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Abstract 

Childhood nocturnal enuresis (bedwetting) is a prevalent, clinically demanding 

condition affecting approximately 500,000 children in the United Kingdom. At the 

age of 5 years, around 15-20% of all children wet the bed at least twice weekly, this 

figure falling to 5% at age 10 years. The disorder can have far-reaching social and 

emotional consequences for both the child and their family if left untreated. The 

most successful treatments for childhood functional (non-organic) nocturnal enuresis 

are of behavioural origin, namely urine alarm training and dry-bed training. The 

former is widely adopted in the treatment of bedwetting; however, it has a high 

relapse rate. In contrast, the latter tends to have a better long-term remission rate. 

However, due to the intricate nature of dry-bed training and costs relating to its 

implementation, it is rarely utilised by healthcare practitioners. Two studies reported 

in this thesis (the first a pilot investigation, and the second a main investigation) 

examined the relative efficacy of urine alarm training and a modified version of dry

bed training in the treatment of childhood functional nocturnal enuresis when both 

were delivered by identical minimal intervention methods (i.e., biblio-cum

video therapy combined with telephone and intermittent clinic supervision) at the 

primary care level of service delivery. The findings demonstrated that modified dry

bed training was significantly superior to urine alarm training in terms of its long

term remission rate. Moreover, families of bedwetting children found the modified 

dry-bed training programme simple to understand and implement. As a result of 

these fmdings, and as an extension into the evaluation of minimal intervention 
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servIce delivery, a study was conducted to investigate the relative efficacy of 

modified dry-bed training delivered via video-mediated consultation and face-to-face 

consultation in the treatment of childhood functional nocturnal enuresis. A further 

objective was to evaluate patient, parent, and therapist satisfaction with video

mediated consultation as compared to face-to-face consultation. The fmdings 

revealed that modified dry-bed training was equally efficacious across both 

consultation modes in terms of its long-term remission rate. Patients and their 

parents were generally satisfied with both modes of consultation, with few 

significant differences between the 2 consultation groups on any variable as assessed 

by a post-treatment patient and parent satisfaction scale. However, the therapist was 

more satisfied with face-to-face consultation than video-mediated consultation. 

Results are discussed in terms of their relevance to future research and clinical 

practice. 
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The empirical core of this thesis is the 3 studies reported in Chapters 6, 7, and 8. The 

chapters follow the chronology of the work. In the abovementioned studies, I was 
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final draft of chapters was commented on by my principal academic supervisor, Dr. 

Peter Griffiths. 

The study described in Chapter 6 has been published and is as follows: Nawaz, S., 

Griffiths, P., & Tappin, D., 2002, Parent-administered modified dry-bed training for 

childhood nocturnal enuresis: Evidence for superiority over urine-alarm conditioning 

when delivery factors are controlled, Behavioral Interventions, 17,247-60. 
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1.1 Childhood Nocturnal Enuresis: The Disorder and its Treatment 

Childhood functional nocturnal enuresis (also referred to as bedwetting) represents 

difficulty in achieving or maintaining control of bladder functions during sleep in the 

absence of organic pathology, after an age when nighttime bladder control is 

normally achieved (Fritz & Armbrust, 1982; Walker et al., 1989). Functional 

nocturnal enuresis is a common condition, affecting approximately half a million 

children in the United Kingdom (Blackwell, 1995), and although inherently 

innocuous, can have far-reaching social and emotional consequences for both the 

child and their family if left untreated (Butler, 1994; Fitzwater & Macknin, 1992; 

Morison, 1996, 1998; Morison et al., 2000). Social ramifications include the child 

being unable to participate in social activities such as overnight stays with friends or 

school trips (Butler, Redfern, & Forsythe, 1990). Emotional effects include 

difficulties in relationships with parents and loss of self-esteem and confidence 

(Wagner et al., 1988). The disorder has mUltiple aetiologies and varying treatment 

principles and approaches, hence its management can be challenging, often involving 

prolonged engagement between the family and healthcare professionals, especially 

members of the primary healthcare team. 

The behavioural-learning theory is one of the most widely accepted views regarding 

the aetiology of functional nocturnal enuresis, and asserts that the disorder occurs 

due to a failure in the child to attend to the internal stimuli that immediately precede 

bladder emptying or to discriminate between appropriate and inappropriate sites for 

micturition (Wagner, 1987). The treatment of nocturnal enuresis using the 

behavioural-learning approach involves the systematic application of learning theory 
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principles which are based on classical and operant conditioning, whereby the former 

provides an account of how involuntary responses (e.g., voiding reflex) can be 

modified by experience, and the latter of how voluntary responses can be modified 

(e.g., deliberately inhibiting urination). Behavioural training methods teach the 

nocturnally enuretic child to notice and respond to the urge to void whilst asleep and 

to differentiate between appropriate and inappropriate sites for urination. 

Research has consistently shown that behavioural therapy is supenor to 

pharmacological therapy (e.g., Bath et al., 1996; Wagner et al., 1982; Wille, 1986), 

psychotherapy (e.g., DeLeon & Mandell, 1966; Werry & Cohrssen, 1965), and 

hypnotherapy (e.g., Edwards & Van Der Spuy, 1985) in the treatment of childhood 

functional nocturnal enuresis. Of the simple behavioural interventions, the urine 

alarm - originally developed by Mowrer and Mowrer in 1938 - is the single most 

successful treatment despite its high relapse rate (Doleys, 1977; Johnson, 1980). In 

1974, Azrin et al. developed a complex behavioural treatment known as dry-bed 

training which incorporates the use of a urine alarm, overleaming, nightly 

awakenings and toiletings, retention control training and positive reinforcement for 

appropriate urination and dry beds; and mild reprimand, cleanliness training, and 

positive practice for wetting accidents. Research has largely shown that the 

prototype (Azrin et al., 1974) dry-bed training method and its subsequent variant 

forms are superior to conventional urine alarm training in terms of the proportion of 

successfully treated children (e.g., Azrin et al., 1974; Bollard & Nettelbeck, 1981, 

1982), rapidity of acquisition of dryness criterion (e.g., Bollard & Nette1beck, 1981), 

and relatively low relapse (e.g., Hirasing et al., 1996) and dropout rates (e.g., 

Griffiths et al., 1982; Hirasing et al., 1996). However, despite the superiority of dry-
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bed training over other treatment modalities, only 5% of physicians employ this 

technique with families (Christopherson and Edwards, 1992). 

There are a number of practical constraints relating to the large-scale implementation 

of the prototype (Azrin et al. , 1974) dry-bed training programme in clinical practice. 

Firstly, the dry-bed method requires a professional trainer for the first night of 

training, which is both costly and impractical (Bollard et al., 1982). Secondly, dry-

bed training is rather difficult to carry out as the demands of positive practice and the 

requirements of the nightly wakening schedule are somewhat severe and time-

consummg. Lastly, in-office instruction to parents about the dry-bed method 

expends a substantial amount of clinical time, and the treatment programme requires 

a high level of supervision (Bollard et al., 1982). This increased disbursement of 

professional time presents a problem for service delivery given the high prevalence 

of childhood nocturnal enuresis (Griffiths et al., 1982). Given the above, it is 

reasonable to assert that the dry-bed training programme needs to be modified in 

order to make it cost-effective and more user-friendly for clinicians, parents, and 

children but without losing its overall effectiveness. 

1.2 Minimal Intervention and Biblio-Cum-Videotherapy in the Behavioural 
Treatment of Childhood Nocturnal Enuresis 

A long-standing dilemma for the discipline of clinical psychology - which has 

relatively small professional numbers - is to serve a large patient population and 

simultaneously allow adequate time for the detailed assessment and treatment of 

complex disorders that require direct intervention (Hawks, 1981). This problem of 

cost-limitation has compelled clinical psychologists to develop intervention 
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programmes that produce the greatest possible health benefit whilst at the same time 

utilising the least amount of clinician time (Ryder, 1988). Accordingly, this 

approach has been termed 'minimal intervention' (Ryder, 1988). Several published 

studies have demonstrated that minimal intervention is as effective as intensive 

treatment programmes across a range of behavioural disorders (see Black & 

Hultsman, 1988) including childhood nocturnal enuresis (Allgeier, 1976; Routs et 

al., 1983; Hunt & Adams, 1989). In terms of cost-effectiveness, minimal 

intervention saves the clinician a considerable amount of time (Turvey, 1985), 

enabling the treatment of a larger number of patients than in the conventional in- or 

out-patient mode of service delivery. 

Minimal intervention is usually, though not invariably, implemented in conjunction 

with self-help therapeutic tools such as bibliotherapy and, to a lesser degree, 

videotherapy. Research has shown that maximal health outcomes are largely 

attained when bibliotherapy and/or video therapy are used as auxiliaries to clinician 

intervention than when they are utilised as independent treatment modalities 

(Campbell & Smith, 2003; Heilveil, 1983; Pantalon et al., 1995; Pardeck, 1990). 

These fmdings are echoed in outcome studies evaluating the use of bibliotherapy 

and/or videotherapy with and without clinician intervention in the treatment of 

childhood nocturnal enuresis (e.g., Azrin et al., 1979; Besalel et al., 1980; Routs et 

al., 1987; Hunt & Adams, 1989). 

The orthodox in- or out-patient service delivery model is essentially inappropriate for 

the implementation of behavioural treatments for childhood functional nocturnal 

enuresis. This is for two primary reasons; firstly, due to the time of occurrence and 
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frequency of bedwetting, it would be impractical to treat the disorder within a 

clinical setting, and secondly, the duration of behavioural treatments for nocturnal 

enuresis can often be several weeks. Therefore, a prolonged period of behavioural 

training on a nightly basis in the child's home is the only viable solution. Research 

has demonstrated that parent-trainers can be effectively employed in clinical 

treatment methodology to administer behavioural training for their child in order to 

produce a positive behavioural outcome (Berkowitz & Graziano, 1972). 

In the present research, the treatment methodology adopted was based on a 'minimal 

intervention' model (Turvey, 1985), which involved minimal direct patient-therapist 

contact, the parent mediating the treatment with the therapist acting primarily in a 

supervisory role (Berkowitz & Graziano, 1972). Treatment progress was reviewed 

on an intermittent outpatient basis with regular telephone calls (Glasgow & Rosen, 

1978, 1979). The minimal intervention approach was implemented in conjunction 

with self-help biblio-cum-videotherapy materials (Hunt & Adams, 1989) that are 

described in Chapter 5. 

1.3 Video-Mediated Consultation in the Behavioural Treatment of Childhood 
Nocturnal Enuresis 

Telemedicine - the provision of all types of healthcare services by clinicians to 

patients in a remote, interactive fashion using videoconferencing technology - has 

been around for several decades, however, there has been a resurgence of interest in 

this area since the 1990s (Crump & Pfeil, 1995). This is largely due to 

improvements in technology and declining equipment and transmission costs which 

allow telemedicine to be more widely available. Telemedicine is emerging as a 
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healthcare delivery system in Australia, the United States, and throughout much of 

Europe, although the United Kingdom is a late entrant and much of the research is 

still in its infancy. 

One of the most obvious and useful applications oftelemedicine is its ability to bring 

services to patients rather than the other way around. For example, it can greatly 

reduce both time and expense for patients who might otherwise have to travel large 

distances to receive healthcare from a particular service or clinician (Bashshur, 1995; 

Ibbotson et al., 1998). It also has the potential to improve the cost-effectiveness of 

healthcare delivery by reducing travel costs for clinicians (Ibbotson et al., 1998). 

Telemedicine can be used to provide healthcare to underserved and geographically 

isolated or rural populations (Baquet, 1997; Bashshur, 1995; Brown, 1998; Lambert 

& Hartley, 1998; Oakley et al., 1998). Moreover, it has great potential to merge the 

clinical resources of decentralised healthcare facilities and systems (Wootton, 1998, 

1999), whilst allowing cost-effective access to centralised resources (Lewis & Moir, 

1995). 

A reVlew of the literature 10 the area of telemedicine highlights several 

methodological shortcomings. For instance, compared to adult patients, relatively 

few studies appraised child patients' or clinicians' satisfaction with telemedicine. In 

addition, only a small number of studies employed an independent control group to 

compare video-mediated consultation with the standard care patients would normally 

receive (i.e., face-to-face consultation) (see WiIliams et al., 2001). There is a notable 

deficiency of evidence-based clinical outcome data in the literature, and, to date, 

there appear to be no studies comparing long-term health outcomes of patients 
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treated via interactive video and in person. A significant limitation of the literature 

on telemedicine in the area of mental health is the paucity of empirical research in 

clinical psychology. There are very few studies on the health outcomes of patients 

receiving psychological treatments via telemedicine compared with conventional 

face-to-face consultations (e.g., Nelson et al., 2003). Notably, to date, no published 

studies have evaluated the use of video-mediated consultation as a method of service 

delivery in the treatment of childhood functional nocturnal enuresis. These marked 

gaps in the literature will be redressed in the present research. 

1.4 Aims of Thesis 

As already mentioned, childhood nocturnal enureSiS is a prevalent, clinically 

demanding condition which presents predominantly in the primary care setting. 

There is, therefore, considerable pressure to develop effective treatments for the 

condition, and to demonstrate their efficacy in a manner relevant to wider clinical 

practice. The first aim of this thesis, which arises from the above, is to compare the 

efficacy of two behavioural treatments, namely modified dry-bed training and urine 

alarm training, for treating childhood functional nocturnal enuresis when both are 

conveyed by identical minimal intervention methods at the primary care level of 

service delivery. The second aim is to further theoretical knowledge of the 

behavioural treatments employed and ultimately guide treatment policy towards the 

formulation of an optimum regimen. The fmal aim is to compare the efficacy and 

acceptability of video-mediated consultation and face-to-face consultation in the 

treatment of childhood functional nocturnal enuresis using modified dry-bed training. 

The fundamental research questions addressed in this thesis are: 
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1. Do modified dry-bed training and urine alarm training differ in the treatment of 

childhood functional nocturnal enuresis in terms of initial success, dropout, and 

relapse rates? 

2. Is there a difference between the efficacy of modified dry-bed training delivered 

via video link as compared to face-to-face consultation in the treatment of 

childhood functional nocturnal enuresis in terms of initial success, dropout, and 

relapse rates? 

3. With which mode of consultation (i.e., video or face-to-face) are patients, their 

parents, and the therapist most satisfied? 

1.5 Chapter Summaries 

Chapter 1 provides an introduction to this thesis together with an outline of the key 

aims ofthe research. 

Chapter 2 covers a review of the literature relating to childhood nocturnal enuresis. 

The psychosocial implications of nocturnal enuresis for both children and their 

families are discussed followed by a brief historical background, defmition of the 

terms, classification, examination of prevalence rates, and description of the anatomy 

and physiology of the urinary system. Finally, the principal theories of aetiology and 

treatment approaches are examined, culminating in a discussion of the urine alarm 

training and dry-bed training procedures which are central to the thesis. 

Chapter 3 covers a review of the literature in the area oftelemedicine. It provides a 

defmition of the terms and description of the technology followed by a brief 

historical background. The potential effects of the technology on patient-clinician 
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communication are discussed, followed by an evaluation of the research on user 

satisfaction, patient health outcomes, and cost-evaluation. The review culminates in 

a brief outline of the issues relating to the implementation oftelemedicine within the 

United Kingdom's National Health Service (NHS). 

Chapter 4 outlines issues relating to the minimal intervention service delivery 

approach, and the use of bibliotherapy, videotherapy, and computer-assisted 

multimedia technology as therapeutic tools in the work of professions such as 

clinical psychology. 

Chapter 5 describes the construction process and purpose of the self-help biblio-cum

video therapy materials employed in the present research. 

Chapter 6 reports fmdings from a pilot study in which the relative efficacy of 

modified dry-bed training and urine alarm training was compared in the treatment of 

childhood functional nocturnal enuresis (in terms of initial success, drop out, and 

relapse rates) when conveyed by identical minimal intervention methods at the 

primary care level of service delivery. 

Chapter 7 reports fmdings from a study that endeavoured to redress the 

methodological shortcomings of the pilot study reported in Chapter 6. 

Chapter 8 reports fmdings from a study in which the relative efficacy of modified 

dry-bed training delivered via video link and face-to-face consultation was compared 

in the treatment of childhood functional nocturnal enuresis (in terms of initial 

success, drop out, and relapse rates). In addition, patient, parent, and therapist 
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satisfaction with videoconsultation as compared to face-to-face consultation was 

evaluated. 

Chapter 9 discusses the fmdings of the studies reported in Chapters 6, 7, and 8 

respectively, and concludes with a discussion concerning the implications of these 

fmdings with regard to future research and clinical practice. 

The following chapter covers a review of the literature in the area of childhood 

nocturnal enuresis. 



11 C apter 2. 
Childhood Nocturnal Enuresis: 

Review of Literature On 
Theory and Therapy 
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2.1 Introduction 

This review is intended to provide a general overview of issues relating to childhood 

nocturnal enuresis. Discussion focuses on the psychosocial implications of nocturnal 

enuresis for both children and their families followed by a brief historical 

background, defmition of the terms, classification, examination of prevalence rates, 

as well as a description of the anatomy and physiology of the urinary system. 

Finally, the principal theories of causation and treatment approaches are examined, 

culminating in a discussion of the urine alarm training and dry-bed training 

procedures which are central to the thesis. 

2.2 Psychosocial Implications 

Nocturnally enuretic children often believe they are the only ones among their peers 

with this disorder. This belief can foster feelings of shame and isolation in these 

children who will often avoid social activities such as overnight trips and sleepovers 

for concern that their bedwetting will be detected by peers (Warzak, 1993). They 

may even prevent friends from entering their bedroom for fear it might smell of urine 

(Norgaard et al., 1997). Unfortunately, their reservations are well founded given that 

socially unacceptable characteristics may negatively affect how a child is perceived 

and evaluated by peers as a potential friend (Allen et al., 1993; Friman et al., 1993). 

Social avoidance, however, restricts social interaction and can threaten normal 

development. Furthermore, the impact of bed wetting is found to increase with age as 

the enuretic child becomes more aware of the social stigma associated with the 

disorder (Butler et al., 1994). 
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A negative ramification for parents - aside from the time, effort, and expense 

associated with cleaning and replacing bedding - is often the sense that their child's 

bedwetting is a reflection of their poor parenting skills, This may cause them to 

attempt to coerce the child to become dry. Others may believe that their child wets 

the bed intentionally, perhaps to anger them, or is too lazy to use the toilet during the 

night. In such cases, parents may adopt punitive measures to correct perceived 

inappropriate behaviour, potentially leading to negative parent-child interaction 

(Warzak & Friman, 1994), Punitive consequences for bedwetting may range from 

the removal of a privilege to emotional or physical abuse in more dysfunctional 

families (Shelov et al., 1981; Warady et ai" 1991; Warzak, 1993). It is of much 

concern that up to one-third of parents have been found to punish their child for 

wetting the bed (Butler, 1987; Butler et at"~ 1993; Haque et at"~ 1981; Shelov et a/., 

1981; White, 1971). Using Morgan and Young's (1975) Tolerance for Enuresis 

Scale, Butler et al. (1986) found that a greater perceived burden on the mother and 

ascription of the cause of bedwetting to the child were associated with greater 

parental intolerance. 

The most detrimental effect of bedwetting is perhaps its impact on the child's self

esteem (Butler, 1998), As well as parental intolerance and punishment, which can 

often result in low self-esteem (Coopersrnith, 1967), sibling teasing and continual 

treatment failure may cause embarrassment to the enuretic child (Warzak, 1993), 

Few enuretic children are aware of the widespread incidence of enuresis. This lack 

of awareness, coupled with a tendency among many families to treat the child's 

bedwetting as a 'secret' (Butler, 2001), contributes to the child's sense of being 

isolated and 'different', and further diminishes their self-worth. In support of this 
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assertion, there are controlled studies that demonstrate a significant improvement in 

self-esteem in nocturnally enuretic children following treatment (e.g., Hagglof et al., 

1996; Moffatt et al., 1987). 

With regard to emotional symptomatology, children with nocturnal enuresis appear 

emotionally stable (Cullen 1966; Tapia et al., 1960). On self-report batteries of 

social and emotional adjustment, these children fall within the normal range (Moffat 

et al., 1987; Wagner et al., 1982; Wagner & Mathews, 1985) and perceive 

themselves similarly to their non-enuretic peers (Butler et al., 1994; Wagner & 

Geftken, 1986; Wille & Anweden, 1995). Nocturnally enuretic children tend to be 

perceived by their parents and teachers as being sensitive and occasionally 

withdrawn but not as psychologically distressed (Couchells et al., 1981; Oppel et al., 

1968a). 

With regard to behavioural problems in nocturnally enuretic children, the fmdings 

are ambiguous. Some studies suggest that enuretic children tend to display 

behaviour problems (e.g., Byrd et al., 1996; Devlin, 1991; Moffatt, 1989). However, 

these fmdings are contradicted by other studies, which show no association between 

behaviour problems and nocturnal enuresis (e.g., Couchells et al., 1981; Cullen, 

1966; Moffatt, 1994; Wagner et al., 1982; Wille, 1994a). 

Although functional nocturnal enuresis is not inherently harmful, if left untreated, it 

may cause social embarrassment, negative self-concept, and in some cases 

behavioural problems. Thus, timely and effective treatment is essential. Health-care 

professionals must demystify the disorder by explaining to both enuretic children and 

their parents that it is a common condition which often results from a deficit of 
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proprioceptive and muscular learning rather than being due to laziness or wilful 

rebellion on the part of the child. 

2.3 Historical Perspective 

Parents and physicians have been concerned with childhood nocturnal enuresis since 

early history. The tenn 'enuresis' originates from the Greek word enourein, which 

means "to void urine" (Mikkelsen, 1991, 2001). 

The history of nocturnal enuresis dates back as far as 3,500 years. In an intriguing 

historical review, Glicklich (1951) quotes a remedy for urinary incontinence 

proposed in 1550 BC: a mixture of juniper berries, cyprus, and beer (see Garrison, 

1923). With the exception of this reference, there is no further mention of enuresis 

until the Middle Ages. 

The first book on paediatrics was published near the end of the Middle Ages in 1472 

by Paulus Baggellardus and included a chapter entitled On Incontinence of Urine and 

Bedwetting (see Ruhrah, 1925). Various proposed cures followed the doctrine of 

humours and organs and included the lung of a goat, the pulverised bladder of a 

young breeding sow, the ground cerebrum of a hare, and the inside skin of the 

stomach of chickens, which were made into tonics and drunk by the child. 

Thomas Phaer, in 1554, published the frrst book on paediatrics in the English 

language called Bake of Children and included a paragraph entitled Of Pyssying in 

the Bedde. He sustained the humoural and organ therapy approach, which continued 

into the 17th and early 18 th centuries. However, in the 18 th century, nerve pathology 

was emerging as a more popular explanation for enuresis, and therapy included the 
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application of blister-producing chemicals to the sacrum because of its boundary 

with the pelvis and location for nerve pathways to the bladder. Mechanical devices 

to block the flow of urine were also frequently employed during the 18th century. An 

example of one such device was an iron yoke covered with velvet that was clamped 

onto the penis to prevent urination (Wilks, 1864). 

In the 19th century, despite the proliferating literature on enureSlS, the medical 

community remained unable to explain its cause, although numerous aetiological 

explanations were proposed. These included imbalance of the musculature of the 

bladder; irritability of the bladder caused by food or drink producing acidic urine, or 

intestinal parasites; and dreams. The literature also mentioned a neurogenic basis for 

enuresis as well as pathology of the genitourinary tract. The most popular theories of 

aetiology in the 19th century were significant in their effect on 20th century thought. 

Many of the general measures proposed during this time persist in contemporary 

practice such as emptying the bladder at bedtime and avoiding deep sleep by waking 

the child. 

The pharmacopoeia in the 19th century was rapidly expanding, and several drugs 

were widely used, including belladonna. At the same time, various electrical stimuli 

were in popular use. These apparatus relied on mild electric shock to waken the 

child upon wetting the bed. A novel school of thought also emerged in the 19th 

century, which recommended no treatment because events such as puberty and 

marriage were considered sufficient to provide a curative shock to the genitourinary 

organs. The allaying of anxiety first appeared as a therapeutic modality within this 



approach. The theory of decreased bladder capacity was proposed in the latter part 

of the 19th century. 

The most popular change from the 19th to the 20th century was the advent of 

psychiatry and the transfer of aetiological emphasis from the medical to the 

psychological community. Since early psychology was modelled after medicine, the 

disease model was adopted and disorders were viewed in terms of pathology, cause, 

and cure. 

In the early 20th century, following the development of psychoanalytic theory, 

enuresis was considered to have an emotional basis as a symptom of a personality 

disorder. From this perspective, bedwetting was seen as wish fulfilling and as a 

regression to the early stages of infancy. 

In 1938, Professor Mowrer from Harvard University and his wife modified the 

prototype electrical equipment mentioned above into a more humane form by 

replacing the electric shock with the ringing of a bell (see Mowrer & Mowrer, 1938). 

The equipment is widely used in contemporary practice and is commonly referred to 

as "urine alarm training" or "bell and pad". (Urine alarm training together with other 

contemporary treatments will be discussed later in the chapter). 

2.4 Definition 

Functional nocturnal enuresis is defmed as unintentional voiding of urine in bed 

whilst asleep, in the absence of neurological or urological pathology, after an age 

when nighttime bladder control is normally achieved (Fritz & Armbrust, 1982; 

Walker et al., 1989). However, there is considerable disagreement regarding the age 
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at which a child is expected to attain nocturnal continence. Diurnal continence is 

typically achieved by the age of 3 or 4 years, although some authors concur that 5 or 

6 years is more apt (see Walker et al., 1989). Nighttime bladder control is normally 

achieved within one to two years of attaining daytime continence. The age at which 

a child is considered nocturnally enuretic ranges from 3 (Campbell, 1970; Muellner, 

1960a, 1960b; Pierce, 1980) to 5 years (American Psychiatric Association, 1994, 

Enuresis Information & Resource Centre, 1994; Forsythe & Redmond, 1974; 

McKendry & Stewart, 1974; Schaefer, 1979). Furthermore, there is substantial 

disparity regarding the frequency of bedwetting required for a child to be identified 

as nocturnally enuretic, ranging from once to twenty-one times a month (Forsythe & 

Redrnond, 1974; Groenhart, 1943; Hallgren, 1965; Oppel et al., 1968b). 

According to the Diagnostic and Statistical Manual of Mental Disorders - lh edition 

(DSM-IV) (American Psychiatric Association, 1994), the criteria for functional 

nocturnal enuresis are: (1) repeated involuntary or intentional voiding of urine by 

night in bed; (2) at least two such events per week for 3 consecutive months or 

presence of clinically significant distress or impairment in social, academic, or other 

important areas of functioning; (3) chronological or developmental age of at least 5 

years; and (4) not due to the direct effect of a substance (e.g. , diuretic) or a general 

medical condition (e.g. , diabetes, spina bifida). 

2.5 Oassification 

Inappropriate emptying of the bladder during the daytime (i.e., in clothing or 

unsuitable places) is referred to as diurnal wetting. Inappropriate emptying of the 

bladder at nighttime (i.e., in bed) is referred to as nocturnal wetting. This distinction 
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is relevant in that there is a significantly higher incidence of medical problems 

associated with daytime wetting such as urinary tract infection and abnormal 

urodynamics. Approximately 80% of enuretic children suffer from nocturnal 

enuresis, 15% diurnal enuresis, and 5% both nocturnal and diurnal enuresis 

(Sorotzkin, 1984). 

When a child has never managed to attain nighttime bladder control, this is 

commonly referred to as primary nocturnal enuresis. It is also known as continuous 

or persistent nocturnal enuresis. If a child relapses after achieving total continence 

for an established period, this is referred to as secondary nocturnal enuresis, and is 

also known as discontinuous or acquired nocturnal enuresis (American Psychiatric 

Association, 1994; Doleys & Dolce, 1982). There is significant variation in the 

literature regarding the duration of the period of dryness required for a child to be 

recognised as suffering from secondary nocturnal enuresis, ranging from one 

(Kolvin, 1975) to 12 months (Oppel et al., 1968b). Although the distinction between 

primary and secondary nocturnal enuresis was set as a one-year period of dryness in 

the third edition of the Diagnostic and Statistical Manual of Mental Disorders 

(DSM-III) (American Psychiatric Association, 1987), the DSM-IV does not specify a 

particular time period of continence to make the distinction between primary and 

secondary nocturnal enuresis but instead states "the disturbance develops after a 

period of established urinary continence" (American Psychiatric Association, 1994). 

It is approximated that primary nocturnal enuretics constitute 80% of all bedwetting 

cases (Houts & Abramson, 1990; Mark & Frank, 1995). However, less than 10% of 

these cases are believed to have an organic basis that might account for persistent 

bedwetting (American Academy of Pediatrics Committee on Radiology, 1980; 
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Jarvelin, Huttunen, Seppanen, Seppanen, & Moilanen, 1990; Sorotzkin, 1984; 

Stansfeld, 1973). Some authors (e.g., Kolvin et al., 1973; Novick, 1966; Rutter et 

al., 1973) propose that primary and secondary nocturnal enuresis have different 

causes and are, thus, likely to respond differently to treatments. Contrarily, research 

has demonstrated that primary and secondary nocturnal enuretics tend to respond in a 

similar manner to the same treatment (Bollard, 1982; Do leys , 1977; Shaffer et al., 

1984). According to DSM-JV (American Psychiatric Association, 1994), a common 

time for secondary nocturnal enuresis to become apparent is between the ages of 5 

arid 8 years. 

