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Peer review
Treatment of enuresis: 
alarm monotherapy versus a multi-modal 
treatment approach in a multi-disciplinary clinic

Introduction
Enuresis is common, affecting 10% of school-aged children 1. The 
aetiology involves a complex interaction of genetic and environmental 
factors, with disturbances in arousal, nocturnal urine production and 
nocturnal bladder function 2. Enuresis alarm monotherapy is first-line 
therapy for monosymptomatic nocturnal enuresis (bedwetting with 
no daytime symptoms) 3, with success rates of 65-75%.

Children with non-monosymptomatic nocturnal enuresis 
(bedwetting with daytime symptoms) are more likely to fail 
alarm monotherapy 4. Reasons for this are unclear 5, 6 but 
may include failure to treat bladder symptoms, poor daytime 
or high evening fluid consumption and bowel dysfunction. 
Treating daytime symptoms before addressing night symptoms 
is commonly recommended 6-9, but the effectiveness of such a 
therapy has never been compared with alarm monotherapy.

Our study compares response to bed alarm monotherapy with 
a multi-modal approach in the setting of a multi-disciplinary 
tertiary paediatric continence clinic.

Methods

Participant selection

All patients attending a free enuresis service at a tertiary  
paediatric hospital were invited to participate. The Ethics 
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Abstract
The objective of this study was to compare outcomes between alarm monotherapy and multi-modal treatment for enuresis and to 
identify predictors of treatment failure. Consecutive children with enuresis were referred to an alarm clinic or a multi-disciplinary 
clinic and followed over 1 year. In the alarm clinic, children received bed alarm therapy for 3 months. In the multi-disciplinary clinic, 
children were assessed and advised regarding fluid consumption, with treatment of daytime bladder symptoms and bowel dysfunction. 
Persisting enuresis after daytime symptoms were addressed were treated with alarm therapy.

From January 2003 to December 2004, 269 children were referred – 86 to the alarm clinic and 183 to the multi-disciplinary clinic (of 
which 56% received alarm therapy). Groups were similar at baseline (mean age 9 years, 65% boys and 86% primary monosymptomatic 
nocturnal enuresis), but more from the multi-disciplinary clinic had previously received enuresis treatment (79% vs 59% p=0.001). 
There was no difference in outcomes between groups at completion of treatment (51% versus 66% dry, p=0.07) and at 12 months (65% 
versus 60%, p=0.7), but more from the multi-disciplinary clinic were lost to follow-up. Those who received multi-modal treatment 
incorporating alarm therapy had improved outcomes compared with alarm monotherapy (78% versus 51% dry, p=0.01). Children 
previously treated with desmopressin (OR 0.11), bladder training (OR 0.35) or who had a history of soiling at presentation (OR 0.28) 
were less likely to respond to treatment. It was concluded that, in a multi-modal treatment approach, delayed commencement of alarm 
therapy may affect treatment outcomes.

Keywords: Child, nocturnal enuresis, behaviour, therapy, urinary incontinence, nursing.
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Committee of the Children’s Hospital at Westmead approved 
this project and consent was obtained from all participating 
parents.

Allocation of treatment

Paediatricians could refer children with enuresis to either an alarm 
clinic (for 3 months of bed alarm treatment) or to a multi-disciplinary 
enuresis clinic (which assessed and managed children with a multi-
modal treatment programme which addressed bladder symptoms, 
fluid consumption, bowel dysfunction and night-time symptoms). 
Choice of referral was at the discretion of the paediatrician as they 
are able to differentiate enuresis type. General practitioners could 
only refer to the multi-disciplinary enuresis clinic.

Baseline evaluation

Parents completed a questionnaire at initial presentation before 
assessment by a clinician. Risk factors for enuresis – age, gender, 
severity of wetting, presence of daytime bladder symptoms, 
constipation, soiling, previous urinary tract infection (UTI) and 
previous treatment for enuresis – were compared between the 
two treatment groups.

