0.81) 

0.41 0.22 
(0.64) 

0.16 0.29 

Total Pin Q 8.6 
(7.02) 

0.01 6.11 
(10.08) 

0.02 0.23  
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health condition and population, but particularly for children, is if the 
intervention does no harm and has potential for benefit. This trial con-
ducted a placebo-controlled double-blind randomized trial which is 
considered to be the ‘gold standard’ therefore presenting high quality 
evidence-based results. From this, it was found that Urox® (Bedtime 
Buddy®) may assist children in reducing nocturnal enuresis waking wet 
compared to placebo. In addition, it may assist in reducing day urinary 
urgency, constipation, soiled underwear, and faecal incontinence. It was 
found to be safe and well tolerated and, as such, may be considered 
amongst the available treatment options for children aged 6–14 years 
old who are experiencing NE. 
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