2.6 Epidemiology 

Numerous epidemiological studies have been conducted in the United Kingdom 

(e.g. , Blomfield & Douglas, 1956; Devlin, 1991 ; Hanafin, 1998), United States (e.g., 

Oppel et al., 1968b), Sweden (e.g., Hallgren, 1965) and Finland (Jarvelin et al., 

1988). Nevertheless, it is difficult to report the prevalence of childhood nocturnal 

enuresis accurately because of variations in defmition and method of data collection 

(DeJonge, 1973; Krantz et al. , 1994), and under-reporting of incontinence to 

professionals (Thomas et al., 1980). 

Nocturnal enuresis has been found to be more prevalent in the United States and 

Australia than in the United Kingdom and Sweden (Oppel et al., 1968b), and in 

many countries it has been found to exist more frequently among children from 

lower socio-economic classes (Blomfield & Douglas, 1956; Essen & Peckham, 1976; 

Miller et al. , 1960; Oppel et al., 1968b; Stein & Susser, 1967a). 
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In the United Kingdom, the generally quoted prevalence rates are that 15-20% of 5 

year olds, 7% of7 year olds, 5% of 10 year olds, 2-3% of 12-14 year olds, and 1-2% 

of those aged 15 and over wet the bed on average twice a week (pierce, 1980; Rutter 

et al., 1973). From these figures, it is estimated that 500,000 children, in the United 

Kingdom, between the ages of6-16 years have nocturnal enuresis out ofa popUlation 

of 8.4 million in this age group (Blackwell, 1995). Butler (1994) estimates the 

figures to be as much as 7,500,000 children over the age of 7 years in the United 

Kingdom. Out of 168,000 children in Glasgow, Scotland, it is estimated that 5,000 

children between the ages 5-15 years have primary nocturnal enuresis (Tappin et al. , 

2003). Epidemiological studies carried out in various countries demonstrate that 

although nocturnal enuresis declines with age, it does not disappear in adolescence or 

adulthood; Doleys (1977) estimates this percentage to be 1-2%. 

Nocturnal enuresis is observed in approximately twice as many boys as girls 

(Crawford, 1989; Murphy & Carr, 2000; Walker, 1995; White, 1971). However, this 

gender difference diminishes with age (Verhulst et al., 1985), and is reported by 

some authors as being around the ll-year age mark (DeJonge, 1973; Houts et al., 

1994; Mellon & Routs, 1998). 

A study conducted by Forsythe and Redmond (1974) found the annual spontaneous 

cure rate for untreated nocturnal enuresis to be approximately 14% between ages 5 

and 9 years, 16% between ages 10 and 14 years, and 16% between ages 15 and 19 

years. From these figures, it can be deduced that there is a 50% probability of a 5-

year-old nocturnally enuretic child becoming dry by the age of 10 years (Schaefer, 

1993). It is clear then that untreated children will more than likely continue wetting 
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the bed for several years. Hence, it is inappropriate for healthcare professionals to 

advise non-treatment (as is sometimes the case), especially as the adverse 

psychosocial effects of bed wetting are well documented (e.g., Warzak, 1993). 

2.7 Anatomy and Physiology ofthe Urinary System 

A brief and simplistic description of the anatomy and physiology of the urinary 

system, mature bladder functioning, and the developmental stages related to the 

acquisition ofbladder control is provided. 

The urinary system consists of two kidneys in which urine is generated; two ureters 

of tube-like structure both of which continuously transport urine from the 

corresponding kidney to the bladder; the bladder which stores urine and is a hollow, 

stretchy saclike structure similar in physical form to a small balloon; the detrusor 

muscle that is contained within the wall of the bladder; the urethra which is 

composed of a canal-like structure that extends from the base of the bladder to the 

outside of the body where urine is eliminated; and two sets of valve-like sphincter 

muscles, internal and external, located between the base of the bladder and the 

beginning of the urethra. A simplified diagram of the urinary system is shown below 

in Figure 2.1. 

Mature bladder functioning is composed of three mam stages: storage, 

postponement, and emptying. In the storage phase, which is involuntary, the bladder 

stretches as it fills with urine. The detrusor muscle surrounding the bladder adapts to 

allow increasing distension, this being due to the elastic properties of smooth muscle 

and collagen in the detrusor wall. However, once the bladder reaches its maximum 



24 

filling capacity (i.e. , functional bladder capacity), there is an initial desire to void. 

This is because the detrusor muscle stops relaxing and begins waves of contractions, 

which causes increased pressure within the bladder, and the internal and external 

sphincter muscles to begin to relax. 

Adrenals -r:::::::::j----~ 

Ureters --==*.===11- ' 

Urethra ---I!---~-V 

Figure 2.1. The urinary system. 

The next two stages, the postponement of urination and emptying of the bladder, are 

both under voluntary control. During the postponement phase, voiding is inhibited 

(until reaching the toilet) by maintaining pressure on the sphincter muscles and 

perianal pressure (Yeates, 1973). In the final phase, once the pressure within the 

bladder exceeds the urethral closure pressure caused by relaxation of the internal and 

external sphincters, the neck at the base of the bladder opens, and urine is discharged 

via the urethra (into the toilet). During this phase of voiding, bladder contractions 

and sphincter relaxation are maintained until the bladder is fully emptied (Yeates, 
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1973). A more detailed description of the anatomy and physiology of urinary 

functioning is available elsewhere (e.g., Brock & Kaplan, 1980). 

The developmental stages encountered in the acquisition of mature bladder 

functioning are outlined below. There is a demonstrated awareness of the sensations 

accompanying bladder fullness between the ages of 1 and 2 years. The capacity to 

retain urine and thus postpone micturition (by voluntarily contracting the sphincter 

muscles) develops by the age of3 years. At this age, many children achieve daytime 

bladder control. The ability to initiate and terminate the flow of urine in midstream 

occurs at about the age of 4.5 years, whilst the capacity to empty a partially filled 

bladder voluntarily occurs at around the age of 5 years. Around this time, the 

functional bladder capacity of a child is equivalent to that of an adult. Between the 

ages of 4 and 5 years, approximately 80% of children develop nighttime bladder 

control. Although nocturnal continence is usually attained after daytime continence, 

this is not always the case (Stein & Susser, 1967b). Furthermore, there is much 

variability in the rate of maturation in the development of mature bladder 

functioning. 

2.8 Theories of Aetiology 

Nocturnal enuresis is multifactorial in origin, arising from a number of conditions 

(Butler et al., 1994; Djurhuus, 1999; Lackgren et al., 1999), and one or more ofthese 

causal factors may be operating to maintain bedwetting or keep the child from 

becoming dry at night. The theories of aetiology of nocturnal enuresis are classified 

into two broad categories, namely biological-medical and psychological-behavioural. 
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2.8.1 Biological-Medical Factors 

2.8. 1.1 Urinary Tract In fection 

A urinary tract infection can occur when bacteria from the anal or vaginal areas, or 

residual urine in underwear, enter the urethra. The symptoms associated with a 

urinary tract infection include feverishness, painful urination, uncontrollable 

dribbling, urgency, and a frequent urge to urinate. 

Dodge et al. (1970) estimate the incidence of urinary tract infections within the 

nocturnally enuretic population to be as much as five times that in the normal (non-

enuretic) population. Among nocturnally enuretic children, up to 10% of girls suffer 

urinary tract infections compared to 5% of boys (Stansfeld, 1973). 

Urinary tract infections are often successfully treated with antibiotics (Margileth et 

al. , 1976). Interestingly, only about 40% of nocturnally enuretic children with a 

urinary tract infection achieve nighttime continence once the infection is cleared 

(Schmitt, 1982). From these data, it can be inferred that although nocturnal enuresis 

can be caused by a urinary tract infection, it can itself cause a child to be susceptible 

to such an infection. 

2.8. 1.2 Functional Bladder Capacitv 

Functional bladder capacity refers to the maximum amount of urine that can be 

accommodated in the bladder before the urge to void begins, and not the actual 

structural size of the bladder. Children with smaller functional bladder capacities 

pass the same amount of urine as children with normal bladder capacities, but do so 

at more frequent intervals and in smaller quantities (Esperanca & Gerrard, 1969a). 
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With regard to nocturnal enuresis being due to a small functional bladder capacity, 

the ftndings are ambiguous. Early studies reported that nocturnally enuretic children 

tend to have a smaller functional bladder capacity compared to normal (non-enuretic) 

children (e.g., Starfteld, 1967; Starfteld & Mellits, 1968; Troup & Hodgson, 1971; 

Zaleski et al., 1973). A study assessing the relationship between parental toilet

training habits and primary nocturnal enuresis was conducted by Christmanson and 

Lisper (1982). The researchers discovered that nocturnally enuretic children were 

taken more frequently to use the toilet than their non-enuretic peers during toilet

training. This led them to conclude that the enuretic child' s bladder may have had 

insufftcient opportunity to learn to hold a large volume of urine. However, Doleys 

(1978) contended that not all nocturnally enuretic children have a small functional 

bladder capacity, and that increased bladder capacity (brought about by a behavioural 

technique called retention control training) does not always result in the eradication 

of bedwetting. Esperanca & Gerrard (1969b) found a considerable overlap in the 

functional bladder capacity of nocturnally enuretic and non-enuretic children of the 

same age. Furthermore, Doleys et al. (1981) noted that an 8-year-o Id enuretic child 

can possess a larger functional bladder capacity than a 4-year-old non-enuretic child. 

A study by Wille (1994b) failed to fmd any signiftcant difference in functional 

bladder capacity between children with primary nocturnal enuresis, formerly 

nocturnally enuretic patients, and controls. Additionally, another study by the same 

author (Wille, 1994a) showed that nocturnally enuretic children possess normal 

nighttime bladder capacities, and that nocturnal enuresis is triggered when full 

bladder capacity is reached. 
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Lastly, when small functional bladder capacity is found to be associated with 

nocturnal enuresis, the direction of causality in the literature is unclear (Gross & 

Dornbusch, 1983). 

2.8. 1.3 Genetics 

A family history of nocturnal enuresis is well documented, and is found to be higher 

for primary than for secondary nocturnal enuresis (Schaefer, 1993). It is estimated 

that between 50-80% of nocturnally enuretic children have close relatives who are or 

were formerly nocturnally enuretic themselves (Lunsing et al., 1991; White, 1971). 

Bakwin (1971) found that the likelihood of acquiring nocturnal enuresis increases 

directly with the closeness of the genetic relationship. The same author reported that 

nocturnal enuresis occurs in about 77% of children with parents that were both 

nocturnally enuretic as children, 44% of children with one parent who was 

nocturnally enuretic, and 15% of children in which neither parent experienced 

nocturnal enuresis. Bakwin's (1971) twins study resulted in interesting fmdings. 

Among boys, 70% of monozygotic twins, compared with only 31 % of dizygotic 

twins were concordant for nocturnal enuresis. Among girls, 65% of monozygotic 

and 44% of dizygotic twins were concordant, this difference being statistically 

insignificant, suggesting that genetic influences may be less important in girls than in 

boys. 

Recent pioneering work in molecular genetics has involved the study of large, 

multigenerational families with primary nocturnal enuresis (e.g., Amell et al., 1997; 

Eiberg et al., 1995; Eiberg et al., 1996; Von Gontard et al., 1999). This research 

demonstrates the involvement of certain chromosomes in nocturnal enuresis. 
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Although this work is in its infancy, it indicates that genetics is an important causal 

factor in primary nocturnal enuresis. However, the possible clinical indications of 

these advances are not yet clear. 

2.8. 1.4 Maturational Delav 

A commonly accepted theory suggests that maturational delay of the central nervous 

system, which reduces its ability to inhibit bladder contraction at night, is associated 

with primary nocturnal enuresis (MacKeith, 1972). Factors that support this 

hypothesis include the spontaneous remission rate with increasing age. More 

recently, Koff (1996) suggested that nocturnal enuresis is due to a dual maturational 

delay in the central nervous system, consisting of a failure to recognise and respond 

to a full bladder, and failure to suppress micturition during sleep. Kofftheorizes that 

both these factors are crucial but neither on its own is sufficient. However, to date 

this theory is unable to explain bouts of nighttime dryness. 

2.8.1.5 Sleep and Arousal Patterns 

As nocturnally enuretic children micturate during sleep, studies have been conducted 

to assess the relationship between bedwetting and sleep-related factors, namely depth 

of sleep and arousability. Depth of sleep refers to the stages of sleep, as determined 

by a particular electroencephalographic (EEG) pattern. Sleep comprises two distinct 

states: rapid eye movement (REM) and non-REM sleep. Non-REM sleep is divided 

into stages 1, 2, 3, and 4; stages 1 and 2 pertain to light sleep, and 3 and 4 to deep 

sleep. Arousability is a behavioural measure used to assess how easily a child can be 

awakened from sleep. 
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Nocturnally enuretic children are often described by their parents as "deep sleepers" 

(Bader et al., 2002). Early EEG studies demonstrate that nocturnally enuretic 

children void during specific stages of sleep. For instance, Finley (1971) found that 

bedwetting tends to occur in stages 1 and 2. On the other hand, Broughton (1968) 

noted that voiding is most likely to occur during the transition between stages 3 and 4 

to stage 1. However, contrary to both these fmdings, other research studies (e.g., 

Bader et al., 2002; Mikkelsen et al., 1980; Norgaard, Hansen, Neilsen, Rittig, & 

Djurhuus, 1989) have shown that there is no association between bedwetting and 

specific stages of sleep. Mikkelsen & Rapoport (1980) reported that the frequency of 

wetting in a given sleep stage is related to the amount of time spent in that stage. 

Moreover, Norgaard and Djurhuus (1993) observed that nocturnally enuretic children 

have similar sleep patterns to those of normal (non-enuretic) children and are able to 

void during any sleep stage. Interestingly, a study by Gillin et al. (1982) found that 

nocturnally enuretic boys have significantly more shallow sleep than non-enuretic 

controls. This fmding is important in that it opposes the predictions of the deep sleep 

hypothesis. In addition, it has been found that bedwetting occurs only when the 

child's bladder reaches maximum capacity (Norgaard & Djurhuus, 1993; Watanabe 

et al., 1997). Therefore, it appears that bedwetting is due to the child's inability to 

rouse from sleep when the bladder reaches its maximum capacity (Neveus, Lackgren, 

Tuvemo, & Stenberg, 1999; Watanabe, 1995; Watanabe et al., 1997). 

Studies of arousability show a similar contradiction to that of depth of sleep. For 

instance, a study conducted by Boyd (1960) showed that nocturnally enuretic 

children took less time to awaken than normal (non-enuretic) children in response to 

having their name called out to them and their shoulder gently shaken. On the other 
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hand, numerous researchers have found nocturnally enuretic children more difficult 

to rouse from sleep than their non-enuretic peers (e.g., Bostock, 1958; N eveus, Hetta, 

Cnattingius, Tuvemo, Lackgren, Olsson, & Stenberg, 1999; Wille, 1994c; Wolfish et 

al., 1997). By way of example, Wolfish et al. (1997) found arousal attempts were 

successful on only 9.3% of occasions in nocturnally enuretic boys compared with 

39.7% of occasions in age-matched non-enuretic boys. 

Overall, these findings do not support a theory of deep sleep as the underlying cause 

of nocturnal enuresis, as bedwetting is demonstrated to occur during any sleep stage. 

It appears that arousability is more likely to be a cause of nocturnal enuresis, but 

much controversy remains. Further research is needed in this area before any firm 

conclusions can be drawn. 

2.8. 1.6 Nocturnal Polyuria (Low Nocturnal Vasopressin Levels) 

Arginine vasopressin, also known as anti-diuretic hormone (ADH) , is produced in 

the hypothalamus, and stored in the pituitary gland. It is normally released into the 

bloodstream in increased amounts during sleep compared to diurnal levels, and 

causes the kidneys to concentrate urine by promoting reabsorption of water through 

the distal tubes of the kidneys, thereby reducing the volume of urine produced 

(Devitt et al., 1999; Hladky & Rink, 1986; Wood et al., 1994). 

Studies in normal volunteers found that decreased nighttime urine production, about 

half of that produced during the daytime, is associated with a nocturnal increase in 

the secretion of ADH (George et al., 1975; Mills, 1951). Interestingly, several 

researchers noted a large production of urine and a decrease in the level of ADH 

during the night in their enuretic subjects (e.g., Lunsing et al., 1991; Medel et al., 
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1998; Norgaard et al., 1985; Puri, 1980; Rittig et al., 1989). These fmdings suggest 

that some nocturnally enuretic children may have a biologically deficient circadian 

rhythm of ADH release (Djurhuus et al. , 1992), resulting in high nighttime urine 

production that exceeds bladder capacity. However, this fails to explain why 

nocturnally enuretic children do not waken in response to the sensation of a full 

bladder to go and void in the toilet. 

2.8.2 Psychological-Behavioural Factors 

2.B.2.1 Emotional Di. turbance 

The psychodynamic and psychoanalytical schools of thought theorise that nocturnal 

enuresis is an externally manifesting symptom caused by underlying conflict, anxiety 

or stress. In their approach to treating the disorder, an endeavour is made to 

eliminate the cause of the emotional disturbance, rather than the actual bedwetting 

behaviour. This is because psychoanalytical theorists believe that eradication of 

nocturnal enuresis rather than the underlying emotional disturbance will result in 

symptom substitution (i.e., bedwetting will be replaced by another inappropriate 

behaviour). However, no evidence of this has been found to occur (Doleys, 1977). 

With regard to there being a relationship between emotional disturbance and 

nocturnal enuresis, several researchers have found no association (e.g., Cullen, 1966; 

Tapia et al., 1960). However, where there is evidence of emotional disturbance, it 

has been found to be more common in nocturnally enuretic girls (particularly those 

of an older age) than boys (Rutter et al., 1973). In addition, although no difference 

has been found in the prevalence of emotional disturbance between primary and 

secondary nocturnal enuretics (Novick, 1966; Rutter et al. , 1973), secondary 
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nocturnal enuresis appears to be associated with a higher incidence of stressful 

events, including parental separation, disharmony between parents, and early 

separation of the child from parents (Fergusson et al., 1990; Jarvelin, Moilanen, 

Vikevainen-Tervonen, & Huttunen, 1990; Kalo & Bella, 1996; von Gontard et al., 

1997). 

As has been noted, the evidence for a relationship between emotional disturbance 

and nocturnal enuresis is ambiguous. Moreover, when a relationship is found to 

exist, the direction of causality is unclear, although there is compelling evidence that 

nocturnal enuresis is a cause of emotional disturbance rather than vice versa (see 

Baker, 1969). 

2.B.2.2 Fall/Iv Learning 

Some researchers emphasise the learned nature of nocturnal enuresis and attribute it 

to habit deficiency, inadequate learning experiences, and inappropriate reinforcement 

contingencies (e.g., Athowe, 1973; Doleys, 1977). According to this learning deficit 

theory, nocturnal enuresis occurs because the child has failed to learn to attend to the 

sensation of a full bladder whilst asleep (see Scott et al., 1990). 

The precise mechanism by which nighttirne continence is attained naturally is 

unknown. However, one assumption is that children achieve continence through 

either learning to wake up from sleep to void in the toilet or to inhibit micturition 

during the night. Peterson (1971) proposed that, unlike most children who attain 

nighttirne continence by learning to avoid the discomfort of a wet bed, some children 

continuously fail to respond to this discomfort, become habituated to it, and 

consequently become nocturnally enuretic. 
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2.8.2.3 Parental Toilet-Training Habits 

Nocturnal enuresis is variously attributed to premature, inconsistent, excessive, or 

coerClve toilet-training (Bindelglas et aI., 1968; Christmanson & Lisper, 1982; 

Despert, 1944). However, the fmdings are equivocal, as other researchers have 

found no association between parental toilet-training habits and nocturnal enuresis 

(e.g. , Klackenberg, 1955). Furthermore, this supposition fails to explain why a child 

that has been improperly toilet-trained wets the bed at nighttime but is able to attain 

daytime continence. 

2.9 Treatment Approaches 

The medical and mental health professions implement a number of treatment 

approaches for functional nocturnal enuresis. These are classified into four 

categories, namely pharmacological therapy, psychotherapy, hypnotherapy, and 

behavioural therapy. In contemporary practice, pharmacological drugs and 

behavioural therapies are administered much more often in the treatment of 

bedwetting than either psychotherapy or hypnotherapy, which is reflected in the 

paucity of literature on the latter two therapies. 

It is important to note that in evaluating the efficacy of a treatment for nocturnal 

enuresis, there is a crucial distinction between its ability to stop bedwetting (i.e., 

initial arrest) and its ability to eradicate bedwetting permanently (i.e., lasting cure) 

(Houts & Abramson, 1990). Research on pharmacological treatments has focused 

largely on the management of bed wetting in terms ofwetting reduction rather than its 

termination, with outcome reported in terms of wetting frequency (Evans, 1991). In 

contrast, the research on psychological and behavioural treatments has emphasized 



3S 

the termination of bedwetting, with outcome typically reported in terms of the 

proportion of patients who attain some cure criterion (e.g., 14 consecutive dry nights) 

(Butler, 1991). 

2.9.1 Pharmacological T herapy 

Although several pharmacological drugs have been used in the treatment ofnoctumal 

enuresis, contemporary medical practice is primarily accounted for by three drugs, 

namely imipramine hydrochloride, oxybutinin chloride, and desmopressin. 

2. 9.1 .1 Imipramine Hvdrochloride 

Imipramine hydrochloride, commercially known as To/rani!, is a tricyclic 

antidepressant, which was initially used to treat depression in adults. MacLean 

(1960) introduced imipramine as a treatment for childhood nocturnal enuresis in the 

early 1960s after he noted that many adult incontinent psychiatric patients treated for 

depression became continent as a side effect of the drug. The exact mechanism by 

which imipramine works in the treatment of bedwetting is not yet fully understood. 

However, it is believed to have an anticholinergic effect on the bladder such that it 

relaxes the detrusor muscle and consequently increases bladder capacity (Blackwell 

& Currah, 1973). 

Imipramine has been shown to be more effective than placebo (Rapoport et al., 1980; 

Shaffer et al. , 1968) and other drugs (Doleys, 1979), with the exception of 

desmopressin in which the efficacy of both drugs is reported to be comparable whilst 

the child is taking the medication (Glazener, Evans, & Peto, 2003a). In a recent 

review, Glazener, Evans, and Peto (2003a) reported that approximately 20% of 
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nocturnally enuretic children become dry whilst on imipramine, but most of them 

tend to relapse after treatment is terminated. Thus, although imipramine may be 

somewhat effective whilst it is being actively administered, in the long-term it is 

largely ineffective. Furthermore, its success rate is not much better than the average 

annual spontaneous cure rate of 15% (Blackwell & Currah, 1973). Wagner et al. 

(1982) compared the efficacy of imipramine, urine alarm training, and waiting-list 

control. The researchers found that after a 14-week period, the wetting reduction rate 

was significantly better in the urine alarm group than in either the imipramine or 

control group, which were not significantly different from one another. 

Due to the direct effect of imipramine on the central nervous system, it has a number 

of potentially harmful side effects, which include muscle tremors, increased heart 

rate, and lowered or raised blood pressure (Werry et al., 1975). A serious concern is 

that even a slight overdose of this drug can have fatal consequences (Gross & 

Dornbusch, 1983). 

2.9. 1.2 Oxvbutinin Chloride 

The 1970s saw the introduction of oxybutinin chloride, an anticholinergic drug, 

commercially known as Ditropan. Oxybutinin has been shown to inhibit bladder 

contractions and increase bladder capacity (Thompson & Lauvetz, 1976; Walker, 

1995). However, its efficacy in the treatment of nocturnal enuresis is dubious, as a 

double-blind placebo study conducted by Lovering et al. (1988) showed that 

oxybutinin is no more effective than a placebo. 

Although oxybutinin is not as hazardous as imipramine, its adverse side effects 

include dizziness, headache (Lovering et al., 1988), digestive disturbances, and 
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nausea (Marconi et al., 1985), which are reported in a review by Glazener, Peto, and 

Evans (2003). 

2.9.1.3 Desmopressin 

Desmopressin (also referred to as DDAVP due to its chemical name desamino-D-

arginine vasopressin) is an antidiuretic drug that has increased vastly in popularity 

over the last decade or so. Desmopressin is an artificial form of the naturally 

occurring vasopressin hormone, which stimulates the kidneys to concentrate urine 

and thereby reduce urine output to the bladder. Insufficient release of vasopressin 

during sleep is referred to as nocturnal polyuria and has been discussed earlier in this 

chapter. A review by Klauber (1989) reported that a number of placebo-controlled 

studies indicate that desmopressin simulates vasopressin by reducing urine output at 

night and consequently reducing the frequency of wetting incidents. A study by 

Dittman & Woiter (1996) found that bedwetting reduced in 74% of children whilst 

on desmopressin treatment, but that they returned to baseline wetting levels after 

treatment ended. Similar findings are reported by other researchers (e.g., Janknegt & 

Smans, 1990; Terho, 1991). Wille (1986) compared desmopressin to urine alarm 

treatment and reported a lasting cure rate of 42% for children treated with 

desmopressin as compared to 82% for those treated with the urine alarm. Bath et al. 

(1996) also compared desmopressin to urine alarm treatment and found that only 

38% of children became dry by the end of desmopressin treatment compared to 57% 

of children treated with the urine alarm. Moreover, a substantial proportion of 

children (80%) relapsed after the medication was withdrawn compared to only 8% 

who relapsed after urine alarm treatment. 
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Although sufficient follow-ups to assess relapse have not been conducted (Glazener 

& Evans, 2003), the aforementioned fmdings point to a relatively high relapse rate of 

desmopressin. Furthermore, the evidence indicates that the efficacy of desmopressin 

is poor compared to urine alarm treatment. 

Desmopressin is much safer than imipramine with relatively few side effects. The 

most serious potential side effect of desmopressin is water intoxication. Water 

intoxication is caused by excessive fluid intake at bedtime and its symptoms include 

headache, nausea, and convulsions (Glazener & Evans, 2003). It is strongly 

recommended that only a small amount of fluid be consumed (maximum 240 ml) on 

any night whilst taking desmopressin (Bernstein & Williford, 1997; Robson et al., 

1996). 

2.9.2 Comparison between Pharmacological and Behavioural Treatments 

Imipramine is significantly cheaper than either desmopressin or urine alarm 

treatment (see Glazener, Evans, & Peto, 2003a). However, its potentially hazardous 

side effects coupled with its ineffectiveness on a long-term basis makes it a poor 

choice for the treatment of bedwetting. Desmopressin is two to three times more 

expensive than urine alarm treatment, and like imipramine tends to be effective only 

whilst the child is taking the medication (Glazener, Evans, & Peto, 2003a). Despite 

this, it has only minimal side effects, and is still the treatment of choice for short 

periods when the child particularly needs to be dry - for example, when away on 

camps, sleepovers, or on holiday. The urine alarm is reported to provide a lasting 

cure in approximately 50% of children treated with this method (Glazener, Evans, & 

Peto,2003b). 
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A review by Houts et al. (1994) reported that although pharmacological treatments 

produce a better outcome than no-treatment or placebo, these gains are usually lost 

after treatment is terminated, and only marginally exceed the average annual 

spontaneous cure rate. A review by Lister-Sharp et al. (1997) noted that cessation of 

bedwetting is reported more often for urine alarm based treatments, both at post-

treatment and follow-up, than pharmacological treatments. 

2.9.3 Psychotherapy 

It is difficult to evaluate the efficacy of psychotherapy due to the frequent lack of 

quantitative treatment and follow-up data, inadequate description of the procedure, 

and frequent use of supplementary therapies. To date, however, psychotherapy has 

been shown to be significantly inferior to behavioural methods in the treatment of 

nocturnal enuresis. For instance, Werry & Cohrssen (1965) compared psychotherapy 

with urine alarm training and a no-treatment control group. The authors found 

psychotherapy to be significantly less effective than urine alarm treatment, but not 

significantly different to the control group. Similar fmdings are reported by DeLeon 

& Mandell (1966). Furthermore, psychotherapy is found to be comparable to the 

average annual spontaneous cure rate (Werry & Cohrssen, 1965). 

2.9.4 Hypnotherapy 

Hypnotherapy is reported by some authors (e.g., Collison, 1970; Olness, 1975) as 

being effective in the treatment of nocturnal enuresis. Unfortunately, as with the 

literature on psychotherapy, data on the long-term efficacy of hypnotherapy are 

lacking (Miller, 1993), and the procedure is rarely described in sufficient detail to 

permit replication. Although few studies have been conducted comparing 



40 

hypnotherapy with behavioural treatments, a study by Edwards and Van Der Spuy 

(1985) found hypnosis to be much less effective than urine alarm training in treating 

bedwetting. 

2.9.5 Behavioural Therapy 

Given the relatively poor results achieved with pharmacological therapy, 

psychotherapy, and hypnotherapy in the treatment of nocturnal enuresis, many 

medical and mental health professionals have turned to behavioural treatment 

approaches. 

Proponents of the behavioural approach believe faulty learning, which was discussed 

earlier in this chapter, is the cause of bedwetting. Routs (1991) suggests that 

"changes of behaviour brought about by application of learning and conditioning 

principles may affect the physiological mechanisms that cause and maintain the 

problem". In other words, the underlying pathophysiology of nocturnal enuresis can 

be altered by employing behavioural techniques. With behavioural training, 

emphasis is placed on teaching the nocturnally enuretic child to notice and respond to 

the urge to void whilst asleep and to differentiate between appropriate and 

inappropriate sites for micturition. 