Intervention 1 – alarm monotherapy

Patients in the alarm monotherapy group used a bed alarm (a 
sensor bed-mat attached to a loud alarm device located beside the 

bed). A trained nurse-aid demonstrated alarm use and provided 
standardised written instructions on alarm use to parents. Alarms 
were hired to families for 3 months with refund of a deposit on 
alarm return. Children were seen at initial presentation and at 3 
months when the alarms were returned.

Intervention 2 – multi-disciplinary multi-modal 
treatment approach

Multi-modal treatment was prescribed by a paediatrician and 
continence advisor after a 1-hour initial assessment incorporating 
history taking from the child and parents, physical examination, 
uroflow study and post-void bladder scan (for assessing bladder 
function).

Multi-modal treatment initially focused on detecting and 
treating constipation and daytime incontinence. Those with 
urge incontinence were instructed to normalise fluid intake (with 
advice regarding appropriate fluid intake, reducing excessive 
evening fluid intake and caffeine consumption) and regulate 
voiding with the addition of anticholinergic medications if 
simple measures were inadequate. Those with dysfunctional 
voiding (infrequent voiding, abnormal urine stream/uroflow 
studies or large post-void bladder volumes) were instructed on 
regular voiding and techniques of pelvic floor muscle relaxation 
during voiding. Treatment of night wetting by alarm therapy 

Participants Multi-modal treatment Alarm only p value for differences 
  n=183 (%) n=86 (%) between the groups

Referred by paediatrician 23 (13%) 86 (100%)

Age in years, mean (range) 8.9 (4.4-15.5) 9.3 (5.5-15.2) 0.2

Sex (males) 121 (66%) 54 (63%) 0.6

Primary enuresis 156 (86%) 71 (87%) 0.9

Severity of wetting:   0.1 
•	 Damp	underwear	 6	(3%)	 3	(4%) 
•	 Wet	through	to	night	clothes	 10	(6%)	 12	(15%) 
•	 Soaked	bed	 162	(89%)	 66	(80%) 
•	 Variable	wetness	 4	(2%)	 2	(2%)

Monosymptomatic nocturnal enuresis 115 (63%) 56 (68%) 0.5

Constipation 23 (13%) 18 (22%) 0.06

Soiling 37 (21%) 17 (21%) 0.9

Previous UTI 18 (10%) 11 (13%) 0.4

Previous treatments 
•	 Any	treatment	 145	(79%)	 50	(59%)	 0.001 
•	 Desmorpessin	 37	(20%)	 16	(19%)	 0.7 
•	 Tricyclics	 11	(6%)	 1	(1%)	 0.07 
•	 Anticholinergics	 5	(3%)	 5	(6%)	 0.2 
•	 Alarm	 56	(31%)	 17	(20%)	 0.06

Table 1. Demographics and risk factors of enuresis by treatment groups at baseline according to parental response to questionnaire.
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(with either bed or personal alarm) commenced after daytime 
symptoms were addressed (often at or after the second visit). 
Children assessed to have enuresis without daytime bladder 
symptoms were commenced on alarm therapy at the first 
visit. Those not responding to alarm therapy were prescribed 
desmopressin. Children were also referred to a psychologist, 
urologist, nephrologists or neurologist as necessary.

Follow-up visits were offered every 4-8 weeks until resolution 
of enuresis or the family discontinued treatment. At follow-up, 
progress was assessed and treatment was modified accordingly. 
Because of the busy nature of the clinic, there was no follow-
up for non-attendance. Number of visits, time from initial 
assessment to completion of treatment and therapies prescribed 
were documented prospectively.

Outcome assessment

Parents were asked to complete a questionnaire regarding the 
frequency of bedwetting and the child and family’s attitude 
to treatment at completion of treatment. This occurred at 3 
months for alarm monotherapy and at completion of treatment 
or when treatment was discontinued for the multi-modal 
treatment group. Parents were also contacted 12 months later 
to obtain follow-up information, with at least three attempts to 
contact parents by mail and phone.

statistical analysis

Statistical Package for Social Sciences [SPSS V13.0 for Windows 
12/12/2004] was used to analyse the data. The primary analysis 
was based on an intention to treat approach but a sensitivity 

analysis was also conducted to assess the robustness of the results. 
Outcomes were compared between the alarm monotherapy group 
and the multi-modal treatment group. Risk factors for enuresis 
and treatment received were also compared between those who 
failed any treatment and those who responded to any treatment.

Data are presented descriptively as means or proportions with 
95% confidence intervals (CI). An empirical comparison of 
baseline characteristics was undertaken using unpaired t-tests for 
continuous measures and Pearson Chi-Square tests for testing 
differences in proportions. Where primary qualitative outcomes 
were dichotomous, logistic regression was used to compare 
groups adjusting for potentially confounding factors. Analysis of 
polychotomous outcomes (such as degree of improvement on a 
three-point scale) was undertaken through ordinal (proportional 
odds) regression. P values are reported for tests of effect and 
effects sizes are reported in terms of odds ratios and 95% CI.

Due to substantial drop-out that was differential across groups 
during treatment, a worst-case and best-case sensitivity analysis 
was also conducted in which drop-outs are assumed to be 
treatment failures or treatment success, respectively. There was 
also substantial drop-out from 3-12 months of follow-up but, as 
the dropout was non-differential between alarm monotherapy 
and multi-modal therapy groups, we did not repeat worst- and 
best-case scenarios for this time period.

The available sample included 86 alarm monotherapy subjects 
and 183 who received multi-modal treatment. This exceeded the 
50 patients needed in the alarm control group and 100 patients 
in the multi-modal treatment group to detect a difference of 0.25 

Table 2. Treatment outcomes.

Timing of outcome measures Multi-modal treatment Alarm only p value for differences 
  n (%) n (%)  between the groups

End of treatment (n=119) 70 49

Average length of treatment 8.6 months 4.3 months

Average number of visits 4 2

Improvement 
•	 Dry	and	sleeping	through	the	night	 25	(36%)	 18	(37%)	 0.07 
•	 Dry	but	waking	to	void	 21	(30%)	 7	(14%) 
•	 Improved	but	not	dry	 14	(20%)	 19	(39%)

Same or worse 10 (14%) 5 (10%)

12-month follow-up (n=94) 66 28

Improvement 
•	 Dry	and	sleeping	through	the	night	 27	(42%)	 10	(36%)	 0.7 
•	 Dry	but	waking	to	void	 12	(18%)	 8	(29%) 
•	 Improved	but	not	dry	 12	(18%)	 5	(18%)

Same or worse 15 (23%) 5 (18%)
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from an expected proportion of successes in the control group of 
0.56 based on prior data (obtained by a retrospective chart review 
of patients seen at the monotherapy alarm clinic) calculated at a 
power of 80% at 0.05 two-tailed level of statistical significance.

results

subjects

A total of 269 patients were referred to enuresis services at a 
tertiary paediatric hospital in Sydney, Australia from January 
2003 to December 2004. All families agreed to participate in 
this study. A total of 86 children (32%) were referred to an 
alarm clinic for alarm monotherapy and 183 (68%) to the multi-
disciplinary clinic. Paediatricians referred predominantly to 
alarm monotherapy (79% of paediatricians’ referrals).

Children attending the two treatment groups were similar at 
baseline (Table 1), with mean age of 9 years and the majority 
being boys who reported primary monosymptomatic nocturnal 
enuresis. Most reported no problems with constipation or soiling, 
although more from the alarm group identified constipation 
(22% vs 13%, p=0.06). Significantly more from the multi-modal 
treatment group had previously received treatment for enuresis 
(79% vs 59%, p=0.001), although there was no statistical 
difference between the groups for alarm therapy, desmopressin, 
tricyclic antidepressants or anticholinergics, individually.