An essential component of the behavioural approach is to motivate the family to 

carry out the procedures correctly and consistently over a period of time, even if 

there is little or no reduction in wetting frequency during the early to mid-stages of 

treatment. In cases where the family is not sufficiently motivated or is unwilling to 

undertake the training programme other less demanding alternatives, albeit less 

effective, should be considered (e.g., pharmacological drugs). 
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2. 9.5.1 Fluid Restriction 

A common practice among parents of nocturnally enuretic children is to limit the 

amount of fluid they drink before bedtime. This is done in the belief that if the child 

consumes little or no fluid, only a small amount of urine will be produced, which will 

subsequently reduce the likelihood of a wetting incident. However, this practice is 

strongly disapproved of by many researchers (e.g., Doleys, 1977; Hagglund, 1965; 

Meadow, 1973; Morgan, 1981). They argue that restricting fluids will exacerbate the 

bedwetting problem by reducing the functional bladder capacity, as the bladder will 

adjust to holding a smaller volume of urine and trigger at the lower level. 

Nevertheless, it is recommended that drinks with diuretic properties are avoided 

before bedtime (Novello & Novello, 1987), which include caffeinated cola, tea, 

coffee, and hot chocolate. 

2.9.5.2 NightIv Awakening and Toileting 

Another common practice among parents of nocturnally enuretic children is to 

awaken them from sleep on one or more occasions during the night and encourage 

them to void in the toilet (Warzak & Friman, 1994). It is hypothesised that this 

technique works by creating a desire in the child to avoid the aversiveness of being 

woken from sleep (Walker, 1978). Although this method of nightly awakening and 

toileting is advocated by some authors (e.g., Dewdney & Dewdney, 1965; Young, 

1964), it is strongly disapproved of by many others (e.g., Christmanson & Lisper, 

1982; Lovibond, 1964; Morgan & Young, 1972; Perlmutter, 1976). The latter 

contend that this method actually maintains the bedwetting behaviour by making the 

child dependent on being awakened to stay dry (Doleys & Ciminero, 1976), rather 

than promoting awareness ofthe internal cues preceding urination. 



42 

One of the few studies evaluating this technique as a treatment for bedwetting was 

conducted by Young (1964). Young noted that although 67% of children showed 

some reduction in wetting frequency after a 4-week training period, only 17% of the 

sample became completely dry. 

An important point to note about this method is that a parent may consider their child 

to be fully conscious upon being woken, when in fact the child may still be asleep. 

This is often indicated by the fact that the next day the child is unable to recall events 

relating to the previous night's toileting. If the child is not fully awake whilst 

voiding in the toilet, this will only serve to promote the bedwetting behaviour since 

the child is being encouraged to urinate whilst asleep. 

2.9.5.3 Retention Control Training 

Retention control training is a daytime exercise developed to increase the functional 

bladder capacity of nocturnally enuretic children. This technique is supposed to train 

the detrusor muscle to adapt to increasing amounts of urine in the bladder, thus 

allowing the child to sleep throughout the night without having to micturate. The 

procedure involves the child drinking large amounts of fluid once a day, and then 

holding on for long as possible after feeling the urge to void. The child is usually 

encouraged with rewards for holding for longer and longer periods (Paschalis et al., 

1972). 

The fmdings on the effectiveness of retention control training are ambiguous. 

Paschalis et al. (1972) employed retention control training and reported that, after a 

3-month follow-up, approximately 48% of children became completely dry and a 

further 26% showed a reduction in their wetting frequency. Starfield and Mellits 
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(1968) found that 66% of nocturnally enuretic children treated with this method over 

a 6-month period reduced their wetting frequency, and that a further 19% of the 

sample became completely continent. Interestingly, the authors noted that of the 

children whose functional bladder capacity increased during treatment, not all of 

them reduced their wetting frequency or became completely continent, whilst others 

whose bladder capacity changed very little during treatment showed a reduction in 

wetting frequency. Furthermore, Doleys et al. (1977) did not find any association 

between bladder capacity and changes in wetting frequency. This evidence indicates 

that a large functional bladder capacity is not necessarily synonymous with the 

acquisition of continence, and conversely that a small functional bladder capacity 

does not necessitate incontinence. 

Retention control training is not as effective as urine alarm training (Fielding, 1980) 

or dry-bed training (Doleys et al., 1977) in the treatment of bedwetting. However, 

there is some evidence indicating that it may be useful when used in conjunction 

with urine alarm training either by reducing the likelihood of a relapse or by 

accelerating the child ' s acquisition of dryness (Fielding, 1980; Houts et al., 1986). 

2. 9.5.4 Sphincter Control Training 

Sphincter control training is also a daytime exercise and is developed to help 

nocturnally enuretic children gain control over their urination reflex. The procedure 

involves asking the child to initiate and terminate the flow of urine a number oftimes 

in midstream while to ileting. As with retention control training, the child is often 

encouraged with rewards. Sphincter control training is sometimes used in 
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conjunction with retention control training (Walker, 1978), and this combination is 

reported to have some success in combating bedwetting (Walker et al., 1988). 

2.9.5.5 Urine Alarm Training 

In 1938, Mowrer and Mowrer popularised the unne alarm as a treatment for 

nocturnal enuresis. However, a German paediatrician, Pfaundler (1904), originally 

recognised its potential curative effects in 1902 when he employed a device similar 

to that of the Mowrers' to alert nursing staff to wetting accidents of hospitalised 

children. Pflaunder noted a reduction in the frequency of bedwetting incidents as a 

side effect with the use of this device. Mowrer and Mowrer (1938) reported a 100% 

success rate for the 30 children (aged between 3 and 13 years) treated with the urine 

alarm. All children attained a criterion of 14 consecutive dry nights within 2 months 

of urine alarm training. However, subsequent studies evaluating the effectiveness of 

the urine alarm reported more modest success rates of about 75% within 3 months of 

application (see Doleys, 1977). 

The urine alarm apparatus comprises a urine-sensitive pad placed under the bottom 

sheet in the child' s bed and connected to a battery-operated alarm (usually a buzzer). 

The electrolytic effect of a few drops of urine enables the completion of an electrical 

circuit in the pad. When the child begins to micturate in the bed, the alarm sounds 

and continues to do so until manually turned off. This awakens the child, who 

immediately gets out of bed, switches off the alarm, and fmishes voiding in the toilet. 

Recent models of the urine alarm employ small pads attached directly to the child's 

underwear. However, the discussion in this section and the next (i.e., dry-bed 

training) relates to the use of the conventional bedside alarm described above. 
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There is considerable debate in the literature regarding the mechanism of action of 

the urine alarm, and to date this remains open to conjecture. Initially, Mowrer and 

Mowrer (1938) proposed that the curative effects produced by the urine alarm 

conform to a classical conditioning paradigm, with the conditioned stimulus (bladder 

distension cues) gradually gaining the ability to produce the conditioned response 

(wakefulness) through pairing with the unconditioned stimulus (sounding of the 

alarm). However, this model represents backward conditioning, which results in 

weaker associative learning than forward conditioning (Lieberman, 1990). In 

addition, this interpretation fails to explain why the majority of children who become 

dry with urine alarm treatment do so by sleeping through the night without wetting 

(Bonde et al., 1994; White, 1971), when theoretically they should learn to waken in 

response to full bladder sensations (White, 1971). Later interpretations (Lovibond, 

1964: Lovibond & Coote, 1970) have argued that operant conditioning is a more 

appropriate paradigm for the therapeutic effects produced by urine alarm training. 

According to this model, the child essentially learns to avoid the aversive alarm by 

awakening and voiding in the toilet prior to the alarm sounding, or, as is more often 

the case, retaining urine and sleeping through the night. Lovibond's (1964) book 

provides a comprehensive critical analysis ofMowrer and Mowrer's (1938) theory. 

Outcome studies on the effectiveness of urine alarm training have shown that it 

eliminates bedwetting in 70-90% of cases (Doleys, 1979; Lovibond, 1964; Lovibond 

& Coote, 1970; Sacks & DeLeon, 1983; Turner, 1973; Yates, 1970). Doleys (1977) 

conducted a review of 12 studies using the urine alarm between 1960 and 1975, and 

found that 75% of 628 children were successfully treated within 5-12 weeks (with 

success rates ranging between 62-90% across studies). The criterion for success used 
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in these studies was a specific number of consecutive dry nights ranging from 7 

(Finley et al., 1973) to 28 (Baker, 1969; Taylor & Turner, 1975). Despite the 

relatively high success rate, 41% of these children relapsed (with relapse rates 

ranging between 13-79% across studies). Most relapses occurred within 6 months of 

attaining the initial success criterion. Nevertheless, 54 of 80 (68%) relapse cases 

were successfully re-treated with the urine alarm within 2-4 weeks. Butler (1987) 

reviewed 11 studies since 1980 and found relapse rates between 29% within 6 

months and 66% within 1 year of successful urine alarm treatment. Some 

researchers (e.g., Kolvin et al., 1973; Said et al., 1991) have reported that children 

with primary nocturnal enuresis respond significantly better to urine alarm training 

than those with secondary nocturnal enuresis. Conversely, other researchers (e.g., 

Dische et al., 1983; Morgan & Young, 1975; Sacks & DeLeon, 1973; Taylor & 

Turner, 1975) have found no notable disparity in treatment outcome between primary 

and secondary nocturnal enuretics. Finley et al. (1982) observed that children who 

wet the bed more than once per night take longer to attain continence when treated 

with the urine alarm and have a higher relapse rate than those who only wet once per 

night. 

Despite the comparatively high relapse rate associated with urine alarm training, 

studies confirm that it is more effective in the treatment of bed wetting than a placebo 

(Turner et al., 1970; White, 1968), the presence of an inoperative alarm (Baker, 

1969), psychotherapy (DeLeon & Mandell, 1966; Novick, 1966; Werry & Cohrssen, 

1965), hypnotherapy (Edwards & Van Der Spuy, 1985), retention control training 

(Fielding, 1980), imipramine (Monda & Husmann, 1995; Wagner et al., 1982), and 
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desmopressin (Bath et al., 1996; Wille, 1986). Nevertheless, the consensus is that 

the high relapse rate is a significant shortcoming of this treatment modality. 

To minimise the relapse rate, two procedures have been developed as an adjunct to 

urine alarm training, namely overlearning and intermittent reinforcement. With 

over learning the child is required to drink a large amount of fluid before bedtime. 

This procedure commences once the child has attained a criterion of 14 successive 

dry nights with standard urine alarm training, and continues with the urine alarm 

device in place until the child is dry for a further 14 consecutive nights. Young and 

Morgan (1972) theorised that overlearning generalises the newly acquired skill of 

bladder control to greater levels of bladder fullness. With the use of overlearning, 

the authors observed a reduction in relapse rate with urine alarm training from 35% 

to 13%. Other researchers (e.g. , Jehu et al., 1977; Morgan, 1978; Taylor & Turner, 

1975) have subsequently reported that overlearning significantly reduces the relapse 

rate. However, a shortcoming of this procedure is that it increases the time required 

to attain continence (Taylor & Turner, 1975). With the intermittent reinforcement 

procedure, the urine alarm is presented on a variable rather than a continuous 

schedule. According to learning theory, conditioning (acquisition of nocturnal 

continence) is more resistant to extinction (relapse) when an intermittent 

reinforcement schedule is utilised (Lieberman, 1990). Several studies (Abelew, 

1972; Finley & Besserman, 1973; Finley et al., 1973; FinLey et al., 1982; Finley & 

Wansley, 1976; Finley et al., 1977) have demonstrated a significantly lower relapse 

rate when an intermittent reinforcement schedule is used in conjunction with urine 

alarm training compared to a continuous schedule. A 70% reinforcement schedule 

has been shown to be the most effective method (Finley et al., 1973; Finley & 
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reinforcement requires a longer time to reach dryness criterion (Taylor & Turner, 

1975). Morgan (1978) conducted a review of 8 studies employing overlearning 

and/or intermittent reinforcement procedures. Overall, he found both procedures are 

considerably more effective than standard urine alarm training (i.e., continuous 

reinforcement schedule) with regard to decreasing subsequent relapse and that 

overlearning is superior to intermittent reinforcement. Nonetheless, both 

overlearning and intermittent reinforcement procedures reduce relapse at the cost of 

increased treatment duration (Taylor & Turner, 1975). 

Aside from the relapse rate, other difficulties commonly experienced in the 

application of urine alarm training include the child failing to awaken in response to 

the alarm (Lovibond, 1964), parents allowing the child to switch off the alarm and 

return to bed without voiding in the toilet (Mellon & Houts, 1998), infrequent or 

light wetting (Schaefer, 1993), and premature withdrawal from treatment (between 

12-16 weeks is typically required) (Mellon & Houts, 1998). The dropout rate with 

urine alarm training is reported to be as high as 40% (Johnson, 1980). A concern 

about the increased treatment time required with over learning and intermittent 

reinforcement procedures is the likelihood of an increase in the already high dropout 

rate. 

Overall, urine alarm training is not very successful when it is implemented without 

adjunctive training procedures. It is only effectual in achieving initial arrest in 

approximately two-thirds of patients, about two-thirds of which subsequently relapse 

(Kaplan et al. , 1989). However, as has been noted, the problem of relapse can often 
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be remedied through subsequent re-treatment - although this is not always successful 

(Mellon & Houts, 1998) - and the use ofoverlearning and intermittent reinforcement 

procedures (Ondersma & Walker, 1998). 

Despite the limitations of the urine alarm, studies have consistently shown it is more 

efficacious in the treatment of bedwetting than pharmacological drugs (e.g., Bath et 

al. , 1996; Wagner et al., 1982; Wille, 1986) and other simple behavioural 

interventions (e.g., Fielding, 1980). It has also been found to be an essential 

component in complex behaviour therapies such as dry-bed training (Bollard & 

Nettelbeck, 1981; Bollard & Woodroffe, 1977; Glazener et al., 2004; Nettelbeck & 

Langeluddecke, 1979). In addition, urine alarm treatment does not produce the 

potential side effects associated with medication. Notwithstanding, urine alarm 

training requires a considerable time commitment and disruption of sleep for patients 

and their families, and does not provide an instantaneous cure. 

2.9.5.6 Drv-Bed Training 

Dry-bed training is a multifaceted behavioural programme originally devised by 

Azrin et al. in 1973 to treat nocturnal enuresis in institutionalised retarded adults. 

The success of this endeavour was subsequently extended by the authors to the 

treatment of non-retarded children in an attempt to reduce the time taken to reach 

dryness criterion with traditional urine alarm training (Azrin et al., 1974). 

The archetype dry-bed training programme developed by Azrin et al. (1974) for 

nocturnally enuretic children is highly complex in that it employs a variety of 

different techniques. The programme incorporates the use of a urine alarm, 

overlearning, nightly awakenings and toiletings, retention control training and 
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positive reinforcement for appropriate urination and dry beds; and mild reprimand, 

cleanliness training, and positive practice for wetting accidents. The training 

programme consists of three successive stages, namely one night of intensive 

training, post-training supervision (which continues until the child attains 7 

consecutive dry nights), and normal routine (which continues until the child is dry 

for 14 consecutive nights). The programme is started by a professional trainer who 

spends the fIrst night in the child's home, and thereafter the programme is 

administered by the child's parents. 

The fIrst stage (intensive training) incorporates all of the aforementioned features and 

requires the child to be awakened from sleep every hour during the fIrst night of 

training. One hour before bedtime, the child is informed by the trainer of all the 

stages of the dry-bed training procedure. A urine alarm device is placed on the 

child's bed. The child is then asked to perform the positive practice procedure. This 

requires the child to lie down in bed, count to 50, then get out of bed, go quickly to 

the bathroom and try to urinate, and return to bed. This routine is repeated 20 times 

by the child. At bedtime, the child is given fluids to drink, and asked to repeat the 

training instructions to the trainer, after which the child is put to bed to sleep. One 

hour after this, and hourly throughout the night, the child is awakened with minimal 

prompt and asked to go to the bathroom to attempt to urinate. Immediately prior to 

urination, the child is asked to try to inhibit voiding for one hour. If the child is able 

to inhibit urination, the child is praised for having control, and returns to bed. If the 

child is unable to inhibit micturition, the child voids in the toilet, is praised for 

correct toileting, and returns to bed. In either case, the child is asked to feel the dry 

bed sheets and is praised for having a dry bed. The child is given fluids to drink and 
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put to bed to sleep until the next hourly wakening, and is only woken again before 

this time in the event of a wetting accident. If a wetting accident occurs during the 

night, the alarm is switched off by the trainer, the child is awakened, mildly 

reprimanded, and instructed to fmish voiding in the toilet. The child then 

immediately performs cleanliness training, which requires the child to change wet 

clothes and bedding. The child places the wet clothing and bedding in the laundry 

basket and remakes the bed with clean sheets. The child then performs the positive 

practice procedure (as described above), the alarm is reactivated, and the child goes 

back to sleep until the next hourly wakening. The next night, positive practice will 

be performed immediately before bedtime as a consequence of the abovementioned 

wetting accident. 

Following the night of intensive training, the second training stage (post-training 

supervision) commences. This includes the use of the urine alarm, once-nightly 

awakening, positive reinforcement for dry beds, and mild reprimand, cleanliness 

training and positive practice for wetting accidents. Before bedtime, the alarm is 

switched on by the child' s parent. Positive practice is performed if the child 

experienced a wetting accident the night before. The child is then asked to stay dry 

during the night, and is reminded of the consequence of a wetting accident (i.e., 

cleanliness training and positive practice). Lastly, the child is required to repeat the 

parent's instructions before being put to bed to sleep. At the parents' bedtime, the 

child is awakened and sent to the toilet to urinate. The wakening time is moved 

ahead by half an hour each night following a dry bed and is stopped when the child is 

scheduled to be awakened one hour after going to bed. In the event of a wetting 

accident, the child is mildly reprimanded, instructed to finish voiding in the toilet, 
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and upon returning to the bedroom immediately performs cleanliness training and 

positive practice, and then the next night before going to bed, performs positive 

practice again. After a dry night, the child is praised throughout the next day by both 

parents and close relatives. This stage ends when the child achieves 7 successive dry 

nights. 

The fmal stage of training (normal routine) does not involve the use of the urine 

alarm. The parent checks the child' s bed in the morning. If the bed is wet, the child 

is required to immediately perform cleanliness training. Before bedtime the next 

evening, the child is required to perform positive practice. If 2 wetting accidents 

occur within 1 week, the second stage of the training programme (post-training 

supervision) is reinstated until the child attains 7 successive dry nights again. The 

final stage of the programme (normal routine) then commences again and continues 

until the child achieves 14 consecutive dry nights. The dry-bed training programme 

is described comprehensively in layman terms in a parental self-help book (Azrin & 

Besalel, 1979). The two main changes in this book from the original (Azrin et al., 

1974) procedure include the replacement of the professional trainer on the first night 

of treatment with the child' s parents and the rescheduling ofthis training so that most 

of it is carried out during the daytime and the rest of it during the early part of the 

night. 

Azrin et al. (1974) attribute the acquisition of nocturnal continence with dry-bed 

training to an operant conditioning paradigm in which social-motivational factors 

(such as the averseness of being awakened from sleep, cleanliness training and 
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positive practice, and praise for staying dry, rather than classical conditioning) are 

considered as important as the child' s sensitivity to full bladder sensations. 

In Azrin et al.' s (1974) classic study, 26 children (mean age 8 years) were divided 

into 2 experimental groups and 2 control groups, which were matched for age, sex, 

and baseline wetting frequency. The sample comprised 19 boys and 7 girls who 

were primary nocturnal enuretics that wet on a nightly basis, and all, except one, 

were of normal intelligence. Two children were subsequently excluded from the 

study, one for medical reasons, and the other due to the parents not wishing their 

child to receive behavioural training. Experimental group 1 received dry-bed 

training (with a urine alarm in both the child's and parents' bedroom); the 

corresponding control group received conventional urine alarm training for the frrst 2 

weeks (with an alarm in the child's bedroom during this time) and thereafter dry-bed 

training (with an alarm in both the child's and parents' bedroom). Experimental 

group 2 received dry-bed training (with an alarm in the parents' bedroom); the 

corresponding control group received conventional urine alarm training for the frrst 2 

weeks (with an alarm in the child's bedroom during this time) and thereafter dry-bed 

training (with an alarm in the parents' bedroom). The authors observed that urine 

alarm training produced only a small reduction in bedwetting during the 2-week 

period it was administered compared to dry-bed training, which almost completely 

eradicated bedwetting during this time. All children who failed to attain continence 

after urine alarm training did so when they subsequently received dry-bed training. 

Ultimately, all of the 24 children treated with dry-bed training achieved the criterion 

of 14 consecutive dry nights within a 4-week period. Another fmding was that the 

two experimental groups receiving dry-bed training were not significantly different 
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in terms of wetting outcome, indicating that the alarm sounding in the parents ' 

bedroom was as effective as when it was sounding in both the parents ' and child' s 

bedroom. Thus, an alarm in the child' s bedroom proved unnecessary. Of 

importance is that this fmding clearly demonstrates that the acquisition of dryness 

criterion in experimental group 2 (i.e. , dry-bed training with an alarm in only the 

parents ' bedroom) cannot be attributed to classical conditioning. Instead, the alarm 

in the parents' bedroom is a means of providing operant conditioning (Azrin et al., 

1974). At a 6-month follow-up, none of the children relapsed to pre-treatment 

(baseline) wetting levels; 7 children did wet twice in 1 week but were successfully 

re-trained within a week of receiving dry-bed training. Overall, Azrin et al.'s (1974) 

study demonstrates that dry-bed training is rapid and effective in the treatment of 

nocturnal enuresis. 

Subsequent studies evaluating the effectiveness of dry-bed training have largely been 

unable to replicate the impressive findings by Azrin et al. (1974), and report more 

modest, yet promising, results. Doleys et al. (1977) found that 8 of 13 children 

attained the 14-day dryness criterion within 6-18 weeks of dry-bed training (mean 

treatment duration 10.4 weeks) . The remaining 5 children dropped out of the study 

at various stages throughout treatment. Williams et al. (1978) conducted a 2-year 

follow-up of the 8 children that attained dryness criterion in Doleys et al.' s (1977) 

study, and found that 5 of the 8 remained dry, while 2 were wetting 4 times per 

month and 1 wetting 6 times. Griffiths et al. (1982) treated 12 children aged between 

5 and 9 years (mean age 7.5 years) with dry-bed training. One child subsequently 

dropped out of the study due to the ill health of his mother. All the remaining 11 

children attained the 14-day dryness criterion within 2-20 weeks of treatment 
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(median treatment duration 4 weeks), and, at a 9-month follow-up, 73% of these 

remained dry. Breit et al. (1984) employed dry-bed training with 28 children aged 

between 7 and 16 years (mean age 9.8 years). Of the sample, 3 dropped out of the 

study, and 20 of the remaining 25 children (80%) achieved continence within 9-145 

days (mean treatment duration 5l.9 days). However, 50% of these relapsed within 6 

months. 

Research with dry-bed training has attempted to examine which components of the 

programme contribute most to its success. Bollard and Woodroffe (1977) made two 

important changes to Azrin et al. ' s (1974) dry-bed training procedure. Firstly, the 

child' s parents were instructed to administer the ftrst all-night intensive training 

instead of a professional trainer. Secondly, the authors compared dry-bed training 

with and without the urine alarm. Thirty-four patients were recruited for the study 

and were matched as closely as possible for age, sex, and baseline wetting frequency. 

The age ofthe sample was between 4.5 and 13 years (mean age 8 years), and all were 

primary nocturnal enuretics that wet on a nightly basis. The sample was divided into 

three groups. Fourteen children were assigned to experimental group 1 which was 

identical to Azrin et al.' s (1974) procedure with the exception that the parents 

replaced the professional trainer for the ftrst night of intensive training. Ten children 

were assigned to experimental group 2, which was the same as for experimental 

group 1 with the exception that this group did not utilise the urine alarm at all. 

Wetting accidents in this group were detected by parents wakening the child at a 

scheduled time during the night, or by the child waking during or after micturition, or 

in the morning. In any case, the child was required to perform cleanliness training 

and positive practice immediately upon the detection of a wet bed, and positive 
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practice again the following night before bedtime. Ten children were assigned to a 

no-treatment control group. All the children in the dry-bed training (with alarm) 

group attained the 14-day dryness criterion, the median time being less than 2 weeks. 

None of the 14 children relapsed to pre-treatment (baseline) wetting levels during a 

6-month follow-up; 2 children did wet more than once in 1 week, but were both 

successfully re-trained with dry-bed training within a 2- and lO-week period 

respectively. None of the children in the dry-bed training (without alarm) group 

attained the dryness criterion within the 13-week treatment period, although there 

was a 50% reduction in bedwetting. No change in wetting frequency was reported 

by parents of children in the control group during the 13-week period. A 

shortcoming ofthis study is that parents of children in this group were not required to 

keep a wetting diary and were only contacted at the end of the 13-week period. 

Thus, the wetting frequency reported by these parents can only be assumed to be 

approximate. Bollard and Woodroffe concluded that the fIrst night of dry-bed 

training can be successfully administered by parents instead of a professional trainer, 

and that the urine alarm is an essential component of the dry-bed training 

programme. 

Nettelbeck and Langeluddecke (1979) compared dry-bed training with and without 

the urine alarm and a no-treatment control group for 24 nocturnally enuretic children 

over an 8-week period. In contrast to Bollard and Woodroffe's (1977) study, they 

employed a professional trainer to administer the fIrst night of training instead of the 

child's parents. The authors reported that, similarly to Bollard and Woodroffe's 

(1977) fmdings, all children in the dry-bed training (with alarm) group attained the 

14-day dryness criterion. However, unlike Bollard and Woodroffe's (1977) study, 
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dry-bed training (without alarm) was essentially the same as the control group in 

terms of treatment outcome. Accordingly, Nettelbeck and Langeledducke 

emphasised the importance of incorporating a urine alarm in the dry-bed training 

programme. 

Bollard and Nettelbeck (1981) compared dry-bed training with a urme alarm 

(administered either by the child's parents or a trainer at home, or a trainer in 

hospital), dry-bed training without a urine alarm (administered by the child' s parents 

at home), conventional urine alarm training, and a no-treatment control for 120 

children aged between 4 and 15 years (mean age 9 years). Dry-bed training (with 

alarm) was found to be the most effective in achieving the 14-day dryness criterion. 

All 60 children (100%) in this group attained continence (mean time to criterion 35 

days), but 15 (25%) of these relapsed within 1 year. Sixteen of20 children (80%) in 

the urine alarm training group achieved continence (mean time to criterion 63 days), 

but 6 (37.5%) relapsed within 1 year. Of the 20 children in the dry-bed training 

(without alarm) group, 12 (60%) dropped out of the study at various stages 

throughout treatment. Five of the remaining 8 children (62%) attained dryness 

criterion, but 3 (60%) of these subsequently relapsed within 1 year. Only 2 of 20 

(10%) children in the control group reached dryness criterion but both (100%) 

resumed wetting at baseline levels within 1 year. Although both dry-bed training 

(with alarm) and standard urine alarm training were effective in treating nocturnal 

enuresis, the former was superior in terms of the proportion of children successfully 

treated and speed of acquisition of dryness criterion. However, at a I-year follow

up, there was no significant difference in relapse rate between the two groups. 

Another fmding was that the dry-bed training (with alarm) group was equally 
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efficacious in the acquisition of dryness criterion regardless ofwhether the first night 

was administered by parents or a trainer. That dry-bed training (with alarm) was 

significantly superior to dry-bed training (without alarm) in terms of the proportion 

successfully treated confirms earlier reports (Bollard & Woodroffe, 1977; Nettelbeck 

& Langeluddecke, 1979). Other research (Fincham & Spettell, 1984; Keating et al., 

1983) evaluating dry-bed training without the use of an alarm has also found it to be 

largely ineffective in the treatment of nocturnal enuresis. Bollard (1982) conducted a 

2-year follow-up of patients in Bollard and Nettelbeck's (1981) study in which 60 

children were successfully treated with dry-bed training (with alarm) and 35 (19 of 

which were from another arm in the study) with standard urine alarm training. 

Bollard found that the relapse rate of dry-bed training (with alarm) (39%) was 

comparable to that of urine alarm training (41 %). 

Bollard and Nettelbeck (1982) compared vanous combinations of the mam 

components of the dry-bed training programme in addition to the urine alarm, 

namely the wakening schedule, retention control training, and cleanliness training 

and positive practice - versus a complete dry-bed training (with alarm) programme 

and conventional urine alarm training. The authors observed that none of the single 

components produced significant effects when added to the alarm (although the 

wakening schedule showed the most substantial reduction in wetting), but that effects 

were cumulative when all components were added to the alarm. The more 

components added to the alarm, the more efficacious the technique became. The 

authors discovered that the urine alarm training group resulted in significantly more 

wet nights than any of the other groups. In addition, the group with the wakening 

schedule together with cleanliness training, positive practice, and urine alarm, and 
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the complete dry-bed training (with alarm) group both produced significantly fewer 

wet nights than any of the other component-plus-alarm groups, all of which were not 

significantly different from each other. These findings demonstrate that urine alarm 

training is inferior to dry-bed training (with alarm), although its effectiveness is 

increasingly enhanced with the augmentation of other components. A later study by 

Butler et al. (1988) compared a modified version of the original (Azrin et al., 1974) 

dry-bed training programme (alarm with wakening schedule, retention control 

training, and cleanliness training) with urine alarm training. The authors reported 

that 70% of children in both groups attained the 14-day dryness criterion with no 

significant difference between the two groups in terms of speed of acquisition of 

criterion. At a 6-month follow-up of patients that achieved dryness criterion, the 

authors noted no significant difference between the two groups in terms of relapse 

rate, which averaged 36% (Butler, Brewin, & Forsythe, 1990). These findings 

together with those of Bollard and Nettelbeck's (1982) indicate that the cumulative 

effect of components in the dry-bed training programme is what ultimately makes it 

superior to standard urine alarm training. 

In keeping with the general trend to make treatment more cost-effective, in addition 

to the omission of the trainer on the first night of dry-bed training (e.g., Azrin et al., 

1979), research has sought to minimise the expenditure of clinician time. Bollard et 

al. (1982) conducted a study to evaluate the effectiveness of instructing parents about 

the dry-bed training procedure in small groups. The authors found that group 

training reduced the time taken by children to attain continence by an average of 5 

days. Given that bedwetting is still a taboo subject for some parents as well as 

children, the decreased time to criterion could be attributed to the social support and 
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empathy experienced by parents within the group situation. Hirasing et al. (1996) 

also assessed the outcome of dry-bed training administered by parents after group 

instruction. Eighty-six children aged between 6 and 15 years (mean age 9.3 years) 

were treated with this method. Sixty-nine children (80%) attained the 14-day 

dryness criterion within 3.2-10.6 weeks (mean treatment duration 6.9 weeks). 

Sixteen children (23%) relapsed within 6 months, although 7 of these were 

successfully re-trained with dry-bed training. A post-treatment evaluation of parents' 

attitudes towards the dry-bed training programme substantiated that it was an 

acceptable method of treatment. For instance, 93% of parents did not fmd the flrst 

intensive night of training difficult, and 89% were "positive" about the dry-bed 

training programme whilst only 4% reported it to be "intense". According to parents, 

63% of children were "positive" about their experience with dry-bed training, 25% 

were "partially satisfied", and only 12% were "dissatisfied". 

Hunt and Adams (1989) conducted a minimal intervention biblio-cum-videotherapy 

based dry-bed training study. Their results showed that 8 out of 10 primary 

nocturnally enuretic children aged between 5 and 10 years (mean age 7.9 years) 

attained the 14-day dryness criterion within 2-14 weeks (median time to criterion 7 

weeks), and 2 dropped out of the study. Of those who achieved dryness criterion, 2 

(25%) relapsed within a 3- and 6-month period respectively. The authors reported 

that an average of less than 2.5 hours (involving 3 clinic appointments and weekly 

telephone calls) were needed to treat each patient, resulting in a saving of 

approximately 5 hours of professional time. Of interest is that parents rated the video 

(in which a young boy and his mother demonstrate the dry-bed training method), 

wetting diary, and weekly telephone contact as the most useful aspects of the 
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programme. The sample in this study is too small to generalise the outcomes. 

Nonetheless, the fmdings are promising in that they illustrate that dry-bed training 

can be successfully administered with minimal clinician contact using a video and 

manual as an adjunct to clinician intervention. 

To summarise, since the advent of Azrin et al.'s (1974) dry-bed training programme, 

subsequent research has sought to make it easier to administer, and consequently 

cheaper, by eliminating the use of the urine alann (e.g., Azrin & Thienes, 1978), 

replacing the professional trainer with the child's parents (e.g., Azrin et al., 1979), 

providing group instruction to parents rather than individual instruction (e.g., Bollard 

et al., 1982), and minimising clinician intervention by employing biblio-cum

videotherapy as an adjunct to clinician contact (Hunt & Adams, 1989). Four 

important conclusions can be drawn from research on dry-bed training. Firstly, the 

consensus (Bollard & Nettelbeck, 1981; Bollard & Woodroffe, 1977; Glazener et al., 

2004; Nettelbeck & Langeledducke, 1979) is that the urine alarm is a cardinal feature 

of the dry-bed training programme, although the addition of its other components 

significantly increases the effectiveness of the technique as a treatment for nocturnal 

enuresis (Bollard & Nettelbeck, 1982). Secondly, there is no evident gain in 

treatment efficacy when a trainer conducts the first night of treatment than when 

parents do it by themselves (Azrin et al., 1979; Bollard & Nettelbeck, 1981; Bollard 

& Woodroffe, 1977, Griffiths et al., 1982). Thirdly, research (Bollard et al., 1982; 

Hirasing et al., 1996) demonstrates that parental instruction of dry-bed training 

procedure within a group setting is a viable and effective alternative to individual 

instruction. Lastly, research fmdings (Hunt & Adams, 1989), although tentative, 
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indicate that treatment can be successfully administered with minimal clinician 

intervention using a video and manual. 

A concern with Hunt and Adams' s (1989) study is that parents found the positive 

practice procedure "extremely difficult", despite the fact that the authors had reduced 

the number of positive practice trials from 20 in the original (i.e. , Azrin et al., 1974) 

dry-bed training programme to 10. A number of clinicians (e.g., Bollard et al., 1982; 

Griffiths et al., 1982) have expressed concern about the complexity of the dry-bed 

training programme. Dry-bed training is considerably more difficult to carry out 

than conventional urine alarm training. The demands of positive practice and the 

requirements of the nightly wakening schedule are somewhat severe and time

consuming and can weaken both the child's and parents' motivation to persevere 

with the training programme (Bollard & Nettelbeck, 1995). Christopherson and 

Edwards (1992) reported that only about 5% of physicians employ this technique 

with families, which is most likely due to the intricate nature of the treatment 

programme. Griffiths (1984) endeavoured to redress the aforementioned difficulties 

with dry-bed training by significantly reducing both the number of positive practice 

trials (from 20 to 3) and the count in each trial (from 50 to 20), and limiting the 

wakening schedule to only the first night of training. These modifications did not 

result in any apparent reduction in the effectiveness of the training programme 

during clinical practice (Griffiths, 1984). Other problems in the application of dry

bed training are analogous to urine alarm training such that the treatment programme 

requires a substantial time commitment, is disruptive of sleep for patients and their 

families, and does not provide an immediate cure. 



63 

Despite the demands of the dry-bed training programme, research has consistently 

shown it to be superior to the pharmacological approach (Byrne, 1988) and other 

simple behavioural interventions (e.g., Doleys et al., 1977) in the treatment of 

nocturnal enuresis. For example, a study by Byrne (1988) compared dry-bed training 

(with alarm) and imipramine using 33 primary nocturnally enuretic children aged 

between 7.5 and 14 years. The author found that dry-bed training (with alarm) was 

superior to imipramine in the treatment of bedwetting. Doleys et al. (1977) 

compared dry-bed training (with alarm) with retention control training and reported 

that the former was significantly more successful than the latter in arresting 

bedwetting. In a direct comparison with urine alarm training, dry-bed training (with 

alarm) is significantly more effective both in terms of the proportion of successfully 

treated children (Azrin et al., 1974; Bollard & Nettelbeck, 1981, 1982) and speed of 

acquisition of dryness criterion (Bollard & Nettelbeck, 1981). When dry-bed 

training is employed without a urine alarm, however, initial arrest occurs in an 

average of only 45%1 of patients that complete treatment (Bollard & Nettelbeck, 

1981; Bollard & Wo 0 dro ffe , 1977; Fincham & Spettell, 1984; Keating et al., 1983; 

Nettelbeck & Langeledducke, 1979). Therefore, dry-bed training without an alarm is 

much less effective than urine alarm training. These fmdings are echoed by Glazener 

et al. (2004) in a recent review. 

It is apparent from this review of the empirical literature that dry-bed training (with 

alarm) is more effective than standard urine alarm training, and may be a candidate 

for the treatment of choice in the management of childhood nocturnal enuresis. 

1 This figure has been calculated by the author by averaging across a number of empirical studies 
listed in brackets 
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Firstly, dry-bed training (with alarm) produces initial arrest in an average of 92% I of 

children that complete treatment (Azrin et al., 1974; Bollard & Nettelbeck, 1981, 

1982; Bollard et al., 1982; Bollard & Woodroffe, 1977; Breit et al., 1984; Doleys et 

al., 1977; Griffiths et al., 1982; Hirasing et al., 1996; Hunt & Adams, 1989; 

Nettelbeck & Langeledducke, 1979), which is 17% more than for urine alarm 

training (Doleys, 1977). Secondly, dry-bed training (with alarm) requires an average 

treatment time of about 61 weeks to attain the 14-day dryness criterion (Azrin et al., 

1974; Bollard & Nettelbeck, 1981; Breit et al., 1984; Doleys et al., 1977; Hirasing et 

al., 1996) compared to 81 weeks with urine alarm training (Bollard & Nettelbeck, 

1981; DeLeon & Mandell, 1966; Forsythe & Redmond, 1970; Novick, 1966; Turner 

et al., 1970; Young & Turner, 1965). Thirdly, dry-bed training (with alarm) has an 

average relapse rate of 29%1 (Azrin et al., 1974; Bollard, 1982; Bollard & 

Nettelbeck, 1981; Bollard et al., 1982; Bollard & Wo 0 droffe, 1977; Breit et al., 

1984; Griffiths et al., 1982; Hirasing et al., 1996; Hunt & Adams, 1989; Nettelbeck 

& Langeledducke, 1979; Williams et al., 1978) compared to 41 % with urine alarm 

training (Doleys, 1977). Lastly, dry-bed training (with alarm) has an average 

dropout rate of6%1 (Azrin et al., 1974; Bollard & Nettelbeck, 1981, 1982; Bollard et 

al., 1982; Bollard & Wo 0 droffe, 1977; Breit et al., 1984; Doleys et al., 1977; 

Griffiths et al., 1982; Hirasing et al., 1996; Hunt & Adams, 1989; Nettelbeck & 

Langeledducke, 1979) compared to 40% with urine alarm training (Johnson, 1980). 

Overall, dry-bed training (with alarm) is more rapid and effective than conventional 

urine alarm training, and notably has a lower relapse and dropout rate. 
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2.10 Summary 

It is estimated that approximately 500,000 children aged between 6 and 16 years 

suffer from nocturnal enuresis in the United Kingdom (Blackwell, 1995). The 

condition is twice as common in males as females (Murphy & Carr, 2000), although 

this sex difference diminishes around the 11-year age mark (Melton & Houts, 1998). 

The incidence of nocturnal enuresis declines with age; however, it does not 

completely disappear in adolescence or adulthood (Doleys, 1977). Although 

bedwetting is inherently innocuous, it can result in low self-esteem (Butler, 1998), 

limited social interaction with peers (Warzak, 1993), and a negative parent-child 

relationship (Warzak & Friman, 1994). 

Childhood nocturnal enuresis is variously attributed to one or more causes, namely 

urinary tract infection, small functional bladder capacity, family history of 

bedwetting, developmental delay of the central nervous system, sleep and arousal 

patterns, insufficient nocturnal vasopressin hormone levels, emotional problems, 

faulty learning, and inappropriate toilet-training practices. 

Since antiquity, various unusual and often punitive treatments have been tried in an 

endeavour to cure the child of bedwetting (see Glicklich, 1951). Fortunately, the 

turn of the last century has seen the development of more humane forms of 

treatment. The advent of the psychodynamic and psychoanalytic approaches in the 

early 1900s was the fIrst step towards treating the condition by psychological 

methods as well as the customary medical approach. This was followed by 

contemporary behavioural treatment methods instigated by Mowrer and Mowrer in 

1938 with the development and popularisation of the urine alarm. Research has 
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repeatedly shown that the behavioural treatment approach 1S superior to 

pharmacological therapy, psychotherapy, and hypnotherapy. Of the simple 

behavioural interventions, the urine alarm is the single most successful treatment 

despite its high relapse rate. However, since the advent of Azrin et al.'s (1974) 

complex behavioural treatment, namely dry-bed training (which incorporates the use 

of a urine alarm), research has consistently shown that it is superior to conventional 

urine alarm training in terms of the proportion of successfully treated children, 

rapidity of acquisition of dryness criterion, and relatively low relapse and dropout 

rates. This together with the fact that dry-bed training does not carry the potential 

side effects of medication appears to have important advantages over other 

treatments for bedwetting. Notwithstanding, the complexity of dry-bed training is 

somewhat off-putting for some clinicians, parents and children (Bollard & 

Nettelbeck, 1995), as evidenced by the infrequent use of the treatment programme 

(Christopherson & Edwards, 1992). Accordingly, it is obvious that despite the 

superiority of dry-bed training over other treatment modalities, the training 

programme needs to be simplified in order to make it more user-friendly but without 

losing its overall effectiveness. 

The following chapter covers a review of the literature in the area oftelemedicine. 



Telemedicine: 
Review of Literature 
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3.1. Introduction 

This review is intended to provide a general overvieW of issues relating to 

telemedicine. It begins with a defmition of the terms and description of the 

technology followed by a brief historical background. Discussion then focuses on 

the potential effects of the technology on patient-clinician communication, followed 

by an evaluation of the research on user satisfaction, patient health outcomes, and 

cost-evaluation. The review culminates in a brief outline of the issues relating to the 

implementation of telemedicine within the United Kingdom's National Health 

Service (NHS). 

For the purpose of this review, the term telemedicine wiLL denote the provision of all 

types of healthcare services by clinicians to patients in a remote, interactive fashion 

using videoconferencing technology (i.e., audio-cum-video media). The 

videoconferencing technology is referred to as 'interactive video' or 'video link 

equipment' interchangeably within the text. 

Interactive video is one of the most common real-time technologies used in 

telemedicine and is most suitable for patient-clinician consultations and educational 

purposes (Thrall & Bo land, 1998). The principal advantage of interactive video over 

other telecommunication modalities such as the telephone is the visual element. 

Although telemedicine has been around for several decades, there has been renewed 

interest in this area since the 1990s (Crump & Pfeil, 1995; Grigsby, 1995; Mair, 

Haycox, May, & Williams, 2000; McLaren & Ball, 1995; Preston et al., 1992; 

Yellowlees & McCoy, 1993). There are two principal reasons for this resurgence of 
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interest. Firstly, improvements m technology and declining equipment and 

transmission costs mean that telemedicine is more widely available. Telemedicine is 

emerging as a healthcare delivery system in Australia, the United States, and 

throughout much of Europe, although the United Kingdom is a late entrant and much 

of the research is still in its infancy. Secondly, it has the potential to deliver health 

education and advice to healthcare professionals within countries and across 

continents (Preston et al., 1992). 

One of the most obvious and useful applications oftelemedicine is its ability to bring 

services to patients rather than the other way around. For example, it can greatly 

reduce both time and expense for patients who might otherwise have to travel large 

distances to receive healthcare from a particular service or clinician (Bashshur, 1995; 

Ibbotson et al. , 1998). It also has the potential to improve the cost-effectiveness of 

healthcare delivery by reducing travel costs for clinicians (lbbotson et al., 1998). 

Telemedicine can be used to provide healthcare to underserved and geographically 

isolated or rural populations (Baquet, 1997; Bashshur, 1995; Brown, 1998; Lambert 

& Hartley, 1998; Oakley et al., 1998). Moreover, it has great potential to merge the 

clinical resources of decentralised healthcare facilities and systems (Wootton, 1998, 

1999), whilst allowing cost-effective access to centralised resources (Lewis & Moir, 

1995). 

3.2 Definition 

Kenneth Byrd coined the word 'telemedicine' in 1968 (Kvedar et al., 1998). The 

prefix ' tele-' originates from the Greek word telos, which means "distance" 

(McLaren & Ball, 1995; Wootton, 1998, 1999). Telemedicine refers to all types of 
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healthcare, and not to medicine alone as the term indicates, and therefore includes 

healthcare professionals from aU disciplines that provide healthcare to patients via 

telemedicine (CurreU et al., 2000, 2004). Some disciplines refer to the use of 

telemedicine in their particular field by adding the name of the discipline to the 

prefix ' tele-' - for example, teleradiology, telepsychiatry, and telepsychology. 

Various defmitions of telemedicine abound in the literature. However, as 

telemedicine is likely to play an increasing role in future healthcare, it is essential to 

all disciplines that it be defmed broadly. A suitably comprehensive defmition 

proposed by Preston et al. (1992) asserts that telemedicine is a form of: 

"telecommunication that connects a patient and a health care provider through live 

two-way audio, two-way video transmission across distances and that permits 

effective diagnosis, treatment and other health care activities". 

3.3 Telemedicine Technology 

Telemedicine covers an array of telecommunication technologies, which include 

telephone, facsimile, modem, and video. Telemedicine is either carried out in real 

time, as with interactive video, or asynchronously, for the transmission of voice data, 

text or graphic information, still images, or full-motion video. As mentioned at the 

beginning of this chapter, the term telemedicine will be used to refer to its former 

function. 

Videoconferencing is essentially real-time, interactive audio-visual communication 

through the Integrated Services Digital Network (ISDN), specially constructed for 

the transmission of digital data over digital telephone lines in existing telephone 
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networks - for example, British Telecom. To transmit live video images, a video 

camera is required at both remote sites. A microphone is also required at each site to 

pick up speech and other audible information. To enable interlocutors to see and 

hear what is being sent, each site needs a speaker and a colour video monitor, which 

are satisfactorily afforded by an ordinary television set. Analogue video signals from 

each remote site are converted into digital form by a codec (the acronym for 

'coder/decoder'), which subsequently compresses the audio and image data and 

transmits them through ISDN. Bandwidth is the transmission capacity of a 

telecommunication channel and is measured in bits per second (bps) for digital 

systems. ISDN employs increments of 64 kilobits per second (kbps). In general, 

higher bandwidth allows faster data transmission and a better image quality, although 

audio quality is independent of the bandwidth used. Greater bandwidth is typically 

more costly (Carlson, 1995), and, therefore, a balance needs to be struck between 

cost and the quality of image required. ISDN 6 - that is, six telephone lines 

transmitting 64 kbps each (total of384 kbps) - tends to be a satisfactory compromise 

between cost and image quality for transmission bandwidth (Murdoch, 1999; Oakley 

et al., 1998). 

3.4 Historical Perspective 

Telemedicine has been around for almost half a century. The history oftelemedicine 

can be described as a succession of short-term exploratory pilot projects. 

Telemedicine was initially evaluated for technological feasibility. Soon afterwards, 

satisfaction with and acceptance of telemedicine by patients and clinicians were 

appraised. However, at the outset, telemedicine suffered from inadequate 
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technology, limited and costly telecommunications bandwidth, and hugely expensive 

equipment. These technological and fmancial obstacles coupled with a fmite 

telecommunications infrastructure led to a waning interest in telemedicine during the 

1970s and early 1980s. However, there was a resurgence of interest in telemedicine 

in the 1990s due to improvements in the available technology such as the 

development of high-resolution video cameras and monitors, accompanied by falling 

equipment and transmission costs, digitisation and compression of data, and the 

development and installation of high bandwidth telecommunication systems around 

the world. 

Some of the earliest applications of telemedicine were in the field of mental health 

(e.g. , Dwyer, 1973; Witson et al. , 1961; Wittson & Benschoter, 1972). One of the 

first known applications of telepsychiatry took place in 1959 when the Nebraska 

Psychiatric Institute in Omaha in the United States began its telepsychiatry 

programme with Norfolk State Hospital situated more than a hundred miles away 

(Wittson & Benschoter, 1972). Almost every clinical discipline has employed 

telemedicine, although some have utilised it more than others have. Psychiatry is 

among the clinical disciplines most actively involved in telemedicine and this is 

reflected in the literature (Mitchell, 1998; Wootton, 1999). A significant limitation 

of the literature on telemedicine in the area of mental health is the paucity of 

empirical research in clinical psychology. There are very few randomised controlled 

studies on the health outcomes of patients receiving psychological treatments via 

telemedicine compared with conventional face-to-face consultations (e.g., Nelson et 

al., 2003), although the need for this research is widely acknowledged (e.g., Brown, 

1998; Kavanagh & Yellowlees, 1995; Yellowlees & Kennedy, 1996). One of the 
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first known telemedicine services deployed in Europe to provide patient-clinician 

consultations in clinical psychology was established in the Scottish Highlands of the 

United Kingdom in 1997 (Freir et al., 1999). Although psychologists have used 

telemedicine a great deal less than psychiatrists, they have recently become more 

interested in using the technology with their patients (e.g., Freir et al. , 1999; Nawaz 

et al., 2002; Nelson et al. 2003; Nickelson, 1998). For the same reason as 

psychiatry, the discipline of psychology is an ideal candidate for providing 

healthcare to patients through the medium oftelemedicine because of the primacy of 

question-and-answer interaction. 

The historical evolvement of telemedicine demonstrates how technological 

development and economic viability have contributed to telemedicine's rise, fall, and 

recent comeback. The convergence of these two factors over the last decade and a 

half ensures that telemedicine will play a significant role in the future of healthcare 

service delivery, including the field of clinical psychology despite its late entrance 

into the telemedicine arena. 

3.5 Communication and Interaction via Telemedicine 

A fundamental aspect of traditional healthcare is face-to-face contact between a 

patient and clinician. Due to constraints on time and resources, however, face-to

face consultations are becoming increasingly costly (Wootton, 1996), and 

telemedicine is being widely adopted as an alternative for delivering healthcare. 

Nevertheless, the greatest challenge telemedicine faces as a remote health care 

delivery system is its ability to provide a service that has conventionally been 

provided in person (Capner, 2000). 
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Building rapport in a relationship relies on verbal and non-verbal communication. In 

using interactive video to communicate within a clinical setting, it is Likely that non

verbal cues such as eye contact, facial expressions, and body language are obscured 

or missed by interlocutors. High levels of eye contact normally indicate liking but 

this is not always possible to detect with interactive video. Two reasons for this are 

either that eye contact is not picked up due to poor image quality, or the participants 

are looking at the image on the monitor and not at the video camera which makes it 

appear as though no eye contact is being made. In either case, lack of apparent eye 

contact by interlocutors can result in problems with the patient-clinician relationship. 

For the same reasons as eye contact, facial expressions can also be missed by 

interlocutors. In terms of body language, certain postures and movements - for 

example, leaning in the direction of the patient and nodding frequently - signify 

liking and being interested in the conversation. Interactive video may obscure this 

information, encumbering the development of rapport and affmity. 

A lack of co-presence - that is, a lack of a sense of presence of other participant(s) -

is commonly experienced by interlocutors during remote consultations. Shapiro et 

al. (1968) proposed that certain characteristics of the clinician such as warmth, 

empathy and genuineness can increase the effectiveness of therapy. A concern with 

interactive video is that lack of co-presence may interfere with the conveyance of 

these characteristics, resulting in a less effective outcome for the patient (Manchanda 

& McLaren, 1998). Research conducted by O'MaUey et al. (1996) assessed dialogue 

structure between pairs of subjects performing a collaborative task remotely from 

one another. The authors found that both face-to-face and video-mediated 

interlocutors used non-verbal, visual cues to ensure a mutual understanding. When 



7S 

remote participants could hear but not see one another, mutual understanding was 

checked verbally, resulting in lengthier dialogues. Interestingly, despite using visual 

cues in the same way as face-to-face interlocutors, interactive video still resulted in 

longer and more interrupted dialogues. The authors interpreted these fmdings as 

suggesting that when interlocutors are not co-present, even though they can see one 

another, to ensure mutual understanding they over-compensate by increasing the 

amount of verbal information they exchange. These findings and interpretation are 

echoed by Doherty-Sneddon et al. (1997). In contrast to these fmdings, Ermer 

(1999) observed that telepsychiatry consultations used to treat severely disturbed 

children are shorter in duration than face-to-face consultations, though they are just 

as effective in terms of health outcome. The author suggested the reason for the 

greater brevity of the remote consultations might be due to the patient and 

psychiatrist focusing more on the task in hand than those communicating face-to

face. 

Given that successful interpersonal communication - verbal and non-verbal -

between a patient and clinician are essential to the effective delivery of healthcare 

and positive health outcome (Stewart, 1995), it is surprising just how few studies 

examine this issue in any depth (McLaren & Ball, 1997). Whilst great effort is being 

applied to constantly improve the technology, insufficient attention is being paid to 

the manner in which human communication and interaction are affected by remote 

consultation in comparison to the traditional face-to-face consultation. This deserves 

proper investigation to enable the technology to be used to its best advantage. 



76 

A single-case study by Manchanda and McLaren (1998) explored the communication 

issues relating to cognitive-behaviour therapy via interactive video with a patient 

diagnosed with anxiety and depression. A suitable level of eye contact was 

maintained during the consultation. However, in order to convey interest in the 

conversation to the patient, the clinician was required to exaggerate body language 

by leaning towards the camera and nodding repeatedly. A more recent study by May 

et al. (2000) evaluated the use of telepsychiatry to treat patients diagnosed with 

anxiety and depression. Of note is the fact that the authors found interactive video 

impedes normal interaction, requiring both patients and psychiatrists to adapt their 

method of communication to meet the demands of the technology - for example, 

where image and audio quality is variable or where there is a delay between act and 

reception. 

In promoting the appearance of normal eye contact whilst communicating Via 

interactive video, Cukor and Baer (1994) advise clinicians to gaze altemately 

between the video camera (situated on top of the monitor) and the image on the 

monitor. This helps to avoid the two extremes of apparent lack of eye contact or 

excessive eye contact - that is, ' over-gazing' (Doherty et al., 1997), the latter of 

which can be intimidating for the patient. Asynchronous images of a person can 

appear to stop speaking before the audio. To combat this lack of synchronisation 

between voice and image, the authors suggest that the clinician should monitor the 

patient's speech to avoid interrupting whilst they are speaking. This is best achieved 

by waiting a few seconds after the image of the patient's mouth stops moving. To 

promote a sense of 'telepresence' - that is, interlocutors appearing as being in the 

same room together, Squibb (1999) advises that sound levels from remote 
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participants should be as close to natural audio levels as possible, and participants on 

the monitor should appear as close to normal physical size as possible. Additionally, 

Zanol and Anderson (1999) suggest that ' small talk' on the part of the clinician can 

help to build patient-clinician rapport across the videolink. 

In conclusion, the style of communication and interaction via interactive video is 

considerably different from and inferior to that of the conventional face-to-face 

consultation. Thus, proponents of telemedicine should accept that video-mediated 

consultations are not, nor are ever likely to be, as good quality as face-to-face 

consultations. 

3.6 Research in Telemedicine Services 

The literature on telemedicine is expanding at a phenomenal rate, though presently 

there are only three peer-reviewed journals dedicated to telemedicine - Journal of 

Telemedicine and Telecare, Telemedicine Journal, and Telemedicine Journal and E

Health. 

Research in telemedicine is heterogeneous but can be divided into two mam 

categories, namely telemedicine systems and telemedicine services (Taylor, 1998a, 

1998b). The research in telemedicine systems can be divided into three types that 

represent stages of implementation: (1) choosing the technical specification required 

for the application to be employed; (2) checking that this is suitable in practical use; 

and (3) setting standards and guidelines to ensure the technology is used effectively 

(Taylor, 1998a). Research in telemedicine services can be divided into three areas: 

(1) research into models oftelemedicine in accordance with the type of service that is 
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to be provided (e.g., diagnostic, treatment, or educational services); (2) research into 

the installation and implementation of telemedicine services; and (3) research into 

user satisfaction, health outcomes, and fmancial costs (Taylor, 1998b). 

The technical feasibility oftelemedicine systems is well documented in the literature 

(e.g., Currell et al., 2000) and is not discussed here as it is outwith the scope of the 

key purpose of this thesis. The section that follows focuses on Taylor's (1998b) third 

area of research in telemedicine services - that is, user satisfaction (Le., child patients 

and their parents, adult patients, and clinicians), health outcomes of patients treated 

via interactive video versus face-to-face, and cost-evaluation relating to the 

dep loyment of telemedicine. 

3.6.1 Patient and Parent Satisfaction with Telemedicine 

Satisfaction is the standard used to assess the performance of a healthcare service in 

fulfilling patients' expectations (Donabedian, 1988). According to Greeneich et al. 

(1992), patients are satisfied when there is a match between the level of care they 

expect, and that received. Likewise, parents are satisfied when there is a match 

between the level of care they expect for their child, and that procured. 

Mair and Whitten (2000) carried out a systematic review of the literature on patient 

satisfaction with telemedicine. The authors found the studies to be methodologically 

inadequate - for example, small sample sizes were employed. In addition, many 

studies failed to define what 'satisfaction' meant to the patient. Therefore, it is 

difficult to determine whether the patients found telemedicine to be by way of 

indication, "OK" or "a wonderful experience" (Mair & Whitten, 2000). 
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Nevertheless, the studies indicate that videoconsultations are generally acceptable to 

both child and adult patients across various clinical disciplines. 

Williams et al. (2001) also conducted a systematic review of the literature. Overall, 

the research fmdings demonstrate that child and adult patients' satisfaction ratings 

with telemedicine are between 80-100% across various clinical disciplines. The 

authors found similar methodological weaknesses to those reported by Mair & 

Whitten (2000), as well as other shortcomings. For instance, only one-third of 

studies assessed patients' preferences between telemedicine and face-to-face 

consultation. In addition, only a small number of studies employed an independent 

control group to compare video-mediated consultation with the standard care patients 

would normally receive (Le., face-to-face consultation). Two examples of studies 

reviewed by Williams et al. (2001) that failed to include a control group are 

presented here. The first study was conducted by Aarnio et al. (1999) with adult 

patients receiving an orthopaedic consultation via interactive video. None of the 

patients had any experience of videoconferencing prior to the telemedicine 

consultation. Of the 24 patients that completed the post-consultation questionnaire, 

87% reported that telemedicine was a "good" or "very good" mode of consultation 

and the remaining 13% felt it was "satisfactory". All patients were keen to 

participate in videoconsultations in the future and 96% said they would recommend 

it to other patients. The second study, by Huston and Burton (1997), involved the 

use of telemedicine across various clinical disciplines. The authors found that the 

majority of child and adult patients reported that they were satisfied with the 

videoconsultation they received, although 16% said they would have preferred a 

face-to-face consultation. Finally, Williams et al. (2001) found that in several 
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studies patients received both a videoconsultation and a face-to-face consultation. It 

is important not to generalise from these research fmdings, since there is likely to be 

a difference in patient satisfaction ratings when telemedicine is used as a substitute 

for face-to-face consultation and not as an adjunct to it. Nonetheless, it is promising 

that most studies comparing telemedicine with traditional face-to-face consultation 

report minimal or no difference in patient satisfaction ratings between the two modes 

of consultation (see Williams et al., 2001). 