Treatments received

All 86 patients from the monotherapy alarm treatment group 
received bed alarm therapy and attended two clinic visits. Of that 
group, 13 (15%) patients were subsequently referred for multi-
modal treatment because of treatment failure.

Patients (183) in the multi-modal treatment group received a 
range of treatments including alarm therapy (56%), desmopressin 
(17%), anticholinergic medications (28%), constipation 
treatment (77%), advice regarding normalising fluid (92%), 
caffeine reduction (43%), regular voiding (42%) and pelvic 
floor relaxation (80%). The number of visits ranged from one 
to 17 (mean = four visits). Although 102 (56%) of patients in the 
multi-modal treatment group were prescribed alarm treatment, 
only three were prescribed this treatment at their first visit.

Outcomes

Completeness of reporting

Of the 269 participants, 192 (71%) provided feedback 
immediately after treatment completion or at 12 months (Table 
2 & Figure 1). There was differential reporting between groups 
at treatment completion, with more loss to follow-up from the 
multi-modal treatment group (62% versus 43%). In particular, 
the majority (75%) of those in the multi-modal treatment group 
who did not receive alarm therapy were lost to follow-up.

Outcomes after treatment

Of the 119 who provided feedback at completion of treatment, 
25 (51%) from the alarm monotherapy group and 46 (66%) 
from the multi-modal therapy group were dry at night and a 
further 19 (39%) and 14 (20%) respectively had improved but 
were not completely dry (p=0.07) (Table 2).

Outcomes at 12 months

Of the 94 who completed the 12-month follow-up questionnaire, 
18 (65%) from the alarm monotherapy group and 39 (60%) 
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Figure 1. Children treated for enuresis.
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from the multi-modal treatment group were dry at night and 
five (18%) and 12 (18%) respectively had improved but were not 
completely dry (p= 0.7) (Table 2).

Sensitivity analyses

Both per protocol and worst-case assumptions did not demonstrate 
evidence of improvement with multi-modal treatment compared 
with alarm monotherapy. The worst-case assumption yielded 
an odds ratio adjusted for extraneous factors no different to 
the unadjusted (0.74, 95% CI 0.43, 1.27, p=0.3), suggesting 
some robustness to the data. Although there is a suggestion that 
multi-modal treatment may be beneficial, the methodological 
difficulties encountered in the conduct of this study means these 
results require confirmation.

Response to alarm treatment between the two groups

A total of 80 patients (44%) from the multi-modal treatment 
group did not receive alarm therapy. Of those, seven patients 
(9%) became dry without requiring alarm therapy and 60 (75%) 
were lost to follow-up. Only three of the patients were prescribed 
alarm therapy at the initial visit. As 38 (21%) from the multi-
modal treatment group attended only one visit, many may not 
have had an opportunity to be prescribed alarm therapy which 
was only offered after daytime symptoms were addressed.

Of those 119 who provided feedback at completion of treatment, 
all (49/49) from the alarm monotherapy group and 73% 
(51/70) from the multi-modal treatment group received alarm 
therapy. Because of the high differential loss to follow-up and 
the hypothesis that multi-modal treatment which incorporated 
alarm therapy would be more effective than alarm monotherapy, 
a subgroup analysis was made between those treated with alarm 
monotherapy and those treated with multi-modal therapy which 
included alarm therapy (Table 3).

More from the multi-modal treatment group incorporating 
alarm therapy became dry at completion of treatment compared 
with those with alarm monotherapy (78% (40/51) versus 
51% (25/49), p=0.01). At the 12-month follow-up there was 
no difference in outcomes (63% (22/35) versus 64% (18/28), 
p=1.0). As there was a differential response rate at completion 
of treatment and substantial loss to follow-up at 12 months, the 
significance of this finding is uncertain.