Evidence suggests that some adult patients recelvmg telepsychiatry fmd it less 

threatening than a traditional in-person psychiatric consultation due to the distancing 

effect of the technology, which enables them to feel more comfortable disclosing 

sensitive information (e.g., Dranov, 1981; Dwyer, 1973; Kavanagh & Yellowlees, 

1995; McLaren et al., 1995; Yellowlees & McCoy, 1993). This suggests that less 

direct human contact may actually be of benefit in a few cases. Given that 

discussion of embarrassing or sensitive issues is customary practice in clinical 

psychology, there seems much scope that the 'distance effect' could also be useful in 

telepsychologyapplications. 

Relatively few studies appraise children's satisfaction with telemedicine, although 

recent research fmdings indicate that they are satisfied with the remote mode of 

consultation in the treatment of mental health problems (Blackmon et al., 1997; 

Dossetor et al., 1999; Elford et al., 2000; Ermer, 1999; Graham, 1996; Nelson et al., 

2003). A study by Blackmon et al. (1997) found that all children (aged over 10 

years) receiving telepsychiatry and 45 of 46 parents reported being as satisfied with 

the video consultation as they would be with a face-to-face consultation, and 
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answered "no" to the question of whether they would prefer to see the psychiatrist in 

person. In a randomised controlled study, 28 child patients and their parents were 

allocated to video-mediated or face-to-face consultations for cognitive-behavioural 

treatment of the child' s depression (Nelson et al., 2003). The authors found that all 

14 children and 14 parents in the videoconsultation group were satisfied with the 

telemedicine encounter, and all 14 children and 11 parents said they preferred a 

video consultation to a face-to-face consultation. However, a significant shortcoming 

of this study is that the 14 patients treated face-to-face and their parents were not 

asked to rate their satisfaction with the in-person consultation. Therefore, it is not 

possible to compare the satisfaction ratings of patients and their parents across the 

two modes of consultation. In another randomised controlled study, Elford et al. 

(2000) found that of 23 children receiving psychiatric assessments via interactive 

video, 82% "liked" the videoconsultation and 26% preferred it to a face-to-face 

consultation. In addition, 91% of parents reported that they would prefer 

videoconsultations rather than travel a large distance to see a psychiatrist in person. 

These same patients also received a face-to-face psychiatric assessment, and 

similarly to the video-mediated consultation were accompanied by their parents. The 

order of consultation mode was randomised. No difference was found in the 

patients ' or parents ' satisfaction ratings between the two modes of consultation. 

Despite the methodological deficiencies of many studies, the research fmdings 

indicate that patients of varying ages from diverse clinical disciplines are generally 

satisfied with the telemedicine encounter. Parents of younger patients also appear to 

be satisfied with video-mediated consultations in the treatment of their children. 

Further research is needed to verify whether the 'distance effect' of telemedicine 
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applies to all or only some clinical disciplines and whether it is applicable to children 

as well as adults. 

3.6.2 Clinician Satisfaction with Telemedicine 

The comparatively scant literature on clinician satisfaction with telemedicine is 

ambivalent, but generally shows that healthcare professionals are much less 

accepting ofthe technology than their patients (Yellowlees and Kennedy, 1997). 

A study by Dossettor et al. (1999) reported that psychiatrists treating child and 

adolescent patients with mental and neuropsychiatric disorders felt "comfortable with 

the quality of personal contact through videoconferencing" . Elford et al. (2000) 

found that all five child psychiatrists providing assessments for patients reported 

telemedicine to be an "acceptable alternative" , but if given a choice would "prefer" 

to see their patients face-to-face. In contrast, May et al. (2000) found that 13 

psychiatrists treating patients diagnosed with anxiety and depression reported low 

satisfaction with telemedicine as they felt it impeded normal communication and 

interaction with their patients. Also, Schopp et al. (2000) reported that 

neuropsychologists providing brain-injured patients with cognitive assessments gave 

their experience with telemedicine much lower satisfaction ratings than did their 

patients. 

Despite the fact that telemedicine systems are becoming increasingly user-friendly, 

many clinicians remain rather sceptical of the technology (Nohr, 2000; Puskin & 

Sanders, 1995; Schopp et al., 2000; Yellowlees, 1997). Older clinicians who have 

not grown up around modem technology such as computers tend to embrace 

telemedicine less enthusiastically than younger, technically-inclined clinicians 



8..1 

(Grigsby, 1995; Nagy, 1994). On the other hand, a study conducted by Aas (2000) 

across various medical specialities, which involved 30 clinicians aged between 31 

and 59 years (mean age 46 years), found that increasing clinician age was 

significantly correlated with decreasing anxiety about the use of telemedicine. A 

reason for this may be that the older clinicians have more confidence in their own 

ability to deliver satisfactory healthcare to patients. In addition, the sample reported 

that they felt the technology to be "useful" (43%) or "very useful" (57%), and their 

attitude towards telemedicine-related work was mostly "positive" (53%) or "very 

positive" (43%), with only one clinician reporting their attitude as "neither positive 

nor negative" . It is important to note that the clinicians interviewed for this study 

were already routinely involved in telemedicine-related work when questioned about 

their attitudes towards the technology. The response of the clinicians, and 

particularly those who were older, may have been less positive if they had been 

interviewed prior to undertaking any telemedicine-related work. Nonetheless, the 

research fmdings are promising as they suggest that familiarity with the technology 

can allay reservations and inhibitions regarding the use oftelemedicine. 

Yellowlees and Kennedy (1997) stress that clinician acceptance of the technology is 

vital to the success of telemedicine. To date, the training of clinicians in the use of 

telemedicine is not well documented in the literature (YeUowlees, 1997). A 

concentrated effort needs to be made to improve technology awareness in the health 

professional curricula in order for telemedicine to be incorporated successfully into 

the healthcare system. According to Merrell (1998), once clinicians become more 

familiarised with telemedicine, they will interact more comfortably with patients, and 

the technology will eventually become "transparent" . However, other researchers 
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have asserted that for telemedicine to be widely accepted by clinicians, it must be as 

simple to use as a telephone (e.g., Nagy, 1994; Puskin & Sanders, 1995). 

3.6.3 Patient Health Outcomes 

There is a notable deficiency of evidence-based clinical outcome data in the 

literature, which is one of the main reasons underlying the difficulty in evaluating 

telemedicine applications generally. Hence, the question arises: is telemedicine 

comparable to face-to-face consultations in terms of patient health outcomes, and, if 

so, is it the case for all clinical disciplines? 

A few published studies demonstrate the clinical effectiveness of telemedicine 

relative to in-person care across some clinical disciplines - for example, 

telepsychiatry (Dongier et al., 1986; Dwyer, 1973; Ermer, 1999; Wittson & 

Benschoter, 1972; Zaylor, 1999), telepsychology (Nelson et al. , 2003), 

teledermatology (Loane et al., 2000; Murphy et al., 1972; Rinde et al., 1993), and 

telecardiology (Murphy et al., 1973). In a retrospective study, Zaylor (1999) 

compared the clinical outcome data of patients receiving psychiatric care via 

interactive video with those seen face-to-face over a 6-month period. The sample 

comprised 49 patients diagnosed with either major depression or schizoaffective 

disorder. The two consultation groups were similar in sex ratio, age, and baseline 

Global Assessment of Functioning (GAP) score. After the initial consultation, 

patients in both groups were seen at 2-, 4- and 6-month intervals. No significant 

difference was found between the two consultation groups in terms of health 

outcome at the 6-month consultation as assessed by the percentage change in GAP 

scores. Despite this positive finding, a prospective study design would have been 
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preferable to the enforced retrospective design. In a randomised controlled trial, 28 

child patients and their parents were assigned to either face-to-face or video

mediated consultations for cognitive-behavioural treatment of the child's depression 

(Nelson et al. , 2003). The patients completed the Children's Depression Inventory 

(CDI) (a self-report measure of depressive symptoms) at pre- and post-treatment 

stage. The cognitive-behavioural treatment across both consultation modes was 

effective as assessed by the decline in the CDI total scores. Interestingly, children in 

the video consultation group showed a greater decrease in depressive symptoms over 

the 8-week treatment period than those in the face-to-face group. The authors 

attributed this to either the "novelty" factor of being treated via interactive video or 

"chance variation" given that the size of the sample was quite small. Another 

randomised controlled study compared health outcomes for 102 child and adult 

patients receiving teledermatology and 102 receiving conventional in-person 

dermatological care over a I-year period (Loane et al., 2000). The age range of the 

patients was between 4 months and 89 years (mean age 39 years). The authors 

reported no significant difference in clinical outcome between the two consultation 

groups. 

Notably, the few studies comparing the clinical effectiveness of video-mediated and 

face-to-face consultations are promising in that they illustrate that patient health 

outcomes are comparable between the two modes of consultation. However, further 

research is needed to verify whether this is applicable to all or only some clinical 

disciplines including psychology, which is one of the disciplines that has utilised 

telemedicine least. To date, there appear to be no studies comparing long-term 
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health outcomes of patients treated via interactive video and in person. This marked 

gap needs to be redressed in future research. 

3.6.4 Cost-Evaluation of Telemedicine 

Cost-limitation has become increasingly important to those involved in the provision 

of healthcare services, and interest in the prospective cost-benefits of telemedicine 

has grown accordingly (McIntosh & Cairns, 1997). However, despite numerous 

applications of telemedicine, there are comparatively few formal evaluations of its 

cost-benefits in the literature. Of particular note is the fact that most clinical 

disciplines have not yet determined whether or not telemedicine produces more 

economical benefit than face-to-face consultations. However, contrary to widely 

held opinion, an evaluation of the cost-effectiveness of telemedicine is not 

straightforward to conduct. Reasons for this include the continually changing 

technology (McIntosh & Cairns, 1997; Wootton, 1999); inadequate sample sizes 

(Mclntosh & Cairns, 1997; Wootton, 1999); and the time-delay between the 

introduction of telemedicine to any given service and a discernible health outcome 

(Wootton, 1999). 

A review of the limited literature on the cost-effectiveness of telemedicine indicates 

that most studies are methodologically deficient - for example, there are almost no 

randomised controlled trials (Mair, Haycox, May, & Williams, 2000). Many studies 

assess the cost-effectiveness of telemedicine in isolation without comparing it to an 

alternative or to the standard form of healthcare patients normally receive (Mair, 

Haycox, May, & Williams, 2000). A few published studies conducted outside the 

United Kingdom have evaluated the cost-effectiveness of telemedicine compared to 
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in-person care across some clinical disciplines - for example, telepsychiatry (Trott & 

Blignault, 1998), teleradiology (Bergmo, 1996; Halvorsen & Kristiansen, 1996), tele

otorhinolaryngology (Bergmo, 1997), and tele-oncology (Doolittle et al., 1998). 

Trott and Blignault (1998) reported that a telepsychiatry service established in 

Queensland, Australia, saved the health authority a substantial amount of money in 

comparison to conventional in-person psychiatric consultations, due to a significant 

reduction in the cost of transferring patients to the hospital. The health authority 

made a saving of $85,000 in the frrst year and $113,000 each year thereafter. A 

study by Bergmo (1996) in Norway found a saving in the use of teleradiology 

depending on the size of the case workload. Where there were fewer patients, it was 

cheaper to administer face-to-face care, and as patient numbers increased, it became 

considerably more economical for the health authorities to employ telemedicine. 

However, another study conducted in Norway found that teleradiology was more 

expensive than face-to-face care (Halvorsen & Kristiansen, 1996). Again in Norway, 

a further study by Bergmo (1997) found tele-otorhinolaryngology was cost-effective 

at intermediate workloads, whereas with smaller workloads it was cheaper for the 

hospital for patients to travel to the secondary-care centre, and with larger workloads 

it was cheaper for the hospital for the clinician to travel to see the patients face-to

face. In the United States, a study by Doolittle et al. (1998) found that tele-oncology 

was more economical for the hospital than the cost of the clinician travelling to the 

outreach clinic to see the patients in person. 

It is evident that much more research is needed in the cost-evaluation of 

telemedicine. Grigsby and Sanders (1998) argue that telemedicine applications must 

be examined individually as fmdings from one context cannot necessarily be 
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generalised to a similar setting elsewhere. Additionally, in assessmg the cost

effectiveness of telemedicine, it is essential to state precisely which party will be 

making the savings - for example, tax payers, healthcare providers and/or patients 

(Hakansson & Gavelin, 2000). Finally, the implementation and running costs of 

telemedicine relative to traditional in-person care should take into account the 

prospective changes in staff numbers, referral pattern, and travel time and related 

costs incurred by patients and/or clinicians. 

3.7 Telemedicine as a Healthcare Delivery System for the NHS 

Since its inception in 1948, the United Kingdom's NHS has established a distinctive 

healthcare system offree health for all and a From Cradle to Grave model (Rivett, 

1998). However, the NHS is overburdened with the fmancial cost of living up to 

these founding principles (Wootton & Darkins, 1997). 

To endeavour to overcome the geographical limitations of providing health services 

at the primary care level, the NHS employs healthcare professionals that work in the 

community services (e.g., health visitors). Despite the provision of community 

services, however, there are still considerable inequalities in the provision of primary 

care in the United Kingdom (Cox, 1994). Likewise, the inaccessibility of secondary 

and tertiary healthcare services for patients in rural or geographically isolated areas is 

also a significant problem (Cox, 1994). 

In Scandinavia, governments are committed to equal access to healthcare for the 

whole population despite geographical obstacles, which is why health services there 

are routinely delivered via telemedicine (Wootton, 1999). The potential to deliver 
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health care by this means has been recognised by the United Kingdom government, 

which has pledged to introduce telemedicine where there is a clinical need and 

evidence supporting its cost-effectiveness (House of Commons Official Report, 

1998). The Department of Health's white paper states that the NHS will employ 

telemedicine to "ensure specialist skills are available to all parts of the country" 

(Department of Health, 1997). However, a significant obstacle to the 

implementation of telemedicine in some areas of the United Kingdom, especially 

rural regions, is an inadequate telecommunications infrastructure. This is a paradox, 

given that one of the goals driving telemedicine is its ability to provide healthcare to 

patients in such areas. Furthermore, there is still little evidence of economic 

feasibility for the wider implementation of telemedicine within the NHS (Istepanian, 

1999; Steele & Wootton, 1997; Wo otton, 1999). Inevitably, a thorough and detailed 

analysis of the cost-effectiveness of telemedicine will need to be conducted before 

the NHS can adopt a full-scale implementation oftelemedicine services in the United 

Kingdom. New strategies and recommendations are being devised to achieve this 

objective (Istepanian, 1999). The Scottish NHS has published its plans for the 

incorporation of telemedicine on its official website: 

www.show.scot.nhs.ukltelemedicine/index.htm. 

3.8 Summary 

Interest in telemedicine has re-emerged over the last decade or so. This is largely 

due to the concurrent changes in healthcare po licy, advances in telecommunication 

technology, and diminishing equipment and transmission costs. Research findings 

indicate that patient-clinician communication via interactive video is inferior to that 
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of face-to-face consultation. Despite this, patients are generally satisfied with the 

telemedicine encounter, and it is sometimes the preferred mode of consultation when 

issues of an embarrassing or sensitive nature are to be discussed. Clinicians, on the 

other hand, are less accepting of the technology, though it is likely that adequate 

training and regular use of the equipment will allay reservations about the technology 

(Puskin & Sanders, 1995). The research conducted on patient health outcomes using 

interactive video demonstrates comparable success rates to that of face-to-face 

consultation. Finally, the methodological shortcomings of the research on the cost

evaluation of telemedicine - such as small sample sizes and a lack of randomised 

controlled studies - make it difficult to generalise the findings. Notably, a lack of 

evidence of economic feasibility is one of the main reasons why telemedicine is not 

yet implemented on a larger scale within the United Kingdom's NHS. 

The following chapter outlines issues relating to the minimal intervention service 

delivery approach, and the use of bibliotherapy, videotherapy, and computer-assisted 

multimedia technology as therapeutic tools in the work of professions such as 

cLinical psychology. 



Minimal Intervention, Bibliotherapy, 
and Videotherapy in the Treatment 

of Behavioural Disorders 
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4.1 Introduction 

This chapter is intended to provide a general overview of issues relating to the 

minimal intervention service delivery approach, and the use of bibliotherapy, 

videotherapy, and computer-assisted multimedia technology as therapeutic tools in 

the work of professions such as clinical psychology. 

4.2 Minimal Intervention 

A long-standing dilemma for the discipline of clinical psychology - which has 

relatively small professional numbers - is to serve a large patient population and 

simultaneously allow adequate time for the detailed assessment and treatment of 

complex disorders that require direct intervention (Hawks, 1981). This problem of 

cost-limitation has compelled clinical psychologists to develop intervention 

pro grammes that produce the greatest possible health benefit whilst at the same time 

utilising the least amount of clinician time (Ryder, 1988). Accordingly, this 

approach has been termed 'minimal intervention' (Ryder, 1988), though it is at times 

referred to as ' minimal contact' (Newman et al., 2003). 

A comprehensive definition proposed by Heather (1986) asserts that minimal 

intervention "entails significantly less professional time and resources than are 

involved in conventional face-to-face treatment". The minimal intervention 

approach usually, though not invariably, employs a treatment methodology that is 

largely based upon the doctrine of self-help with the use of self-help materials 

(Ryder, 1988). In some cases, there is no face-to-face patient-clinician contact 

(Ryder, 1988) with treatment being extended to written correspondence, telephone 



93 

calls (G lasgow & Rosen, 1978, 1979), and/or e-mail (the abbreviation for' electronic 

mail') (Hsiung, 2002). In terms of cost-effectiveness, minimal intervention saves the 

clinician a considerable amount of time (Turvey, 1985), enabling the treatment of a 

larger number of patients than in the conventional in- or out-patient mode of service 

delivery. 

A justifiable concern about the minimal intervention approach is that it may not 

provide the level of clinician intervention required to produce a positive health 

outcome for the patient. However, to date this corollary is not substantiated by 

research. Several published studies demonstrate that the clinical effectiveness of 

minimal intervention is comparable to that of intensive treatment programmes across 

a range of problems - for example, smoking cessation (Fisher & Rost, 1986), alcohol 

consumption (Miller & Hester, 1986), weight management (Black et al., 1984), 

anxiety disorders (Newman et al., 2003), and childhood nocturnal enuresis (Allgeier, 

1976; Houts et al., 1983; Hunt & Adams, 1989). 

Routs et al. (1983) employed minimal intervention in the treatment of 60 primary 

nocturnally enuretic children aged between 4 and 12 years (mean age 7.97 years). 

One family subsequently withdrew from the study. Patients and their parents 

received group instruction about the treatment programme (which consisted of urine 

alarm training, cleanliness training, retention control training, and overlearning), and 

were provided with the necessary treatment materials to implement the procedure at 

home. The authors computed that each patient required an average of only 15 

minutes of professional time in total. Of the 59 children that completed the treatment 

programme, 48 (81 %) achieved initial success. After treatment ended, 2 of the 48 



children were lost to follow-up. Of the remaining 46 children, 11 (24%) relapsed at a 

I-year follow-up. These research fmdings are promising as they indicate that 

minimal intervention is sufficient to produce positive behavioural change in 

nocturnally enuretic children. 

4.3 Bibliotherapy 

Bibliotherapy refers to the use of literature to promote healing (Cohen, 1987; 

Pardeck & Pardeck, 1993). Samuel Crothers, in 1916, coined the word 

'bibliotherapy' which originates from the Greek words for "book" (biblio) and 

"healing" (therapeia) (Cohen, 1987; Pardeck, 1994). Bibliotherapy has been used as 

a therapeutic tool since antiquity (pardeck, 1998); however, it only became 

recognised as a treatment approach at the turn of the 20th century (Pardeck & 

Pardeck, 1993), and has proliferated considerably since the early 1970s (Lenkowsky, 

1987). 

Bibliotherapy is used by many helping professions including clinical psychology 

(Pardeck & Pardeck, 1993), which employs this treatment methodology with both 

child and adult patients (Jackson, 2001). Bibliotherapy covers a wide range of uses 

of literature - for example, it can provide factual information about behavioural 

disorders or take a more didactic approach in describing how to use treatment 

techniques, and can be employed with or without clinician intervention (Turvey, 

1985). The principal goals of bibliotherapy include providing information about 

problems, generating insight into problems, stimulating discussion about problems, 

creating an awareness that others have experienced and dealt with similar problems, 
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providing solutions to problems, and troubleshooting problems after cessation 

(Pantalon et al., 1995). 

Various definitions of bibliotherapy abound in the literature, and are determined by 

the intended use of the literature. A comprehensive defmition proposed by Marrs 

(1995) - which is pertinent to clinical psychology and includes the use of multimedia 

under the umbrella term 'bibliotherapy' - asserts that it is "the use of written 

materials or computer programs, or the listening/viewing of audio/videotapes for the 

purpose of gaining understanding or solving problems relevant to a person's 

developmental or therapeutic needs". 

In a meta-analysis, Marrs (1995) compared bibliotherapy with and without clinician 

intervention and found no significant difference in effectiveness between the two 

conditions, including at follow-up. However, the author noted that bibliotherapy 

without clinician intervention was less effective for certain problems (e.g., weight 

management) than for others (e.g., sexual dysfunction). When bibliotherapy was 

used in conjunction with clinician intervention, the author found that the level of 

clinician contact did not relate to treatment effectiveness, although certain problems 

responded better to increased clinician intervention (e.g., anxiety disorders). These 

findings suggest that bibliotherapy on its own is not always enough to promote 

treatment success (Glasgow & Rosen, 1978), and is best employed in conjunction 

with some amount of clinician intervention (Pantalon et al., 1995; Pardeck, 1990). 

Recent research substantiates that bibliotherapy used in conjunction with clinician 

intervention can augment the quality of behavioural therapy (Camp bell & Smith, 

2003). 
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Since the 1970s, there has been a proliferation of self-help parental behavioural 

training manuals for the treatment of various childhood disorders (McMahon & 

Forehand, 1981) including nocturnal enuresis (Azrin & Besalel, 1979; Griffiths, 

1984; Houts et al., 1983, 1987). Research demonstrates that parent-trainers can be 

effectively employed in clinical treatment methodology to administer behavioural 

training for their child in order to produce a positive behavioural outcome 

(Berkowitz & Graziano, 1972). A few published studies on the effectiveness of 

bibliotherapy for the treatment of childhood bedwetting have demonstrated that it is a 

viable treatment methodology when used in conjunction with minimal intervention 

(e.g., Azrin et al., 1979; Houts et al., 1983; Hunt & Adams, 1989). Besalel et al. 

(1980) evaluated the effectiveness of Azrin and Besalel' s (1979) manual, A Parent's 

Guide to Bedwetting Control: A Step-By-Step Method, as a form of self-help 

bibliotherapy (without clinician intervention) for the treatment of childhood 

bedwetting using a complex behavioural package, namely dry-bed training. The 

authors found their results were slightly less favourable compared to those reported 

in Azrin et al.' s (1979) study in which patients and their parents received a single 

session of clinician intervention prior to starting the training programme. This 

indicates that cLinician intervention, albeit minimal, is required to obtain optimum 

results, especially as the dry-bed training method is somewhat demanding. Griffiths 

(1984) produced a parents' manual for dry-bed training to be used in conjunction 

with minimal intervention and this was found to be efficacious in the treatment of 

childhood bedwetting during clinical practice. 
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4.4 Videotherapy 

Audio-visual aids such as video are increasingly being used as therapeutic tools in 

behavioural treatment (Ronen & Shechter, 1991). The major goals of video therapy 

include raising awareness of problems, imparting information, demonstrating skills, 

and changing behavioural patterns (Ronen & Shechter, 1991). 

The literature on videotherapy is relatively scant compared to that on bibliotherapy. 

A few published studies have employed videotherapy to train parents to treat their 

child's behavioural disorder (e.g., Houts et al., 1987; Hunt & Adams, 1989; Stille, 

1999). Houts et al. (1987) conducted a study in which 40 primary nocturnally 

enuretic children aged between 5 and 15 years (mean age 8.8 years) and their parents 

were randomly assigned to one of two groups for the treatment of bed wetting, 'live' 

(in-person) delivery of a complex behavioural treatment package, namely full

spectrum home training, versus ' videotape' delivery. Identical information and 

instructions were presented in both modes of treatment delivery. The authors found 

that live delivery was significantly superior to videotape delivery both in terms of the 

proportion of successfully treated children and lower dropout rate. At a I-year 

follow-up, only 20% ofpatients in the live delivery group relapsed, compared to 50% 

in the videotape delivery group. 

A study by Hunt and Adams (1989), in which primary nocturnally enuretic children 

were treated for bedwetting with the dry-bed training programme, was conducted 

using a minimal intervention biblio-cum-videotherapy approach. All 8 children who 

completed the treatment programme attained the 14-day dryness criterion. The 

authors reported that, on average, only one-third of normal professional time 
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(involving 3 clinic appointments and weekly telephone calls) was needed to treat 

each patient. Of interest is that parents rated the video (in which a young boy and his 

mother demonstrate the dry-bed training method) and weekly telephone contact as 

two of the most useful aspects of the programme. Although the sample in this study 

is too small to generalise the outcomes, the findings are promising in that they 

illustrate that a complex programme such as dry-bed training can be successfully 

administered using a video and manual as adjuncts to minimal clinician contact. 

The fmdings from the abovementioned studies indicate that although therapeutic 

tools such as video are useful, they should not be employed independently but rather 

in conjunction with clinician intervention to maximise potential treatment success, as 

elements of patient-clinician interaction such as empathy, support, and reinforcement 

are fundamental to the therapeutic process (Heilveil, 1983). 

4.5 Alternative Forms of Therapeutic Tools 

In addition to self-help treatment materials in written, audio, and video format, which 

have been commonplace for years, more recent developments encompass computer

assisted forms of treatment (Marks, 1999). These include CD-ROM (the 

abbreviation for ' Compact Disc - Read Only Memory') and DVD (the abbreviation 

for 'Digital Versatile Disc '). The CD-ROM can store large amounts of information 

that cannot be altered by a user, and is generally used to distribute software or 

multimedia for use on computers with CD-ROM drives. DVD is similar to CD

ROM, but has a greater data storage capacity, and is most commonly used for movies 

or other video data. 



Computers are increasingly being employed as a means of delivering health 

education to children (Douglas et al. , 1995). For instance, a multimedia interactive 

CD-ROM package entitled All About Nocturnal Enuresis was devised by Garrud et 

al. (1996) to teach nocturnally enuretic children aged between 7 and 11 years 

concepts such as how their bladder works and the measures they can take to help 

themselves to become dry. Collier et al. (1996) conducted a study in which 138 

children with nocturnal enuresis evaluated this CD-ROM package. The authors 

noted that it was generally well received by the children in their study. Moreover, 

clinical staff and parents reported that children were more likely to partake in a 

discussion about bedwetting after using the CD-ROM package (Collier et al., 1996). 

Multimedia products are likely to play an increasing role in the provision of health 

information and treatment for patients. Future research needs to assess the relative 

costs and benefits of the various forms of media as therapeutic tools in behavioural 

treatment. 

4.6 Minimal Intervention and Biblio-Cum-Videotherapy in the Behavioural 
Treatment of Childhood Nocturnal Enuresis 

The orthodox in- or out-patient service delivery model is essentially inappropriate for 

the implementation of behavioural treatments for childhood nocturnal enuresis. This 

is for two primary reasons; firstly, due to the time of occurrence and frequency of 

bedwetting, it would be impractical to treat the disorder within a clinical setting, and 

secondly, the duration of behavioural treatments for nocturnal enuresis can often be 

several weeks. Therefore, a prolonged period of behavioural training on a nightly 

basis in the child' s home is the only viable solution. Accordingly, it is necessary to 
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enlist the assistance of one of the child's parents, usually the mother (Wahler et al., 

1965), to act as a trainer, with the role of the clinician being primarily one of a 

remote instructor and supervisor to the parent (Berkowitz & Graziano, 1972). 

In the present research, the treatment methodology adopted was based on a ' minimal 

intervention' model (Turvey, 1985), which involved minimal direct patient-therapist 

contact, the parent mediating the treatment with the therapist acting primarily in a 

supervisory role (Berkowitz & Graziano, 1972). Treatment progress was reviewed 

on an intermittent outpatient basis with regular telephone calls (Glasgow & Rosen, 

1978, 1979). The minimal intervention approach was implemented in conjunction 

with self-help biblio-cum-videotherapy materials (Hunt & Adams, 1989) that are 

described in the following chapter. 

4.7 Summary 

In an age of restricted resources, minimal intervention has major implications for the 

development of cost-effective treatment (Cummings, 1986). Research has 

demonstrated that minimal intervention is as effective as intensive treatment 

programmes across a range of behavioural disorders including childhood nocturnal 

enuresis. Minimal intervention is usually, though not invariably, implemented in 

conjunction with self-help therapeutic tools such as bibliotherapy and, to a lesser 

degree, videotherapy. Research has shown that maximal health outcomes are largely 

attained when bibliotherapy and/or video therapy are used as auxiliaries to clinician 

intervention than when they are utilised as independent treatment modalities. These 

findings are echoed in outcome studies evaluating the use of bibliotherapy and/or 

video therapy with and without clinician intervention in the treatment of childhood 
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nocturnal enuresis (e.g. , Azrin et al., 1979; Besalel et al. , 1980; Houts et al., 1987; 

Hunt & Adams, 1989). 

Technology is advancing rapidly, and newer forms of multimedia technology such as 

CD-ROM and DVD have emerged over the last few years. These are likely to be 

utilised extensively in the near future to administer health education and treatment, 

and will need to be evaluated to assess their overall effectiveness in comparison with 

conventional written materials. 

The following chapter describes the construction process and purpose of the self-help 

biblio-cum-videotherapy materials employed in the present research. 



Construction of Self-Help 
Bihlio-Cum -Videotherapy 

Materials for the Behavioural Treatment 
of Childhood Nocturnal Enuresis 



5.1 Introduction 

This chapter is intended to provide a detailed description relating to the construction 

process and purpose of the self-help biblio-cum-videotherapy materials employed in 

the present research in conjunction with the minimal intervention approach described 

in the preceding chapter. 

5.2 Pre-Treatment Booklets for Patients and Parents 

Two AS-sized booklets providing information about childhood nocturnal enuresis 

were prepared ad hoc for patients and parents respectively. The patient and parent 

booklets were both written and designed by the author and Dr. Peter Griffiths (Ph.D. 

supervisor) respectively. The author edited the parent booklet and Dr. Peter Griffiths 

provided illustrations for both booklets. The patient booklet ran to 5 pages and the 

parent version to 10 pages. Both booklets were tested for readability using Flesch' s 

formulae, which gave a reading ease index of 87.3 and grade level index of 4.2 for 

the patient booklet (which equates with an 'easy' level of readability), equivalent 

indices for the parent booklet being 62.3 and 9.1 (which equates with a 'standard' 

level of readability) (Flesch, 1948). [See Appendix 1 for booklets] 

5.2.1 Patient Booklet 

The patient booklet consisted of a simple description of bladder control, and included 

a repetition of key words such as "wee" (Cohen, 1987). Several illustrations were 

incorporated to maintain children's interest whilst reading the booklet (Gillespie & 

Connor, 1975), including a simplified physiological illustration of the urinary system 



to enable children to understand how their 'insides' function. The booklet could 

either be read aloud to children by their parents, or read by children themselves. 

5.2.2 Parent Booklet 

The parent booklet consisted of a brief introduction and description of normal 

bladder control, disorders of bladder control, and treatment of bladder control 

disorders. The booklet included a simplified illustration of the urinary system. 

5.2.3 Purpose of Booklets 

It is becoming increasingly recognised that successful treatment outcomes for 

childhood nocturnal enuresis are more likely if patients and their parents are well 

informed about the condition (Garrud et al., 1996). Research shows that children 

benefit considerably when they are provided with relevant health-related information 

prior to an appointment, as it increases the likelihood of improved clinician-child 

rapport and children's keenness for a more active role during treatment (Lewis et al., 

1991). 

The booklets used in the present research provided factual information about 

childhood nocturnal enuresis to help patients and their parents obtain a better insight 

into the condition, and were sent to them to read prior to the first clinic appointment. 

This saved time during the initial consultation, as less time was spent discussing 

issues related to the condition, allowing a more educated discussion about the 

treatment programme to ensue (Campbell & Smith, 2003). 



5.3 Treatment Manuals for Parent-Trainers 

Two A4-sized manuals for parents were prepared ad hoc for dry-bed training and 

urine alarm training respectively. The dry-bed training manual was written and 

illustrated by Dr. Peter Griffiths (Griffiths, 1984), and edited and designed by the 

author. The urine alarm training manual was written and designed by the author, and 

illustrations were provided by Dr. Peter Griffiths. The dry-bed training manual ran 

to 33 pages and the urine alarm training version to 24 pages. The former was longer 

due to the greater complexity of the dry-bed method. Otherwise, the text and results 

diary format, illustrations, and typographical layout were standardised (Hartley, 

1984; Secker & Pollard, 1995). The text in the two manuals was organised as a step-

by-step sequence of directions so that no demands were made on memory. Both 

manuals were tested for readability using Flesch's formulae, which gave a reading 

ease index of 88.5 and grade level index of 3.2 for the dry-bed training manual, 

equivalent indices for the urine alarm training manual being 85.8 and 3.3. These 

values equate with an 'easy' level of readability (Flesch, 1948). [See Appendix 2 for 

manuals] 

5.3.1 Dry-Bed Training Manual 

The dry-bed training manual was split into four main sections. The first section 

provided an introduction to the manual. The second section described the training 

programme which consisted of three successive stages, namely one night of intensive 

training, ongoing training (which continued until the child attained 7 consecutive dry 

nights), and normal routine (which continued until the child was dry for 14 

consecutive dry nights). Procedures before and at bedtimes were outlined along with 



what to do if the child wet the bed during the night. The third section of the manual 

consisted of a wetting diary, which was to be completed each morning by the parent

trainer to record whether the child was wet or dry during the preceding night. The 

final section provided instructions about how to set up the urine alarm. 

5.3.2 Urine AJarm Training Manual 

The layout of the urine alarm training manual was identical to that of the dry-bed 

training manual described above. The second section of the manual that described 

the training programme involved only one procedure - that is, urine alarm training 

(which continued until the child attained 14 consecutive dry nights). Procedures at 

bedtimes were outlined along with what to do if the child wet the bed during the 

night. 

5.3.3 Purpose of Manuals 

The treatment manuals used in the present research adopted a didactic approach, 

providing systematic instructions for parents to administer the relevant behavioural 

training for their child. 

5.4 Treatment Videos for Patients and Parents 

Two VHS videotapes were developed ad hoc for dry-bed training and urine alarm 

training respectively. Similarly to the treatment manuals, the dry-bed training video 

was longer (17 minutes) than the urine alarm version (8 minutes). Both videos were 

filmed in the same room in the Royal Hospital for Sick Children, Glasgow, and 

employed an identical layout of furnishings. In each video, a mother and her 8-year

old daughter modelled the relevant training method. Different actors were used for 



each video; however, the quality of acting was comparable. Of note is that the actors 

were not professionals, but rather acquaintances of the author. [See Appendix 3 for 

video data presented as movie files on DVD] 

The production of each video entailed the following sequential processes, which 

were carried out by the author unless otherwise indicated: (a) writing a precise script 

for both the actors in the video and the narration aspect of the video, (b) choosing 

suitable actors to demonstrate the training method in the most effective way, (c) 

enlisting the assistance of a technician from the Department of Psychology, 

University of Stirling, to film the actors, (d) arranging access to a room in the 

abovementioned hospital, (e) arranging the layout of furnishings in the room, (t) 

directing the actors during filming, (e) editing the video footage in collaboration with 

a technician from the Department of Medical Illustration, Royal Hospital for Sick 

Children, Glasgow, (t) providing a narration for the video with the assistance of a 

technician from the Department of Film and Media Studies, University of Stirling, 

and (g) arranging for a communications technology company (Cameron 

Presentations Limited, Glasgow) to make duplicate videotapes from the original 

master copy. 

5.4.1 Dry-Bed Training Video 

The dry-bed training video began with a brief introduction explaining that it was to 

be used in conjunction with the treatment manual to help cure the child's bedwetting 

problem. Next, the prevalence of childhood nocturnal enuresis was outlined, 

together with an explanation that the bedwetting was most likely attributable to 

faulty learning. This was followed by an enactment of the training method by the 



actors. A subtitle was superimposed onto the bottom of the picture, indicating the 

time at which particular actions were expected to be carried out - for example, at 

bedtime. A narrative by the author gave a simple commentary on what the mother 

and child were doing and which page of the manual they were watching being 

enacted. Parents were asked to bear in mind that the diary at the back of the manual 

was to be completed on a daily basis. The video ended with a reference to the parent 

to reward the child after the training programme was successfully completed. 

5.4.2 Urine Alarm Training Video 

The format and sequence of the urine alarm training video was identical to that of the 

dry-bed training video described above. 

5.4.3 Purpose of Videos 

The treatment videos used in the present research were designed to be utilised in 

conjunction with the relevant manual, and adopted a ' modelling' approach (Bandura, 

1977). Several studies demonstrate that guided modelling is superior to written 

instruction in teaching new behaviour (see Bandura, 1977). Resemblance between 

the observer and the model is very important as it increases the effectiveness of 

modelling (Bandura, 1969; Bandura & Waiters, 1963). In the videos, the author 

chose to illustrate an accepted learning process consisting of the child model 

experiencing both wet and dry nights at the early stages of treatment and in due 

course attaining the dryness criterion, in order to enable the child viewing the video 

to identify with the problem and try to overcome it. 



5.5 Summary 

Pre-treatment booklets providing information about childhood nocturnal enuresIs 

were constructed for patients and their parents to read pnor to the first clinic 

appointment. Instructional treatment manuals and corresponding videos were 

produced for the two treatment programmes, namely dry-bed training and urme 

alarm training. The booklets and relevant manuals and videos were employed in the 

following three empirical studies in conjunction with the minimal intervention 

approach described in the previous chapter. 

The following chapter reports fmdings from a pilot study in which the relative 

efficacy of modified dry-bed training and urine alarm training was compared in the 

treatment of childhood functional nocturnal enuresis when conveyed by identical 

minimal intervention methods at the primary care level of service delivery. 



A Comparison of Dry-Bed Training and 
Urine Alarm Training in the Treatment 

of Childhood Nocturnal Enuresis: 
A Community-Based Pilot Study 
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6.1 Introduction 

Dry-bed training is a multifaceted behavioural programme devised by Azrin et al. 

(1974) as an alternative treatment to conventional urine alarm training (Mowrer & 

Mowrer, 1938) in an endeavour to improve upon the latter's comparatively high 

relapse rate and lengthy treatment duration. The two treatment programmes differ 

theoretically and proceduraUy. Urine alarm training originates from a classical 

conditioning paradigm (Mowrer & Mowrer, 1938), its primary goal being to 

condition wakening to previously unconditioned bladder distension cues. A 

contemporary version of urine alarm training - that is deemed standard procedure 

(Butler, 2000) and includes the method described below - incorporates cognitive 

elements such as oral or written instructions to the child to awaken (in response to 

the sounding alarm) and go quickly to the toilet along with positive reinforcement for 

dry nights and fluid intake at bedtime (i.e., overlearning) to increase the likelihood of 

urge signals during the night for the purposes of training. Dry-bed training emanates 

from an operant conditioning paradigm (Azrin et al., 1974) and goes further than 

traditional urine alarm training by teaching not only awakening to full bladder 

sensations, but also retention control, rapid movement from bed to toilet, and making 

restitution for wetting accidents. There is a growing body of literature (Lewis et al., 

1991; Pantell et al., 1982) that suggests that children should play a less passive role 

in their healthcare, and research (Marshall et al., 1973) has shown that there is a 

considerable improvement in treatment outcome and lower rate of relapse when 

children adopt a more active role in their treatment of bedwetting. The underlying 

principle of dry-bed training is that bedwetting is most effectively eradicated when 

the child is encouraged to take personal responsibility for staying dry at night, and 
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this method can be seen as contrasting with urine alarm training where the child is 

assigned a less active role (Turner, 1973). The treatment programmes also differ in 

that, in dry-bed training, the urine alarm is required to alert the parent-trainer - as 

evidenced in Azrin et al.'s (1974) study - as opposed to the child directly, as is the 

case in urine alarm training. 

Research has largely shown that the original (Azrin et al., 1974) dry-bed training 

method and its subsequent variant forms are superior to conventional urine alarm 

training in terms of the proportion of successfully treated children (e.g., Azrin et al., 

1974; Bollard & Nettelbeck, 1981, 1982), rapidity of acquisition of dryness criterion 

(e.g., Bollard & Nettelbeck, 1981), and relatively low relapse (e.g., Hirasing et al., 

1996) and dropout rates (e.g., Griffiths et al., 1982; Hirasing et al., 1996). However, 

despite the superiority of dry-bed training over urine alarm training and other 

treatment modalities, only 5% of physicians employ this technique with families 

(Christopherson and Edwards, 1992). 

There are a number of practical constraints relating to the large-scale implementation 

of the prototype (Azrin et al., 1974) dry-bed training programme in clinical practice. 

Firstly, the dry-bed method requires a professional trainer for the first night of 

training, which is both costly and impractical (Bollard et al., 1982). Secondly, dry

bed training is rather difficult to carry out as the demands of positive practice and the 

requirements of the nightly wakening schedule are somewhat severe and time

consuming. Lastly, in-office instruction to parents about the dry-bed method 

expends a substantial amount of clinical time, and the treatment programme requires 

a high level of supervision (Bollard et al., 1982). This increased disbursement of 
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professional time presents a problem for service delivery given the high prevalence 

of childhood nocturnal enuresis (Griffiths et al., 1982). 

In addressing the first of the aforementioned difficulties with the archetype (Azrin et 

al., 1974) dry-bed method, research has shown that there is no evident gain in 

treatment efficacy when a professional trainer conducts the first night of treatment 

than when parents do it by themselves (Azrin et al., 1979; Bollard & Nettelbeck, 

1981 ; Bollard & Woodroffe, 1977; Griffiths et al., 1982). Therefore, it is more cost

effective and practical to have the child' s parents conduct the first night of training. 

Griffiths (1984) endeavoured to redress the second of the aforementioned problems 

by significantly reducing both the number of positive practice trials (from 20 to 3) 

and the count in each trial (from 50 to 20), and eliminating the wakening schedule 

from the second phase of the dry-bed training programme. These modifications did 

not result in any apparent reduction in the effectiveness of the training programme 

during clinical practice (Griffiths, 1984). In an attempt to resolve the last of the 

aforementioned difficulties with dry-bed training, Hunt and Adams (1989) conducted 

a study in which they employed an instructional manual and videotape in conjunction 

with minimal clinician intervention. Their results showed that 8 out of 10 primary 

nocturnally enuretic children aged between 5 and 10 years (mean age 7.9 years) 

attained the 14-day dryness criterion within 2-14 weeks (median time to criterion 7 

weeks), and 2 dropped out of the study. Of those who achieved dryness criterion, 2 

(25%) relapsed within a 3- and 6-month period respectively. The authors reported 

that, on average, only one-third of normal professional time (involving 3 clinic 

appointments and weekly telephone calls) was needed to treat each patient. Of 

interest is that parents rated the video (in which a young boy and his mother 
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demonstrate the dry-bed training method) and weekly telephone contact as two of the 

most useful aspects of the programme. These fmdings are promising as they 

illustrate that a complex programme such as dry-bed training can be successfully 

administered employing minimal clinician intervention (in the form of regular, but 

brief, contact) in conjunction with biblio-cum-videotherapy. Notwithstanding, Hunt 

and Adams's (1989) study contained a number of methodological deficiencies 

including a small sample SlZe, a within-subjects control condition, and no 

comparison with other treatments. These factors together restrict the generalisation 

of the outcomes (i.e., initial success, dropout, and relapse rates) and support the need 

for replication. 

6.2 Rationale of Present Study 

Hunt and Adams's (1989) methodological shortcomings were redressed in the 

present study which adopted a similar minimal intervention approach to dry-bed 

training to that employed by the abovementioned authors, namely instructing 

families by means of a manual (Griffiths, 1984) and videotape package, and 

supervising treatment by telephone and intermittent clinic appointments. However, 

the study was specifically intended to evaluate the comparative efficacy of self-help 

modified dry-bed training and standard urine alarm training in the treatment of 

childhood functional nocturnal enuresis when delivered by identical means to 

families attending community-based enuresis clinics. To achieve this objective, 

corresponding biblio-cum-videotherapy materials were developed for each method 

(and were comparable for style, presentation, and in the case of the manuals, 

readability), patient-therapist contact and didactic factors were standardised, and 
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outcome variables were compared with those of waiting-list controls. The principal 

research question in this pilot investigation is: do modified dry-bed training and 

standard urine alarm training differ in the treatment of childhood nocturnal enuresis 

(in terms of initial success, dropout, and relapse rates) when conveyed by identical 

minimal intervention methods at the primary care level of service delivery? 

6.3 Implementation of Inclusion Criteria and Operational Definitions of 
Outcome Measures 

Studies of childhood nocturnal enuresis have been difficult to compare because the 

sample characteristics and inclusion criteria are not always comprehensively 

reported, and the outcome measures (i.e., initial success, relapse etc.) documented in 

the literature are a function of the criteria employed. 

In an endeavour to address these shortcomings, Butler (1991) advocated that the 

following patient inclusion criteria should be stated: (a) chronological age -

including mean and range of sample; (b) number of males and females; (c) presence 

or absence of organic pathology; (d) presence or absence of diurnal enuresis; and (e) 

severity of bedwetting immediately prior to treatment (i.e., baseline). Butler also 

recommended that studies of childhood nocturnal enuresis should include children 

who experience 50% or more wet nights in 2 consecutive weeks during a maximum 

4-week baseline period. These criteria have met with general approval (Djurhuus et 

al., 1997; Hunt, 1996) as they enable subsets of the nocturnally enuretic population 

to be better understood and set clinical standards for inclusion of individual cases in 

research studies. 
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In addition, Butler (1991) proposed a set of standard working defmitions of outcome 

measures based upon his review of the literature, which are also available as 

Guidelines on Minimum Standards of Practice in the Treatment of Enuresis 

published by the Enuresis Resource and Information Centre, Bristol, United 

Kingdom (Morgan, 1996). These definitions - employed primarily for research 

purposes - enable the relative efficacy of different treatment interventions to be 

determined, and are summarised as follows: (a) initial success - 14 consecutive dry 

nights within a 16-week treatment period; (b) lack of success - failure to meet initial 

criterion of success within the 16-week treatment period (excluding those who 

dropout from treatment); (c) dropout - after an initial appointment, 2 consecutive 

appointments missed without notice, or treatment discontinued by agreement by 

parents, child, or clinician; (d) relapse - more than 2 wet nights over a 2-week 

period; (e) continued success - no relapse in 6-month period after initial success; and 

(t) complete success - no relapse in 2-year period after initial success. Butler (1991) 

advised that the time taken to attain initial success, and the time between initial 

success and relapse should be stated. 

The abovementioned inclusion criteria and working defmitions were incorporated 

into the present study, with 2 exceptions. Firstly, the working defmition dropout was 

sub-divided into default (i.e., after an initial appointment, 2 consecutive 

appointments missed without notice) and withdrawal (i.e., after an initial 

appointment, treatment discontinued by agreement by parents, child, or clinician). 

Secondly, due to the limited timescale of the present study, the working defmition 

complete success was not incorporated into the methodology. 
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6.4 Method 

6.4.1 Preliminary Preparation for Present Study 

In preparation for the present study, the author established contacts with key NHS 

hospital and community healthcare practitioners, namely medical and school nursing 

staff, to obtain consent (following ethics approval for the studr) for the recruitment 

ofpatients3 from school nurse-led enuresis clinics in Balvicar, Clarkston, Clydebank, 

Drumchapel, Easterhouse, Pollok, and Possilpark Health Centres in Glasgow. The 

author devised a data collection protocol and initiated a computerised patient 

research database on a PC using the Filemaker Pro (version 4.l) application. A 

telephone line (with answering machine) dedicated to the study was set up to allow 

the author to make contact with patients' parents, school nurses, and other relevant 

healthcare professionals (and vice versa). 

6.4.2 Inclusion Criteria 

Patients were admitted to the study according to the following inclusion criteria: (a) 

age range 7-12 years; (b) attendance at mainstream school (i.e., IQ > 70); (c) 4 or 

more wet nights per week during 4-week baseline period; (d) preparedness of both 

child and parent to execute the behavioural treatment programme allocated 

(experimental groups); (e) agreement of parent to complete 4-week baseline and 

subsequent 16-week wetting diary; (f) agreement of parent to discontinue all former 

treatments/procedures for bedwetting (if any) during 4-week baseline and subsequent 

2 The design and method of the present study were approved by the Ethics Committees of the 
Department of Psychology, University of Stirling, and the Royal Hospital for Sick Children, Glasgow, 

respectively. 
3 Each subject employed in the present study and in the following 2 studies in Chapters 7 and 8 
respectively is referred to as 'child ' or 'patient' interchangeably within the text. 
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16-week period; (g) no major pre-planned domestic disruption during 16-week 

period (e.g. , holidays, hospital admission, moving house); and (h) contactable by 

telephone. 

6.4.3 Exclusion Criteria 

Exclusion criteria were: (a) diurnal enuresis or encopresis as defmed by DSM-IV 

(American Psychiatric Association, 1994); (b) bedwetting secondary to organic or 

psychiatric disorder; and (c) learning disability or attendance at special school. 

6.4.4 Patient Recruitment 

Hospital and community referrals were sent to the clerical administrator for 

Community Nocturnal Enuresis Services, at the Paediatric Epidemiology and Child 

Health Unit, Department of Child Health, Royal Hospital for Sick Children, 

Glasgow. Upon referra~ the clerical administrator posted a questionnaire to the 

patient's parents asking if they were still seeking treatment for their child's 

bedwetting, and, if so, to answer questions relating to their child's bedwetting 

frequency and history, and whether the child suffered from encopresis and/or diurnal 

enuresis or attended a special school. The questionnaire was to be returned to the 

clerical administrator in a prepaid addressed envelope. The use of the questionnaire 

was standard protocol in the referral uptake process. If parents failed to return the 

completed questionnaire, the patient was referred back to the original source. If the 

completed questionnaire was returned and the child had encopresis or diurnal 

enuresis, the patient was referred to one of the Community Paediatrics Clinics in 

Glasgow. If the completed questionnaire was returned and there was no indication of 

encopresis or diurnal enuresis, the clerical administrator entered the patient's 
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demographic information onto a computer programme known as Hospital 

Information and Support System (HIS.S.), sent out an appointment date to the 

patient's parents, and made up case notes for the patient. Parents were also sent a 4-

week baseline diary in which to begin immediately recording their child's wetting 

frequency by noting in the diary each morning the date and whether the child's bed 

was wet or dry during the preceding night. Parents were asked to discontinue all 

treatments and procedures for bedwetting (e.g., medicating the child or restricting 

fluids in the evening as a preventative measure) during baseline recording to give an 

accurate account of their child' s wetting frequency. The diary was to be brought to 

the fITst appointment, which was allotted if the completed questionnaire was returned 

and the child bad no other incontinence problems aside from bedwetting (as 

explained above). 

The initial stages of patient recruitment entailed the author visiting the Paediatric 

Epidemiology and Child Health Unit on a regular basis (usually monthly) to gather 

new patient information from the H.I.S.S. computer programme. The information 

available was the patient's name, date of birth, home address, contact telephone 

number (if provided), and hospital number, and the clinic to which the patient was 

allocated together with the date and time of the fITst clinic appointment. This 

information was collated by the author only if the patient's chronological age ranged 

between 7 and 12 years and if a contact telephone number was available. The author 

also accessed the patient's case notes (which included the abovementioned 

questionnaire) to obtain any other relevant information that could exclude the patient 

from being asked to participate in the study (e.g. , learning disability, psychiatric 

disorder). 
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To recruit patients for the experimental groups, the author telephoned the parents of a 

potentially suitable child, provided an outline of the study and asked if they were 

provisionally interested in participating in the study, If the response was positive, the 

author informed them that she would attend the first clinic appointment to establish 

whether the child and parents fulfilled the study's inclusion and exclusion criteria. 

The author then posted nocturnal enuresis booklets to parents and their child to read 

prior to the appointment. At the first appointment, organic pathology was excluded 

by physical examination and a urinalysis and culture test, which were carried out by 

the community paediatrician and school nurse respectively. If the bedwetting 

problem was due to organic pathology, the community paediatrician referred the 

patient to the appropriate discipline for further assessment and treatment. If the 

bedwetting was of a functional nature, then the school nurse saw the patient and 

parents with the author present. The consultation began with the school nurse 

carrying out a structured assessment interview pertaining to the child's medical, 

developmental, and bedwetting history (which was standard clinic protocol). After 

this, the author elaborated on the protocol of the study, and if parents and their child 

met the study's inclusion and exclusion criteria, they were provided with information 

sheets and invited to participate in the study. Those wishing to do so were given 

consent forms to sign4
• They were then informed of the treatment method to which 

they were allocated (i.e., dry-bed training or urine alarm training). 

To recruit patients for the waiting-list control group, the author telephoned the 

parents of a potentially suitable child to establish whether the child and parents 

4 None of the families refused to participate at this stage. 
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fulfilled the study's inclusion and exclusion criteria5
, and, if so, provided an outline 

of the study and asked if they were provisionally interested in participating in the 

study. If the response was positive, the author posted information sheets and consent 

forms to parents and their child. Ifparents and their child wished to participate in the 

study, the signed consent fonns were returned to the author in a prepaid addressed 

envelope6
. Upon receipt of the signed consent fonns, the author contacted the 

parents by telephone and informed them of their group allocation (i.e., waiting-list 

control). 

6.4.5 Subjects 

Thirty-six patients who satisfied the inclusion and exclusion criteria were recruited 

from 7 enuresis clinics in health centres in Greater Glasgow, Scotland. Referral 

sources were general practitioners (30), practice nurses (2), health visitors (2), and 

community paediatricians (2). The sample consisted of 18 males and 18 females. 

The mean age of the sample was 9.90 years (S.D. 1.83) (range 7.04-12.98 years). 

The mean baseline bedwetting frequency (wet nights during last week of 4-week pre-

treatment period) of the sample was 5.67 (S.D. 1.27) (range 4-7 wet nights per 

week). Social class was gauged by postcode deprivation category (Carstairs & 

Morris, 1992), the sample mean being 5.06 (S.D. 1.94) on an ascending scale of 

deprivation from 1 to 7. All patients and their parents were native English-speakers. 

5 The present study had to be conducted within the framework of the normal running of the enuresis 
clinics; therefore, patients in the waiting-list control group were assessed for organic pathology at the 
first clinic appointment (which was standard protocol) after completing the 16-week diary. The 
author noted that none ofthe patients recruited for the waiting-list control group had bedwetting due 
to organic pathology, 

6 None of the families refused to participate at this stage. 
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6.4.6 Materials 

The materials employed in the present study comprised: (1) pre-study questionnaire 

relating to bedwetting frequency and history (experimental and control groups); (2) 

4-week baseline wetting diary (experimental and control groups); (3) 16-week 

wetting diary (control group); (4) 2 pre-treatment booklets providing information 

about nocturnal enuresis for patients and their parents respectively (experimental 

groups); (5) 2 treatment manuals (with 16-week diary) for dry-bed training and urine 

alarm training respectively (experimental groups); (6) 2 treatment videos for dry-bed 

training and urine alarm training respectively (experimental groups); and (7) urine 

alarm (model SMI) powered by a 9V battery (size PP3) and connected to one dual 

circuit pad (model SM3) for both dry-bed training and urine alarm training, except 

that the dry-bed training device had the lead from the alarm unit to the urine detector 

pad extended to 10 metres to allow the alarm unit to be placed where the parent

trainer could hear it (experimental groups). 

Items 1,2, 3, and 6 (above) were developed by the author, and 4 and 5 by the author 

and Dr. Peter Griffiths. Items 4, 5, and 6 are described in Chapter 5. Item 7 was 

procured from Eastwood & Son Limited, Ferraris House, Aden Road, Enfield, 

London, EN3 7SE, United Kingdom. [See Appendices 1-6 for items 4,5,6, 1,2, and 

3 respectively and Appendix 7 for photographs of item 7] 

6.4.7 Experimental Design 

The study conformed to a 3 x 2 mixed design, matched-sample controlled trial. The 

between-subjects factor was group and the within-subjects factor was the time at 

which wetting frequency was measured - that is, at the end of the 4-week baseline 



period, and depending which came first, at the end of the success criterion period of 

14 consecutive dry nights or at the end of 16 weeks from treatment commencement. 

Patients were randomly assigned to one of the following groups in a statistically 

valid and approved way (i.e., serial randomisation): experimental group 1 received 

modified dry-bed training; experimental group 2 received urine alarm training; and 

the waiting-list control group received no treatment. The waiting-list control group 

was incorporated into the experimental design to account for short-term successes 

due to spontaneous remission. 

The 3 patient groups contained equal numbers and were matched for sex (gender 

ratios were 1: 1 in each group). One-way Analysis of Variance (ANOVA) (with 

alpha set at 0.05) showed that the 3 groups were successfully matched for 

chronological age (F = 0.01, df2/33, p = N.S.), baseline wetting frequency (F = 0.35, 

df 2/33, P = N.S.), and social class as measured by postcode deprivation category (F 

= 1.17, df2/33 , p = N.S.). Group demographic variables are shown in Table 6.1. A 

chi-squared test showed that none of the 3 groups was distinguished by the number 

of patients who had used the urine alarm in treatment prior to the present study (X2 = 

2.06, df2, p = N.S.). 

DRY-BEl> URII\E ALARI\I COI\TROL 

TRAII\II\G (n = 12) TRAII\II\G (n = 12) (11 = 12) 

Age (years) 9.93 (1.81) 9.93 (1.99) 9.85 (1.84)* 

Males/females 6/6 6/6 6/6 

Baseline wetting 5.58 (1.31) 5.50 (1.45) 5.92 (1.08)* 

Deprivation category 4.67 (2.15) 4.75 (1.91) 5.75 (1.71)* 

"Between groups, P = .s. 
Table 6.1. Means, (standard deviations) (S.D.s), and ratios for the 3 groups. Groups matched on chronological 
age, sex ratio, baseline bedwetting frequency (wet nights during last week of 4-week pre-treatment period), and 
deprivation category (N = 36). 
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6.4.8 Treatment Methods 

The two behavioural treatment programmes employed in the present study were dry-

bed training and urine alarm training which were administered by the child's parent

trainer at home, and are described below. 