Acceptance of treatment

There was large loss to follow-up in the multi-modal treatment 
group. Of those who completed end of treatment questionnaires, 
overall parents and children reported satisfaction with the 
treatment received, with no difference between the groups. A 
total of 2% of families and 10% of children from the alarm 
monotherapy group and 5% and 9% respectively from the multi-
modal treatment group were unhappy with treatment received. 
Those with treatment failure were most likely to be unhappy with 
the treatment (53% of treatment failure versus 2% of those who 
responded to treatment, p<0.0001). Reported side-effects mainly 
related to disturbed sleep and discomfort with the alarm. The 
high loss to follow-up from the multi-modal treatment group may 
reflect dissatisfaction with the treatment received or long waiting 
times before commencement of alarm training.

Predictors of treatment failure

When comparing treatment outcomes using univariate analysis, 
the number of visits, gender, age, type of enuresis (primary or 
secondary), history of daytime bladder symptoms, high evening 
fluid intake, parental reporting of constipation, previous UTI, 
previous treatment with an enuresis alarm, anticholinergics and 
tricyclic antidepressants use did not differ significantly between 
those who responded or failed treatment. A history of soiling at 

Table 3. Treatment outcomes for those prescribed alarm.

  Multi-modal treatment Alarm monotherapy p value for differences 
  n (%) n (%) between the groups

Last visit (n=100) 51 49

Improvement 
•	 Dry	and	sleeping	through	the	night	 21	(41%)	 18	(37%)	 0.01 
•	 Dry	but	waking	to	void	 19	(37%)	 7	(14%) 
•	 Improved	but	not	dry	 10	(20%)	 19	(39%)

Same or worse 1 (2%) 5 (10%)

12-month follow-up (n=63) 35 28

Improvement 
•	 Dry	and	sleeping	through	the	night	 13	(37%)	 10	(36%)	 >0.9 
•	 Dry	but	waking	to	void	 9	(26%)	 8	(29%) 
•	 Improved	but	not	dry	 6	(17%)	 5	(18%)

Same or worse 7 (20%) 5 (18%)
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presentation (p=0.01) and previous treatments with desmopressin 
(<0.0001) were associated with higher rates of treatment failure 
(Table 4). On multivariate analysis, previous treatment with 
desmopressin, previous bladder training and the presence of soiling 
at presentation were associated with treatment failure (Table 4),  
with the effect of bladder training only reaching statistical 
significance after the other two factors were adjusted for.

Discussion

It is widely recommended that treatment of daytime symptoms 
should precede treatment of night symptoms 6-9, with the 
expectation that multi-modal treatment addressing daytime 
bladder symptoms, fluid consumption, bowel dysfunction and 
night wetting prior to alarm therapy would be superior to alarm 
monotherapy.

It was therefore surprising that in our prospective cohort 
study of patients who appeared similar at baseline, there was 
no difference in treatment outcomes between multi-modal 
treatment and alarm monotherapy. Because of differential 
referral to the two treatment groups, there may have been 
selection bias with children in the multi-modal treatment group 
having more treatment-resistant enuresis. However, this was not 
reflected in the baseline parent questionnaire.

The lack of difference in treatment outcomes may also be 
because of the large loss to follow-up in the children treated 
with multi-modal therapy, particularly in those whose treatment 
did not incorporate alarm therapy. When those who received 
multi-modal treatment which incorporated alarm therapy were 
compared with those who received alarm monotherapy, outcomes 
were superior in the multi-modal treatment group, suggesting 
that the incorporation of alarm therapy in the treatment 
programme is important for success. This finding has important 
implications for continence advisors who prescribe multi-modal 
treatment for enuresis. Parents need to be informed of the 
importance of alarm training as part of their child’s management 
and alarm therapy should be commenced as early as possible 
or in parallel with treatment of daytime symptoms, as delaying 
commencement of alarm therapy may result in loss to follow-up 
of patients.