6.4.8. 1 Drv-bed Training 

The method described in the dry-bed training manual was devised by Griffiths 

(1984) and corresponded closely with the Azrin et al. (1974) programme. 

Modifications to the prototype (Azrin et al., 1974) method were: (1) the parent

trainer carried out the first night of intensive training instead of a professional trainer; 

(2) the wakening schedule was limited to only the first night of training; (3) the 

number of positive practice trials were reduced from 20 to 3; (4) the count in each 

trial was reduced from 50 to 20; and (5) in the event of a wetting accident during the 

final phase of the programme (normal routine), the child was not expected to perform 

the 'positive practice' procedure before bedtime the next evening (Griffiths, 1984). 

In 3 and 4 ( above), the values were decreased because clinical experience indicated 

that children often complied poorly with these elements of the original (Azrin et al., 

1974) dry-bed training programme (Griffiths, 1984). 

The modified dry-bed training programme (Griffiths, 1984) incorporated the use of a 

urine alarm, overleaming, hourly awakenings and toiletings, retention control 

training and positive reinforcement for appropriate urination and dry beds; and mild 

reprimand, cleanliness training, and positive practice for wetting accidents. The 

training programme consisted of three successive stages, namely one night of 

intensive training, ongoing training (which continued until the child attained 7 
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consecutive dry nights), and normal routine (which continued until the child was dry 

for 14 consecutive nights). 

The first stage (intensive training) incorporated all of the aforementioned features 

and required the child to be awakened from sleep every hour during the first night of 

training. One hour before bedtime, the child was informed by the parent-trainer of 

all the stages of the first night of the dry-bed training procedure. The urine detector 

pad was placed on the child's bed and the alarm unit was placed in the parents' room 

(to signal a wetting accident to the parent-trainer rather than the child). The child 

was then asked to perfonn the positive practice procedure. This required the child to 

lie down on the bed, count aloud to 20, then get off bed, go quickly to the bathroom 

and try to urinate, and return to bed. This routine was repeated 3 times by the child. 

At bedtime, the child was given fluids to drink and asked to repeat the training 

instructions to the parent, after which the child was put to bed to sleep and the parent 

switched on the urine alarm. One hour after this, and hourly throughout the night, 

the child was awakened with minimal prompt and asked to go to the bathroom to 

attempt to urinate. Immediately prior to urination, the child was asked to try to 

inhibit voiding for one hour. If the child was able to inhibit urination, the child was 

praised for having control, and returned to bed. If the child was unable to inhibit 

micturition, the child voided in the toilet, was praised for correct toileting, and 

returned to bed. In either case, the child was asked to feel the dry bed sheets and was 

praised for having a dry bed. The child was given fluids to drink and put to bed to 

sleep until the next hourly wakening, and was only woken again before this time in 

the event of a wetting accident. If a wetting accident occurred during the night, the 

alarm was switched off by the parent, the child was awakened, mildly reprimanded, 
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and instructed to fmish voiding in the toilet. The child then immediately performed 

cleanliness training, which required the child to change wet clothes and bedding. 

The child placed the wet clothing and bedding in the laundry basket and remade the 

bed with clean sheets. The child then performed the positive practice procedure (as 

described above), the alarm was reactivated by the parent, and the child went back to 

sleep until the next hourly wakening. The next night, positive practice was 

performed immediately before bedtime as a consequence of the abovementioned 

wetting accident. 

Following the night of intensive training, the second training stage (ongoing training) 

commenced. This included the use of the urine alarm, positive reinforcement for dry 

beds, and mild reprimand, cleanliness training and positive practice for wetting 

accidents. At bedtime, the alarm was switched on by the child's parent. Positive 

practice was performed if the child experienced a wetting accident the night before. 

The child was then asked to stay dry during the night, and was reminded of the 

consequence of a wetting accident (i.e., cleanliness training and positive practice). 

Lastly, the child was required to repeat the parent's instructions before being put to 

bed to sleep. In the event of a wetting accident, the child was mildly reprimanded, 

instructed to fmish voiding in the toilet, and upon returning to the bedroom 

immediately performed cleanliness training and positive practice, and then the next 

night before going to bed, performed positive practice again. After a dry night, the 

child was praised throughout the next day by both parents and close relatives. This 

stage ended when the child achieved 7 successive dry nights. 
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The fmal stage of training (normal routine) did not involve the use of the urine alarm, 

and included only positive reinforcement for dry beds, and mild reprimand and 

cleanliness training for wetting accidents. The parent checked the child's bed in the 

morning by asking the child to feel the bed sheets. If the bed was wet, the child was 

mildly reprimanded and required to immediately perform cleanliness training. If 2 

wetting accidents occurred within 1 week, the second stage of the training 

programme (ongoing training) was reinstated until the child attained 7 successive dry 

nights again. The fmal stage of the programme (normal routine) then commenced 

again and continued until the child achieved 14 consecutive dry nights. Each 

morning during the training programme, the parent-trainer completed the daily 

record in the 16-week wetting diary (in the treatment manual) by entering the date 

and whether the child was wet or dry during the preceding night, and showed it to the 

child. 

The training programme was discontinued when the child achieved the success 

criterion of 14 consecutive dry nights or at the end of the 16-week treatment period, 

depending which came first. In the case where the child attained dryness criterion, 

the parent was encouraged to provide the child with an inexpensive reward for 

successfully completing the programme. 

6.4.8.2 Urine Alarm Training 

The method described in the urme alarm training manual followed the 

recommendations of the Enuresis Resource and Information Centre, Bristol, United 

Kingdom, as outlined in their policy document on minimum standards of enuresis 

treatment (Morgan, 1996). 
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The urine alarm training programme incorporated the use of a urine alarm, 

overlearning, and positive reinforcement for dry beds, and involved the following 

procedure (which continued until the child was dry for 14 consecutive nights). At 

bedtime, the child was informed by the parent-trainer of all the stages of the urine 

alarm training procedure. The urine detector pad was placed on the child's bed and 

the alarm unit was placed near the child' s bed (to signal a wetting accident directly to 

the child as well as indirectly to the parent-trainer). The child was asked to go to the 

bathroom and try to urinate. The child was then given fluids to drink, and asked to 

switch on the urine alarm, after which the child was put to bed to sleep. If a wetting 

accident occurred during the night, the child was required to waken, switch off the 

alarm, and finish voiding in the toilet. However, if the child failed to respond to the 

sound of the alarm, the parent-trainer awakened the child and instructed the child to 

switch off the alarm and finish voiding in the toilet. Next, the parent-trainer helped 

the child to change wet clothing, placed the wet clothing and bedding in the laundry, 

and remade the bed with clean sheets. The child was then asked to reactivate the 

alarm and go back to bed to sleep. The child was only required to waken again 

during the night if subsequent wetting accidents occurred. After a dry night, the 

child was praised throughout the next day by both parents and close relatives. Each 

morning during the training programme, the parent-trainer completed the daily 

record in the 16-week wetting diary (in the treatment manual) by entering the date 

and whether the child was wet or dry during the preceding night, and showed it to the 

child. 

The training programme was discontinued when the child achieved the success 

criterion of 14 consecutive dry nights or at the end of the 16-week treatment period, 
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depending which came first. In the case where the child attained dryness criterion, 

the parent was encouraged to provide the child with an inexpensive reward for 

successfully completing the programme. 

6.4.9 Proced u re 

6.4. 9. J Experimental Groups 

At the first appointment, families were thoroughly briefed as to the demands of the 

treatment programme to which they were allocated (i.e., dry-bed training or urine 

alarm training). Parents were asked to decide which of them would take 

responsibility for implementing the programme. This was normally the mother, 

although in two cases it was the father. A night before a holiday (e.g., weekend) was 

usually advised for commencing the first night of the training programme. Parents 

were asked to discontinue all other treatments and procedures for bedwetting during 

the 16-week treatment period in order to give an accurate account of their child's 

wetting frequency. They were then given the appropriate treatment manual 

(containing a 16-week diary), videotape, and urine alarm to take home with them. 

The author asked parents to record their child's bedwetting frequency by noting in 

the diary each morning the date and whether the child's bed was wet or dry during 

the preceding night . Parents were shown how to set up the urine alarm, and advised 

to watch the video with their child before beginning the training procedure to ensure 

that they understood precisely all that it entailed. Parents were encouraged to contact 

the author whenever advice was needed. Thereafter, a minimal contact approach was 

adopted (Turvey, 1985) in which the parents administered the training programme at 

home. Supervision was by fortnightly telephone calls to parents and 2 review 
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appointments in which the author met with both the parent and child with the school 

nurse present. The fIrst review appointment was approximately 8 weeks after 

starting the treatment programme to assess progress; and the second was after the 16-

week treatment period to assess outcome. The same therapist (i.e., the author) was 

maintained throughout for both treatment programmes. Parents were reminded by 

telephone to bring the completed treatment diary with them to the fmal appointment. 

Patients that failed to attain dryness criterion were invited by the school nurse to be 

treated outwith the study employing standard clinic protocol. Parents of those 

patients that attained the success criterion during the 16-week treatment period were 

telephoned by the author 3 and 6 months after their child attained dryness criterion to 

assess relapse (defmed as more than 2 wet nights over a 2-week period). Patients 

that relapsed were invited by the school nurse to be treated outwith the study 

employing standard clinic protocol. Those patients that remained continent at 6-

month follow-up were discharged from the clinic by the school nurse. 

6.4.9.2 Waiting-Li t Control Group 

The author sent the patient's parents a 16-week diary in which to begin immediately 

recording their child's bedwetting frequency by noting in the diary each morning the 

date and whether the child's bed was wet or dry during the preceding night. Parents 

were asked to discontinue all treatments and procedures for bedwetting during this 

period in order to give an accurate account of their child's wetting frequency. The 

author maintained monthly telephone contact with the parents to ensure that the diary 

was being completed. After 16 weeks had elapsed, the child was treated outwith the 

study by the school nurse employing standard clinic protocol. 
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6.4.10 Baseline and Outcome Scale 

The baseline scale was the number of wet nights (4-7) for the last week of the 4-

week pre-treatment period (experimental and control groups). The short-term 

outcome scale was the number of wet nights per week (0-7) for the week 

immediately after a child attaining the initial success criterion of 14 consecutive dry 

nights or the week immediately after the 16-week treatment period, whichever 

occurred sooner (experimental groups); and for the week immediately after a child 

spontaneously remitting (i.e., 14 consecutive dry nights) or the week immediately 

after the completion of the 16-week diary, whichever occurred sooner (control 

group). The long-term outcome scale was the number of wet nights per week (0-7) 

at a 3- and 6-month follow-up of a child attaining initial success criterion during the 

16-week treatment period (experimental groups). Multiple wetting accidents per 

night were not recorded. 

6.5 Results 

A computer-based statistical package, s.P.s.s. (version 11.5), was employed for all 

analyses in which alpha was set at 0.05. A frequency scale of wet nights per week 

(0-7) (irrespective ofthe number ofwetting accidents per night) was used in analyses 

of group performance across baseline, treatment, and follow-up periods. [See 

Appendix 8 for raw data of sample] 

6.5.1 Dropout Rate 

There was no patient attrition, with all 12 families in each of the 3 groups fulfilling 

the study conditions. 
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6.5.2 Clinic Appointment Default Rate 

A chi-squared test revealed that the experimental groups were not differentiated by 

appointment default rate, with only 2 families in each group failing to attend review 

appointments on 1 occasion (X2 = 0.00, df 1, P = N.S.). 

6.5.3 Short-Term Outcome 

Eight patients (67%) in the dry-bed training group attained the initial success 

criterion of 14 consecutive dry nights within the 16-week treatment period, compared 

with only 3 (25%) in the urine alarm training group. One child (8%) in the waiting

list control group spontaneously remitted (i.e., 14 successive dry nights), becoming 

dry following a baseline wetting frequency of 7 nights per week. A chi-squared test 

revealed an association between attainment of dryness (i.e., 14 consecutive dry 

nights) and group (X2= 9.75, df2,p < 0.01), 

Figure 6.1 (below) depicts mean wetting frequency during the last week of the 4-

week baseline period for the 3 groups, during the last week of each successive 4-

week treatment period for the experimental groups, and during the last week of the 

16-week period for the control group. At baseline, the group means (and S.D.s) for 

wet nights per week were dry-bed training 5.58 (1.31), urine alarm training 5.50 

(1.45), and waiting-list control 5.92 (1.08). At the end of the subsequent 16-week 

period, short-term outcome group means (and S.D.s) for wet nights per week were 

dry-bed training 0.83 (1.40), urine alarm training 3.25 (2.67), and waiting-list control 

5.00 (2.26). A mixed ANOVA was used to test the wetting data - that is, baseline 

and short-term outcome wetting frequency. Bedwetting decreased significantly 

between baseline and end of subsequent 16-week period for the entire sample (F = 



60.20, df 1133, p < 0.001 ) and differed as a function of group (F = 7.06, df2/33 , P < 

0.0 I). The pivotal finding was that the interaction between time and group was 

highly significant (F = 10.91 , df2/33 , P < 0.00 I). 
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Figure 6.1. Mean wet nights for last week of 4-week baseline period, and last week of 4 successive 4-week 
treatment periods for experimental groups. Waiting-list controls only sampled at baseline and end of subsequent 
16-week period (N = 36, 3 x 12). 

Post hoc (Scheffe) tests on short-term (i.e., 16-week) outcome wetting frequency 

showed that the dry-bed training group had significantly fewer wetting accidents than 

both the urine alarm training (p < 0.05) and waiting-list control (p < 0.001) groups, 

but that the difference between the urine alarm training group and waiting-list control 

group was not significant (p = N.S.). 

Within each of the 3 groups, analysis of the difference in wetting frequency between 

basel ine and end of subsequent 16-week period showed that the greatest reduction in 
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wetting accidents occurred in the dry-bed training group. The mean (and S.D.) 

change for the dry-bed training group was 4.75 (1.91) nights per week drier at the 

end of the 16-week period than at baseline, compared with 2.25 (2.14) for the urine 

alarm training group and 0.92 (2.07) for the waiting-list control group. Although, on 

average, there was a reduction in wetting accidents over the 16-week period for each 

group, comparison of difference wetting frequencies between the groups using 

independent-sample t-tests (two-tailed) showed that the dry-bed training group 

changed significantly more than the urine alarm training (t = 3.02, df 21, P < 0.01) 

and waiting-list control (t = 4.72, df 21, P < 0.001) groups, but that change in the 

urine alarm training group was not significantly different from that of the waiting-list 

control group (t = 1.55, df21, p = N.S.). 

6.5.4 Speed of Acquisition of Initial Success Criterion 

The mean (and S.D.) time to initial success criterion for the 8 patients in the dry-bed 

training group was 7.00 (5.17) weeks (range 2-16 weeks), compared with 10.95 

(4.31) weeks (range 6-13.86 weeks) for the 3 patients in the urine alarm training 

group. 

6.5.5 Power Calculation 

Effect size measures were calculated for short-term (i.e., 16-week) outcome wetting 

frequency between the 3 groups. Cohen' s d-values, the percentile of the distribution 

for the first group which equated with the mean of the second group, and Cohen' s 

interpretation of the effect (Co hen, 1988) were respectively as follows. Waiting-list 

control versus dry-bed training, 2.22, >98 th percentile, 'large'; waiting-list control 



versus urine alarm training, 0.71 , 76 th percentile, 'medium'; and urine alarm training 

versus dry-bed training, 1.14, 86th percentile, ' large'. 

6.5.6 Predictors of Acquisition of Initial Success Criterion 

Eleven patients (46%) in the experimental groups attained the initial success 

criterion. In order to identify predictors of acquisition of initial success criterion, 

these patients were compared with the 13 who failed to achieve the criterion. The 

variables age, sex, type of nocturnal enuresis (i.e., primary, secondary), baseline 

wetting frequency, experimental group, previous alarm treatment, deprivation 

category, and default pattern were subjected to the appropriate statistical analysis. 

Independent-sample t-tests (two-tailed) revealed no significant differences between 

the mean age (t = 0.37, df20, p = N.S.), mean baseline wetting frequency (t = 0.59, 

df21, p = N.S.), or mean deprivation category (t = 0.04, df21, p = N.S.) of those 

patients attaining initial success criterion and those failing to do so. Chi-squared 

tests revealed no association between acquisition of initial success criterion and type 

of nocturnal enuresis (X 2 
= 0.55, df 1, p = N.S.), previous alarm treatment (X 2 = 

0.91, df 1, p = N.S.), or default pattern (X 2 = 0.03, df 1, p = N.S.), but showed an 

association between acquisition of initial success criterion and sex (X2 = 4.20, df 1, p 

< 0.05) (8 females attained initial success criterion compared with only 3 males) and 

experimental group (X 2 = 4.20, df 1, p < 0.05) (8 patients in the dry-bed training 

group attained initial success criterion compared with only 3 in the urine alarm 

training group). 



6.5.7 Relapse Rate 

None of the children in either experimental group had relapsed (i.e., sustained more 

than 2 wet nights over 2 weeks) at 3-month follow-up after attaining initial success 

criterion. However, at 6-month follow-up, 1 child in each experimental group had 

relapsed. The relapsed child from the dry-bed training group resumed wetting on 3 

nights per week, which was 2 less than his baseline wetting frequency; the child from 

the urine alarm training group also started wetting again on 3 nights per week, which 

was 1 less than her baseline wetting frequency. In terms of treatment durability, 7 

out of 12 children (58%) remained continent 6 months after cessation of dry-bed 

training, compared with only 2 out of 12 (17%) following urine alarm training. 

6.5.8 Additional Parent-Therapist Telephone Contact 

None of the parents in either experimental group telephoned the therapist to ask that 

treatment procedure be clarified. However, one parent in each group called 

requesting a replacement bed mat. (The therapist immediately posted the apparatus 

to the patient's home to minimise potential loss of motivation and persistence with 

the treatment programme.) One parent in the urine alarm training group contacted 

the therapist for advice on preventing false alarms. (The child was susceptible to 

perspiring in bed, and false alarms were eradicated by adding an extra bed sheet over 

the detector mat.) 

6.6 Discussion 

To date, no studies have evaluated the comparative efficacy of dry-bed training and 

urine alarm training when each is delivered by the minimal intervention methods of 

biblio-cum-videotherapy combined with telephone and intermittent clinic supervision 
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employed here. When both sample characteristics (i.e., age, sex, baseline wetting 

frequency, and social class) and delivery methods were controlled, modified dry-bed 

training proved significantly superior to both urine alarm training and non-treatment 

in alleviating functional nocturnal enuresis in children attending community-based 

enuresis clinics. That treatment method was not confounded with uncontrolled 

factors such as appointment default rate, dropout, or previous treatment with a urine 

alarm, reinforces the case for dry-bed training producing a greater reduction in 

bedwetting than either urine alarm training or non-intervention. Moreover, effect 

size analyses revealed that the superior outcome for dry-bed training was strong 

irrespective of measurements being based on small samples. 

Initial success criterion - defmed as 14 consecutive dry nights within a 16-week 

treatment period - was attained by 67% of children in the dry-bed training group, 

compared to only 25% in the urine alarm training group. Within the same period, 

only 8% of children in the waiting-list control group spontaneously remitted. It took 

an average of only 7 weeks for children in the dry-bed training group to attain initial 

success criterion, compared to almost 11 weeks for those in the urine alarm training 

group. At a 6-month follow-up of those children who attained initial success 

criterion, 88% in the dry-bed training group remained continent, compared to only 

67% in the urine alarm training group. These findings demonstrate that dry-bed 

training - despite being procedurally simplified compared with the prototype (Azrin 

et al., 1974) version - is superior to urine alarm training in terms ofthe proportion of 

successfully treated children, speed of acquisition of initial success criterion, and 

lower relapse rate. 
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The better outcome for dry-bed training is in accord with the results of Bollard and 

Nettelbeck (1981) who also found it superior to urine alarm training in terms of the 

proportion of successfully treated children, rapidity of acquisition of dryness 

criterion, and lower relapse rate. Contrary to these fmdings, Butler et al. (1988) 

found no significant difference between a much cut down version of the original 

(Azrin et al., 1974) dry-bed training programme (alarm with wakening schedule, 

retention control training, and cleanliness training) and urine alarm training in terms 

of either initial success rate, speed of acquisition of dryness criterion, or relapse rate 

(Butler, Brewin, & Forsythe, 1990). However, these authors omitted the positive 

practice component from the dry-bed procedure, the inclusion of which has been 

shown to contribute to a significant reduction in bedwetting when combined with the 

urine alarm, cleanliness training, and wakening schedule components of dry-bed 

training (Bollard & Nettelbeck, 1982). Of note is that the present fmdings indicate 

that the number of positive practice trials and the count in each trial can be 

substantially reduced in the dry-bed method without greatly impairing outcome. 

In the experimental groups, sex and treatment method were found to be predictors of 

acquisition of initial success criterion. Eight females attained initial success 

criterion, compared to only 3 males. Although no firm conclusions can be drawn 

from this fmding, a tentative explanation for this difference between the sexes is that 

perhaps more boys suffered from delayed maturation of the neuromuscular system 

serving bladder control than girls did. Eight children in the dry-bed training group 

attained initial success criterion, compared to only 3 in the urine alarm training 

group. This fmding adds weight to the view that dry-bed training may be a candidate 

for the treatment of choice in the management of childhood nocturnal enuresis. No 



association was found between acquisition of initial success criterion and age, type of 

nocturnal enuresis, baseline wetting frequency, previous alarm treatment, social class 

(deprivation category), or appointment default pattern. 

The long-term rerrusslOn rate for urme alarm training of only 17% contrasts 

unfavourably with the average of 47% found by Houts et al. (1994) in a meta

analysis of 16 studies. However, the social standing of the present sample with its 

relatively high level of average deprivation (5.06) may not be comparable with 

samples in other studies. Glasgow is a city where 80% of the most deprived people 

in Scotland live within 20% of the overall population (Carstairs & Morris, 1992). A 

recent audit of community-based school nurse-led enuresis clinics for children in 

Glasgow showed that urine alarm training produced an initial success rate of only 

25% (Tappin et al., 2003), this figure being equivalent to that found in the present 

study. 

It is enlightening that dry-bed training, when delivered by the same minimal 

intervention methods as urine alarm training, resulted in a superior long-term 

remission rate of 58% in socially deprived but comparable samples. This figure 

approximates to that of 62% reported by Hirasing et al. (1996) and average of 56% 

found by Houts et al. (1994) in a meta-analysis of 14 studies that contained elements 

of dry-bed training. The present fmdings add credence to the opinion that self-help 

dry-bed training can be successfully delivered - in the form of an instructional 

biblio-cum-videotherapy package with minimal clinician intervention - to socially 

disadvantaged families. Accordingly, it is reasonable to assert that if dry-bed 
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training can be successfully employed with materially deprived families, then the 

treatment method is likely to be effectual in a more privileged social context. 

In the present study, feedback from parents in the experimental groups suggested that 

they all valued the fortnightly telephone conversations with the therapist. It is likely 

that such attention was an important factor in maintaining their motivation to persist 

with the treatment programme. The patients' families were supportive of the 

treatment method being carried out at home, and the parent-trainers' efforts were 

supported by their partners. None of the families in the urine alarm training group 

expressed difficulty in either understanding or implementing the treatment 

procedure. Of interest is that several parents in this group found the video 

component of the treatment programme unnecessary as they felt that, given the 

simplicity of urine alarm training, the manual was sufficient to explicate the 

treatment procedure. On the other hand, all parents in the dry-bed training group 

expressed that, although the manual was informative and self-explanatory, both they 

and their bedwetting child found the video component useful, as it was easier to 

understand the relatively complex treatment programme by watching the mother and 

child demonstrate the dry-bed procedure. This fmding is in agreement with 

numerous studies that demonstrate that guided modelling IS supenor to written 

instruction in teaching new behaviour (see Bandura, 1977). 

In Hunt and Adams's (1989) minimal intervention, biblio-cum-videotherapy based 

dry-bed training study, 20% of the children dropped out of treatment. Of the 

remaining children, 75% attained long-term remission of symptoms. However, 

parents found the positive practice procedure "extremely difficult", despite the fact 
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that the authors had reduced the number of positive practice trials from 20 in the 

original (i.e., Azrin et al., 1974) dry-bed training programme to 10. It is likely that 

the reduction of positive practice trials to only 3 and the count in each trial from 50 

to 20, as in the present study, may make the dry-bed procedure more endurable - as 

evidenced by the zero dropout rate - without greatly compromising its efficacy. Of 

note is that Griffiths (1984) found that these modifications did not result in any 

apparent reduction in the effectiveness of the training programme during clinical 

practice. 

A number of clinicians (e.g., Bollard et al., 1982; Griffiths et al., 1982) have 

expressed concern about the complex and demanding nature of the dry-bed training 

programme. Nevertheless, the zero dropout rate in the present sample suggests that a 

minimal intervention, self-help biblio-cum-videotherapy package for dry-bed 

training is acceptable to families with a bedwetting child. This inference is 

strengthened by the fact that no families in the dry-bed training group expressed 

difficulty in either understanding or implementing the treatment procedure. 

Furthermore, it seems that brief, intermittent contact with the therapist - in the form 

of fortnightly telephone calls - is sufficient to maintain motivation and persistence 

with the treatment programme. 

The present findings corroborate the growing body of literature (e.g., Lewis et al., 

1991; Pantell et al., 1982) that suggests that children should play a more active role 

in their healthcare, and are in accord with the results of Marshall et al. (1973) who 

found a considerable improvement in treatment outcome and lower rate of relapse 

when children adopted a less passive role in their treatment of bedwetting. The dry-
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bed method enforces an active role for the child who is encouraged to take 

responsibility for staying dry at night, and this method can be seen as contrasting 

with urine alarm training where the child is assigned a less active role (Turner, 

1973). 

There are theoretical and procedural reasons why dry-bed training might be superior 

to urine alarm training when sample characteristics and delivery methods are 

controlled. For instance, dry-bed training places greater emphasis on operant 

conditioning such as performing positive practice after a wetting accident, compared 

to urine alarm training which focuses more narrowly on the sensory conditioning of 

bladder distension cues. In addition, the cleanliness training component of dry-bed 

training (i.e., restitution for wetting accidents) may motivate the child to attain 

continence by means of avoidance learning. Furthermore, in contrast to urine alarm 

training, the dry-bed method utilises the alarm to alert the parent-trainer as opposed 

to the child, thereby increasing the likelihood of reliable wakening following a 

wetting accident. Common problems experienced with urine alarm training include 

children failing to awaken in response to the alarm (Lovibond, 1964), or switching 

off the alarm and returning to bed without voiding in the toilet (Mellon & Routs, 

1998). 

Shapiro et al. (1968) proposed that certain attributes of the therapist such as warmth, 

empathy and genuineness can increase the effectiveness of treatment. In the present 

study, the therapist endeavoured to build a rapport with patients in the experimental 

groups in order to put them at ease and eliminate their embarrassment about the 

bedwetting problem. During the initial consultations, the therapist spoke to both 
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children and their parents about issues relating to bedwetting (including its 

widespread prevalence) and made small talk with the children by asking about their 

hobbies and interests. Feedback from all parents indicated that their child had been 

put at ease by the therapist. This was particularly noticeable at the subsequent clinic 

review appointments where children were more forthcoming with the therapist. In 

addition, children who attained initial success criterion during the 16-week treatment 

period appeared to the therapist at their review appointment as being happier and 

more self-confident than at the outset of therapy, and the children's parents affIrmed 

this 0 bservation. 

On average, the maximum amount of time (in terms of clinic appointments and 

fortnightly telephone contact during treatment) devoted by the therapist to each 

family in the experimental groups was 2 hours . Although families in both treatment 

groups received the same amount oftherapist input, dry-bed training proved superior 

to urine alarm training in terms of its cost-effectiveness, given the latter's poor long

term cure rate and the prospective re-treatment of these patients. To assess relapse, it 

took the author a total of approximately 5 minutes by telephone to follow up each 

individual patient who attained initial success criterion during the 16-week treatment 

period at 3-and 6-month post-treatment intervals. 

This study contained a number of methodological shortcomings, which are outlined 

below. Firstly, a relatively small sample was employed. The school nurse-led 

enuresis clinics operated only once per fortnight, and some of these ran concurrently 

with each other. Only 2 new patients were appointed to each clinic session. 

Furthermore, the clinics did not operate during school holidays. This limited the 
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number of children that could be recruited for the study within a given time frame. 

Secondly, although patients' case notes were examined for psychiatric disorder prior 

to recruitment, no clinical tool was employed to assess this. Thirdly, children that 

attained initial success criterion during the 16-week treatment period were followed 

up at only 3- and 6-month intervals; therefore, there was no record of precisely when 

a child relapsed. Finally, due to the absence of a 6-month follow-up of patients who 

failed to attain initial success criterion, it could not be established as to whether they 

had undertaken other treatments for bedwetting during this period or what their 

bedwetting frequency was at this point in time. Solutions to these methodological 

deficiencies will be proffered in the following study reported in Chapter 7. 

6.7 Conclusions 

The present fmdings demonstrate that, when sample characteristics and delivery 

methods are equated, modified dry-bed training has a significantly better cure rate 

than standard urine alarm training in the treatment of functional nocturnal enuresis in 

children attending community-based enuresis clinics. On account of the immensely 

complex nature of the original (Azrin et al., 1974) dry-bed training programme, it is 

seldom employed in the treatment of childhood bedwetting (Christopherson & 

Edwards, 1992). However, the modified dry-bed method (Griffiths, 1984) described 

here warrants consideration by healthcare professionals as it is simpler to administer 

than the prototype (Azrin et al., 1974) version due to a considerable reduction in both 

the number of positive practice trials and the count in each trial, as well as the 

replacement ofthe professional trainer with the child's parent on the first night of the 

treatment programme. Furthermore, aside from a customary in-clinic interview in 
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which oral instruction is provided, modified dry-bed training requires minimal 

intervention as the method is conveyed via self-help biblio-cum-videotherapy 

materials. 