In assessing for risk factors for treatment failure, those previously 
treated with desmopressin were more likely to fail any treatment. 
A previous history of soiling (but not parental reporting of 
constipation) was also associated with failure to respond to 
treatment. As parents are poor at identifying constipation in 
their enuretic children 10, parental reporting of constipation may 
not be reliable. Interestingly, other risk factors for enuresis such 
as high evening fluid consumption and the presence of daytime 
bladder symptoms at presentation were similar between those 
who responded and those who failed treatment. Unfortunately, 
this study could not answer whether treatment failure reflected 
resistant disease or poor compliance with treatment.

limitations

This is a descriptive study of outcomes of children attending 
a busy enuresis clinic at a tertiary referral hospital. The major 
limitation of the study was the selective referral of patients to 
the intervention groups resulting in selection bias. Paediatricians 
were more likely to refer children with complex or more 
severe enuresis to the multi-disciplinary clinic for multi-modal 
treatment, with outcomes reflecting treatment resistance.

Another significant limitation of this study was the differential 
follow-up response rates between the two groups, with higher 
response from the alarm monotherapy group. Parents from the 
alarm group were more likely to provide completion of treatment 
feedback when they returned the alarm for their deposit refund. 
Due to the study being based in a busy clinic setting with 

Table 4. Predictors for treatment outcomes (per protocol analysis).

Variable Odds ratio p value 
  (95% CI)

Univariate analysis

Alarm (worst-case 
scenario) n=264 0.74 (0.45, 1.23) 0.3

Gender (m v f) 0.85 (0.43, 1.67) 0.7

Age (linear) 0.90 (0.78, 1.03) 0.1

Secondary nocturnal 
enuresis 1.49 (0.58, 3.84) 0.4

Daytime symptoms 0.69 (0.35, 1.38) 0.3

Fluid in evening:  0.3 
•	 1	v	0	 0.96	(0.12,	7.84) 
•	 2	v	0	 0.41	(0.04,	3.77) 
•	 3	v	0	 0.38	(0.02,	7.01)

Bowel frequency 0.75 (0.37, 1.52) 0.4

Soiling 0.34 (0.15, 0.80) 0.01

UTI (Y v N) 1.67 (0.59, 4.69) 0.3

Number of visits (linear) 1.20 (0.99, 1.46) 0.06

Previous treatment: 
•	 Alarm	 0.56	(0.27,	1.14)	 0.1 
•	 Desmopressin	 0.15	(0.06,	0.38)	 <0.0001 
•	 Anticholinergics	 0.56	(0.13,	2.46)	 0.4 
•	 Tricyclics	(Y	v	N)	 2.89	(0.29,	28.32)	 0.4 
•	 Bladder	training	 0.93	(0.44,	1.97)	 0.8

Multivariate analysis

Previous treatment: 
•	 Desmopressin	 0.11	(0.03,	0.41)	 0.001 
•	 Bladder	training	 0.35	(0.13,	0.94)	 0.04 
•	 Soiling	 0.28	(0.08,	0.93)	 0.04
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inadequate time for clinicians to contact families who did 
not return for follow-up, there was a high loss to follow-up, 
particularly from the multi-disciplinary clinic, despite our efforts 
to contact parents for follow-up information. This is likely to 
have affected the power of the study. It is unclear whether these 
children became dry or continued to have bedwetting.

Conclusion

The majority of children from both treatment groups responded 
to the treatment they received. We could not demonstrate 
any difference in outcomes between those treated with alarm 
monotherapy and multi-modal treatment overall, but those 
treated with multi-modal treatment which incorporated alarm 
therapy had significantly better outcomes, highlighting the 
important role of alarm therapy as part of multi-modal treatment. 
A randomised controlled trial is needed to compare response 
between multi-modal therapy incorporating parallel alarm use 
and alarm monotherapy for treating enuresis.
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