The success of the modified dry-bed training package outside of a hospital setting 

renders it an attractive option to offer within community healthcare services, and 

could be delivered by non-psychology professionals such as school nurses, health 

visitors, and continence advisers. It may be that modified dry-bed training, delivered 

as a self-help package, will become the treatment of choice for functional nocturnal 

enuresis in childhood. 

6.8 Summary 

The relative efficacy of modified dry-bed training and standard urine alarm training 

was compared for treating functional nocturnal enuresis in children aged 7-12 years 

attending community-based enuresis clinics in Glasgow, Scotland. A minimal 

contact approach (Turvey, 1985) was adopted. For each treatment method, patients 

and their parents received standardised instruction, which consisted of 1 clinic 

interview and biblio-cum-videotherapy materials to view at home. Outcomes were 

compared with those from untreated waiting-list controls. Twelve children were 

randomly assigned to each of the 3 conditions. All groups were matched for age, 

sex, baseline wetting frequency, and social class (deprivation category). In the 2 

treatment groups, an initial interview was followed by fortnightly telephone support 

and 2 review appointments. Otherwise, families carried out the treatment 

programmes independently at home until either the initial success criterion of 14 

consecutive dry nights was met or the 16-week treatment period ended. Eight of the 



ChllplPl (i ('olll/"m~I/I'10,y-/1.d Tmilll/lg U ( 'r;II' ..11"1'111 Traillillg;1I Ih, Trl'llflllf/iI'1Cluldlwod S()(!lIm"I I-:/III/l'.\I\ Pilol.\lud, J46 

12 children treated by dry-bed training attained initial success criterion, compared 

with only 3 of the 12 treated by urine alarm training. One waiting-list control child 

remitted spontaneously. The dry-bed training group averaged 0.83 nights per week 

wet on treatment cessation, a wetting frequency that was significantly superior to the 

average of 3.25 for the urine alarm training group and 5.00 for the waiting-list 

control group, both of which were not significantly different from one other. At 6-

month follow-up, one child in each treatment group had relapsed after attaining 

initial success criterion. The results show an outcome of 58% long-term remission 

(67% initial arrest, 13% relapse) for dry-bed training compared with 17% long-term 

remission (25% initial arrest, 33% relapse) for urine alarm training when delivered 

by identical minimal intervention methods. These fmdings indicate that dry-bed 

training is more efficacious than urine alarm training over comparable intervention 

periods. 

The following chapter reports findings from a study that endeavoured to redress the 

methodological shortcomings of the present study. 



A Comparison of Dry-Bed Training and 
Urine Alarm Training in the Treatment 

of Childhood Nocturnal Enuresis: 
A Community-Based Main Study 



7.1 Introduction 

The frndings from the previous study (reported in Chapter 6) demonstrated that 

modified dry-bed training was superior to standard urine alarm training in terms of 

the proportion of successfully treated children, speed of acquisition of initial success 

criterion, and lower relapse rate. However, the study contained a number of 

methodological deficiencies. Firstly, a small sample size was employed. Secondly, 

no clinical tool was used to assess potential subjects for psychiatric disorder. 

Thirdly, there was no record of precisely when a child relapsed (i.e., sustained more 

than 2 wet nights over 2 weeks) after attaining initial success criterion (i.e., 14 

consecutive dry nights within the 16-week treatment period) as these patients were 

only followed up at 3- and 6-month post-treatment intervals. Lastly, none of the 

patients who failed to attain initial success criterion were followed up at a 6-month 

post-treatment interval to ascertain their long-term bedwetting frequency and 

whether they had undertaken any other treatments for bedwetting during the 

preceding 6-month period. These factors together supported the need for refmement. 

7.2 Rationale of Present Study 

The abovementioned methodological shortcomings were redressed in the present 

study, which adopted a similar minimal intervention approach to dry-bed training 

and urine alarm training as that employed in the previous study (reported in Chapter 

6). In addressing the first of the methodological deficiencies, a larger sample size 

was employed. This was achieved by conducting the study over a longer period of 

time, and recruiting patients from 2 additional school nurse-led enuresis clinics. The 

author endeavoured to redress the second of the aforementioned shortcomings by 



employing a standardised measure of psychiatric disorder: the Revised Rutter Parent 

Scale for School-Age Children (Rutter, 1993). The scale is described in more detail 

later in this chapter. In an attempt to resolve the third of the abovementioned 

methodological inadequacies, the author developed a 6-month post-treatment wetting 

diary for parents of patients who attained initial success criterion. Parents were 

required to record their child' s bedwetting frequency by noting in the diary each 

morning the date and whether the child ' s bed was wet or dry during the preceding 

night. This allowed the author to determine precisely how long after attaining initial 

success criterion a child relapsed. Parents were telephoned by the author on a 

monthly basis to ensure that the diary was being completed. The author rectified the 

final methodological shortcoming by telephoning parents of children who failed to 

attain initial success criterion at a 6-month post-treatment interval. Parents were 

asked to provide their child ' s long-term bedwetting frequency and report whether 

their child had undertaken any other treatment for bedwetting during the preceding 6-

month period. The principal research question in this investigation is: given the 

former 3 abovementioned methodological amendments, do modified dry-bed training 

and standard urine alarm training differ in the treatment of childhood nocturnal 

enuresis (in terms of initial success, dropout, and relapse rates) when conveyed by 

identical minimal intervention methods at the primary care level of service delivery? 

7.3 Implementation ofInclusion Criteria and Operational Definitions of 
Outcome Measures 

The present study employed the same inclusion criteria and working definitions 

(Butler, 1991) as those adopted in the previous study (reported in Chapter 6). 
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7.4 Assessment of Psychiatric Disorder 

The Revised Rutter Parent Scale for School-Age Children (Rutter, 1993) records 

emotional and behavioural disturbance as believed by the parent. Items relating to 

pro-social or desirable behaviours are also included in the scale, as pro-social 

behaviour is a distinctive dimension of behaviour rather than simply the opposite of 

anti-social or hyperactive behaviour. The Revised Rutter Parent Scale for School-

Age Children is a well-established tool that has been used worldwide (Blander & 

Rutter, 1996). It is a short and easy to use instrument that takes only a few minutes 

to complete and involves parents reading 50 brief items and responding to them on a 

3-point scale as follows: does not apply, applies somewhat, and certainly applies. 

The scale produces a total difficulties score ranging from 0 to 52, which can be 

treated as a dimensional, quantified measure of overall emotional and behavioural 

difficulties. Higher scores indicate a stronger possibility of emotional or behavioural 

difficulties. Sub-scores of 5 items for emotional difficulties, 5 for conduct 

difficulties, and 3 for hyperactivity and inattention give a broad indication ofthe type 

of disorder according to which score is higher. Pro-social behaviour is scored 

separately on 10 items. Of note is that the total difficulties score must be interpreted 

by considering the pro-social score. [See Appendix 9 for Revised Rutter Parent 

Scale for School-Age Children and corresponding scoring sheet] 

7.5 Method 

7.5.1 Preliminary Preparation for Present Study 

In addition to liaising with previously established contacts (i.e., key NHS hospital 

and community healthcare practitioners) (as reported in the previous study in Chapter 



6), the author made contact with school nurses who ran enuresis clinics in Bridgeton 

and Springburn Health Centres in Glasgow to obtain consent (following ethics 

approval for the study7) for the recruitment of patients. The school nurse-led 

enuresis clinic at Balvicar Health Centre was relocated to Southbank Health Centre 

in Glasgow. Patients were recruited from Bridgeton, Clarkston, Clydebank, 

Drumchapel, Easterhouse, Pollok, Possilpark, Southbank, and Springburn Health 

Centres in Glasgow. The author devised a data collection protocol and initiated a 

computerised patient research database on a PC using the Filemaker Pro (version 

4.1) application. The telephone line (with answering machine) employed for the 

previous study (reported in Chapter 6) was maintained to allow the author to make 

contact with patients' parents, school nurses, and other relevant healthcare 

professionals (and vice versa). 

7.5.2 Inclusion/Exclusion Criteria 

The inclusion and exclusion criteria employed in the present study were identical to 

those adopted in the previous study (reported in Chapter 6). 

7.5.3 Patient Recruitment 

The patient recruitment procedure8 adopted in the present study was the same as that 

employed in the previous study (reported in Chapter 6), with the exception of the 

following amendment. In the present study, upon telephoning parents of potential 

7 The design and method of the present study were approved by the Ethics Committees of the 
Department of Psychology, University of Stirling, and the Royal Hospital for Sick Children, Glasgow, 

respectively. 

S Three families refused to participate in the present study, and did not provide a reason for their 

decision. 



subjects and their affirming that they were provisionally interested in participating in 

the study, the author posted them a Revised Rutter Parent Scale for School-Age 

Children (Rutter, 1993). Parents were asked to complete the scale independently of 

their bedwetting child and return it to the author in a prepaid addressed envelope 

within 2 weeks of receipt. Upon receipt of the completed Revised Rutter Parent 

Scale for School-Age Children, the author used the corresponding scoring sheet to 

add up the total difficulties score and separate sub-scale scores. Only 46 out of 72 

families recruited for the present study returned the completed Revised Rutter Parent 

Scale for School-Age Children. In an attempt to obtain the missing data, the author 

sent all non-compliant families a written reminder to return the completed scale. 

However, none of these families responded to this request. Notwithstanding, all 

patients' case notes were thoroughly examined for psychiatric disorder prior to 

recruitment. 

7.5.4 Subjects 

Seventy-two patients who satisfied the inclusion and exclusion criteria were recruited 

from 9 enuresis clinics in health centres in Greater Glasgow, Scotland. Referral 

sources were general practitioners (55), practice nurses (6), health visitors (3), 

community paediatricians (6), and surgeons (2). The sample consisted of 36 males 

and 36 females. The mean age of the sample was 9.98 years (S.D. 1.71) (range 7.24-

12.83 years). The mean baseline bedwetting frequency (wet nights during last week 

of 4-week pre-treatment period) of the sample was 5.50 (S.D. 1.02) (range 4-7 wet 

nights per week). Social class was gauged by postcode deprivation category 

(Carstairs & Morris, 1992), the sample mean being 3.81 (S.D. 1.99) on an ascending 
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scale of deprivation from I to 7. All patients and their parents were native English-

speakers. 

7.5.5 Materials 

In addition to the materials used in the previous study (reported in Chapter 6), the 

following 2 items were employed in the present study: (I) Revised Rutter Parent 

Scale for School-Age Children with corresponding scoring sheet (experimental and 

control groups); and (2) 6-month post-treatment wetting diary (experimental groups). 

Items I and 2 were developed by Rutter (1993) and the author respectively. [See 

Appendices 9 and 10 for items I and 2 respectively] 

7.5.6 Experimental Design 

The study conformed to a 3 x 2 mixed design, matched-sample controlled trial. The 

between-subjects factor was group and the within-subjects factor was the time at 

which wetting frequency was measured - that is, at the end of the 4-week baseline 

period, and depending which came fIrst, at the end of the success criterion period of 

14 consecutive dry nights or at the end of 16 weeks from treatment commencement. 

Patients were randomly assigned to one of the following groups in a statistically 

valid and approved way (i.e., serial randomisation): experimental group 1 received 

modifIed dry-bed training; experimental group 2 received urine alarm training; and 

the waiting-list control group received no treatment. The waiting-list control group 

was incorporated into the experimental design to account for short-term successes 

due to spontaneous remission. 



The 3 patient groups contained equal numbers and were matched for sex (gender 

ratios were 1:1 in each group). One-way Analysis of Variance (ANOVA) (with 

alpha set at 0.05) showed that the 3 groups were successfully matched for 

chronological age (F = 0.00, df2/69, p = N.S.), baseline wetting frequency (F = 0.04, 

df 2/69, P = N.S.), and social class as measured by postcode deprivation category (F 

= 0.00, df2/69, p = N.S.). Group demographic variables are shown in Table 7.1. A 

chi-squared test showed that the 3 groups were distinguished by the number of 

patients who had used a urine alarm in treatment prior to the present study (X2 = 

8.47, df2, p < 0.05) (in comparison to the experimental groups, only 3 patients in the 

waiting-list control group had previously used a urine alarm). However, a chi-

squared test revealed that the 2 experimental groups were not distinguished by the 

number of patients who had used a urine alarm in treatment prior to the present study 

(X2 = 3.20, df 1, P = N.S.). 

DRY-BEl> URII\E ALARI\) COI\TROL 

TRAII\II\G (n = 24) TRAII\II\G (n = 24) (n = 24) 

Age (years) 9.98 (1.71) 9.98 (1.71) 10.00 (1.78)* 

Males/females 12/12 12/12 12/12 

Baseline wetting 5.50 (1.06) 5.46 (1.22) 5.54 (0.78)* 

Deprivation category 3.79 (2.13) 3.79 (2.19) 3.83 (1.71)* 

*Between groups, P = N .S. 

Table 7.1. Means, (S.D.s), and ratios for the 3 groups. Groups matched on chronological age, sex ratio, baseline 
bedwetting frequency (wet nights during last week of 4-week pre-treatment period), and deprivation category (N 

= 72). 

Five out of 48 families in the 2 experimental groups failed to return the completed 

Revised Rutter Parent Scale for School-Age Children (Rutter, 1993) prior to their 

first clinic appointment, and these were excluded from the analyses below. 

Furthermore, only 3 out of 24 families in the waiting-list control group returned the 



abovementioned scale prior to filling in the 16-week diary. Therefore, this entire 

group was excluded from the analyses below. Independent-sample t-tests (two-

tailed) (with alpha set at 0.05) revealed no significant differences between the mean 

total difficulties score (t = 0.44, df 40, p = N.S.), mean emotional difficulties score (t 

= 0.18, df 40, p = N.S.), mean conduct difficulties score (t = 0.67, df 39, p = N.S.), 

mean hyperactivitylinattention score (t = 0.25, df 40, p = N.S.), or mean prosocial 

score (t = 0.71, df 40, p = N.S.) of patients in the dry-bed training group and urine 

alarm training group. The scores from the Revised Rutter Parent Scale for School-

Age Children (Rutter, 1993) are shown in Table 7.2 (below). 

DRY-BEl) TRAII\II\G URII\E ALARI\1 
(n=21) TR.-\II\ II\G (n = 22) 

Total difficulties score 10.86 (5.09) 10.14 (5.69)* 

Emotional difficulties score 2.62 (2.01) 2.73 (1.83)* 

Conduct difficulties score 1.14 (1.39) 1.41 (1.22)* 

Hyperactivity/Inattention score 1.33 (1.28) l.23 (1.54)* 

Prosocial score 16.71 (2.74) 16.14 (2.61)* 

.Between groups,p = N .S. 

Table 7.2. Means and (S .D.s) for the 2 experimental groups. Groups matched on total difficulties, emotional 
difficulties, conduct difficulties, hyperactivity/ inattention, and prosocial scores (N = 43). 

7.5.7 Treatment Methods 

The two behavioural treatment programmes employed in the present study were dry-

bed training and urine alarm training, which were the same as those used in the 

previous study (reported in Chapter 6). 
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7.5.8 Procedure 

7.5.8.1 Experimental Groups 

At the ftrst appointment, families were thoroughly briefed as to the demands of the 

treatment programme to which they were allocated (i.e., dry-bed training or urine 

alarm training). Parents were asked to decide which of them would take 

responsibility for implementing the programme. In all cases, this was the mother. A 

night before a holiday (e.g. , weekend) was usually advised for commencing the frrst 

night of the training programme. Parents were asked to discontinue all other 

treatments and procedures for bedwetting during the 16-week treatment period in 

order to give an accurate account of their child 's wetting frequency. They were then 

given the appropriate treatment manual (containing a 16-week diary), videotape, and 

urine alarm to take home with them. The author asked parents to record their child's 

bedwetting frequency by noting in the diary each morning the date and whether the 

child ' s bed was wet or dry during the preceding night. Parents were shown how to 

set up the urine alarm, and advised to watch the video with their child before 

beginning the training procedure to ensure that they understood precisely all that it 

entailed. Parents were encouraged to contact the author whenever advice was 

needed. Thereafter, a minimal contact approach was adopted (Turvey, 1985) in 

which the parents administered the training programme at home. Supervision was by 

fortnightly telephone calls to parents and 2 review appointments in which the author 

met with both the parent and child without the school nurse present9
• The frrst 

review appointment was approximately 8 weeks after starting the treatment 

programme to assess progress; and the second was after the 16-week treatment 

9 The author kept the school nurse updated about the patient's progress with the bedwetting treatment. 
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period to assess outcome. The same therapist (i.e., the author) was maintained 

throughout for both treatment programmes. Parents were reminded by telephone to 

bring the completed treatment diary with them to the fmal appointment. Patients that 

failed to attain dryness criterion were invited by the school nurse to be treated 

outwith the study employing standard clinic protocol. The author telephoned the 

parents of these patients at 6-month follow-up to ascertain the child's long-term (i.e., 

6-month post-treatment) wetting frequency and determine which treatments for 

bedwetting (if any) the child had undertaken during the 6-month post-treatment 

period. Parents of those patients that attained initial success criterion during the 16-

week treatment period were provided with a 6-month post-treatment diarylO in which 

to begin immediately recording their child' s wetting frequency by noting in the diary 

each morning the date and whether the child's bed was wet or dry during the 

preceding night. The author telephoned these parents on a monthly basis for up to 6 

months to assess relapse (defmed as more than 2 wet nights over a 2-week period). 

Patients that relapsed within the 6-month period were invited by the school nurse to 

be treated outwith the study employing standard clinic protocol. Those patients that 

remained continent at 6-month follow-up were discharged from the clinic by the 

school nurse. 

7.5.8.2 Waiting-List Control Group 

The author sent the patient's parents a 16-week diary in which to begin immediately 

recording their child's bedwetting frequency by noting in the diary each morning the 

10 To maintain continuity, depending on when a child attained initial success criterion in relation to 
hislher forthcoming review appointment, the author either gave the 6-month post-treatment wetting 
diary to parents at a review appointment or posted it to their home address. 



date and whether the child's bed was wet or dry during the preceding night. Parents 

were asked to discontinue all treatments and procedures for bedwetting during this 

period in order to give an accurate account of their child's wetting frequency. The 

author maintained monthly telephone contact with the parents to ensure that the diary 

was being completed. After 16 weeks had elapsed, the child was treated outwith the 

study by the school nurse employing standard clinic protocol. 

7.5.9 Baseline and Outcome Scale 

The baseline scale was the number of wet nights (4-7) for the last week of the 4-

week pre-treatment period (experimental and control groups). The short-term 

outcome scale was the number of wet nights per week (0-7) for the week 

immediately after a child attaining the initial success criterion of 14 consecutive dry 

nights or the week immediately after the 16-week treatment period, whichever 

occurred sooner (experimental groups); and for the week immediately after a child 

spontaneously remitting (i.e., 14 consecutive dry nights) or the week immediately 

after the completion of the 16-week diary, whichever occurred sooner (control 

group). The long-term outcome scale was the number of wet nights per week (0-7) 

for the week immediately after a child relapsing (i.e., more than 2 wet nights over 2 

weeks) after attaining initial success criterion during the 16-week treatment period or 

the week immediately after the 6-month post-treatment period, whichever occurred 

sooner (experimental groups). Multiple wetting accidents per night were not 

recorded. 
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7.6 Results 

A computer-based statistical package, SP.SS (version 11.5), was employed for all 

analyses in which alpha was set at 0.05. A frequency scale of wet nights per week 

(0-7) (irrespective ofthe number ofwetting accidents per night) was used in analyses 

of group performance across baseline, treatment, and follow-up periods. [See 

Appendix 11 for raw data of sample] 

7.6.1 Dropout Rate 

Two patients in the experimental groups dropped out of the study; I girl in the dry-

bed training group withdrew from treatment (i.e., after an initial appointment, 

treatment discontinued by agreement by parents, child, or clinician) and 1 girl in the 

urine alarm training group defaulted (i.e., after an initial appointment, 2 consecutive 

appointments missed without notice). The baseline wetting frequency of each girl 

was 6 nights per week and this wetting frequency remained unchanged for both 

children at the point of withdrawing from treatment and defaulting respectivelyll. 

There was no patient attrition in the waiting-list control group, with all 24 families 

fulfilling the study conditions. 

7.6.2 Clinic Appointment Default Rate 

A chi-squared test revealed that the experimental groups were not differentiated by 

appointment default rate, with 3 families in the dry-bed training group failing to 

attend review appointments on 1 occasion, compared with 7 families in the urine 

11 These 2 patients were excluded from the analyses of treatment and post-treatment outcome data. 



alarm training group (1 of which missed 2 consecutive appointments) (X2 = 2.02, df 

1,p = N.S.). 

7.6.3 Predictors of Default 

Nine patients (19%) in the experimental groups failed to attend review appointments 

on 1 occasion, and 1 (2%) failed to attend on 2 consecutive occasions. In order to 

identify predictors of default, these 10 patients were compared with the 38 who did 

not default. The variables age, sex, type of nocturnal enuresis (i.e., primary, 

secondary), baseline wetting frequency, experimental group, previous alarm 

treatment, and deprivation category were subjected to the appropriate statistical 

analysis. Independent-sample t-tests (two-tailed) showed no significant differences 

between the mean age (t = 0.29, df23, p = N.S .) or mean baseline wetting frequency 

(t = 1.17, df 17, p = N.S.) of defaulting and non-defaulting patients, but revealed a 

significant difference between the mean deprivation category (t = 2.63, df 17, P < 

0.05) of defaulting and non-defaulting patients (patients from a higher deprivation 

category were more likely to default than those from a lower deprivation category). 

Chi-squared tests revealed no association between default and type of nocturnal 

enuresis (X2 = 0.17, df 1, p = N.S.) or experimental group (X2 = 2.02, df 1, P = N.S.), 

but showed an association between default and sex (X 2 = 4.55, df 1, p < 0.05) (8 

females defaulted compared with only 2 males) and previous alarm treatment (X 2 = 

7.58, df 1,p < 0.01) (all 10 patients who defaulted had not previously received alarm 

treatment). 
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7.6.4 Short-Term Outcome 

Of those patients who completed treatment, 12 (52%) in the dry-bed training group 

attained the initial success criterion of 14 consecutive dry nights within the 16-week 

treatment period, compared with 14 (61 %) in the urine alarm training group. Two 

children (8%) in the waiting-list control group spontaneously remitted (i.e., 14 

successive dry nights), becoming dry following a baseline wetting frequency of 4 and 

5 nights per week respectively. A chi-squared test revealed an association between 

attainment of dryness (i.e., 14 consecutive dry nights) and group (X2 = 15.62, df2, P 

< 0.001). 

Figure 7.1 (below) depicts mean wetting frequency during the last week of the 4-

week baseline period for the 3 groups, during the last week of each successive 4-

week treatment period for the experimental groups, and during the last week of the 

16-week period for the control group. At baseline, the group means (and S.D.s) for 

wet nights per week were dry-bed training 5.48 (1.08), urine alarm training 5.43 

(1.24), and waiting-list control 5.54 (0.78) . At the end of the subsequent 16-week 

period, short-term outcome group means (and S.D.s) for wet nights per week were 

dry-bed training 1.39 (1.80), urine alarm training 2.22 (2.92), and waiting-list control 

5.46 (2.02). A mixed ANOVA was used to test the wetting data - that is, baseline 

and short-term outcome wetting frequency. Bedwetting decreased significantly 

between baseline and end of subsequent 16-week period for the entire sample (F = 

109.53, df 1/67, P < 0.001) and differed as a function of group (F = 12.84, df2/67, P 

< 0.001). The pivotal fmding was that the interaction between time and group was 

highly significant (F = 27.05, df2/67, p < 0.001). 
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Figure 7.1. Mean wet nights for last week of 4-week baseline period, and last week of 4 successive 4-week 
treatment periods for experimental groups. Waiting-list controls only sampled at baseline and end of subsequent 
16-week period (N = 70, 2 x 23 - experimental groups, I x 24 - waiting-list control group). 

Post hoc (Scheffe) tests on short-term (i.e., 16-week) outcome wetting frequency 

showed that the dry-bed training group had significantly fewer wetting accidents than 

the waiting-list control group (p < 0.001), as did the urine alarm training group (p < 

0.001), but that the difference between the dry-bed training group and urine alarm 

training group was not significant (p = N.S.). 

Within each of the 3 groups, analysis of the difference in wetting frequency between 

baseline and end of subsequent 16-week period showed that the greatest reduction in 

wetting accidents occurred in the dry-bed training group. The mean (and S.D.) 

change for the dry-bed training group was 4.09 (1.70) nights per week drier at the 

end of the J6-week period than at baseline, compared with 3.22 (2.50) for the urine 
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alarm training group and 0.08 (1.59) for the waiting-list control group. Although, on 

average, there was a reduction in wetting accidents over the 16-week period for each 

group, comparison of difference wetting frequencies between the groups using 

independent-sample t-tests (two-tailed) showed that the dry-bed training group 

changed significantly more than the waiting-list control group (t = 8.33, df 44, p < 

0.001), as did the urine alarm training group (t = 5.10, df 36, p < 0.001), but that 

change in the dry-bed training group was not significantly different from that of the 

urine alarm training group (t = 1.38, df38, p = N.S.). 

7.6.5 Speed of Acquisition oflnitial Success Criterion 

The mean (and S.D.) time to initial success criterion for the 12 patients in the dry-bed 

training group was 7.08 (4.26) weeks (range 2-15.71 weeks), compared with 6.42 

(2.88) weeks (range 2-12.14 weeks) for the 14 patients in the urine alarm training 

group. An independent-sample t-test (two-tailed) revealed no significant difference 

between the mean time taken to reach initial success criterion by patients in the dry-

bed training group and urine alarm training group (t = 0.46, df 18, p = N.S.). 

The mean (and S.D.) time to initial success criterion for the 15 boys in the 

experimental groups was 8.37 (3.25) weeks (range 4-15.71 weeks), compared with 

4.48 (2.57) weeks (range 2-9.57 weeks) for the 11 girls in the experimental groups. 

An independent-sample t-test (two-tailed) revealed a significant difference between 

the mean time taken to reach initial success criterion by males and females in the 

experimental groups (t = 3.41, df 23, P < 0.01) (males were more likely to take a 

longer time to attain initial success criterion than females). 



7.6.6 Power Calculation 

Effect size measures were calculated for short-term (i.e., 16-week) outcome wetting 

frequency between the 3 groups. Cohen's d-values, the percentile of the distribution 

for the ftrst group which equated with the mean of the second group, and Cohen's 

interpretation of the effect (Cohen, 1988) were respectively as follows. Waiting-list 

control versus dry-bed training, 2.13, >98 th percentile, 'large'; waiting-list control 

versus urine alarm training, 1.29, 88 th percentile, ' large'; and urine alarm training 

versus dry-bed training, 0.34, 620d percentile, 'small'. 

7.6.7 Predictors of Acquisition ofInitial Success Criterion 

Of those patients who completed treatment in the experimental groups, 26 (57%) 

attained the initial success criterion. In order to identify predictors of acquisition of 

initial success criterion, these patients were compared with the 20 who failed to 

achieve the criterion. The variables age, sex, type of nocturnal enuresis (i.e., 

primary, secondary), baseline wetting frequency, experimental group, previous alarm 

treatment, deprivation category, and default pattern were subjected to the appropriate 

statistical analysis. Independent-sample t-tests (two-tailed) showed no significant 

differences between the mean age (t = 0.97, df 39, p = N.S.) or mean deprivation 

category (t = 1.96, df 40, P = N.S.) of those patients attaining initial success criterion 

and those failing to do so, but revealed a significant difference between the mean 

baseline wetting frequency (t = 4.04, df 42, p < 0.001) of those patients attaining 

initial success criterion and those failing to do so (patients with a lower baseline 

wetting frequency were more likely to attain initial success criterion than those with 

a higher baseline wetting frequency). Chi-squared tests revealed no association 

between acquisition of initial success criterion and sex (X
2 

= 0.73, df 1, P = N.S.), 
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type ofnoctumal enuresis (X2 
= 0.30, df 1, p = N.S.), experimental group (X2 = 0.35, 

df 1, p = N.S.), or previous alarm treatment (X 2 
= 0.51 , df 1, p = N.S.), but showed 

an association between acquisition of initial success criterion and default pattern (X 2 

= 5.36, df 1, p < 0.05) (24 patients who did not default attained initial success 

criterion, compared with only 2 who did default). 

7.6.8 Relapse Rate 

Within 6 months of attaining initial success criterion, 1 child in the dry-bed training 

group had relapsed (i.e., sustained more than 2 wet nights over 2 weeks), compared 

with 8 in the urine alarm training group. The child from the dry-bed training group 

relapsed after 5.57 weeks and resumed wetting on 3 nights per week, which was 4 

less than his baseline wetting frequency. The mean (and S.D.) time to relapse for the 

8 patients in the urine alarm training group was 6.3 (6.14) weeks (range 1.29-20.14 

weeks). In the urine alarm training group, 6 of the children presented a lower 

wetting frequency at the point of relapse than at baseline, while the other 2 resumed 

wetting at their baseline level. The time (weeks) between acquisition of initial 

success criterion and subsequent relapse together with the baseline and long-term 

wetting frequency (i.e., at the point of relapse) of these patients is shown in Table 7.3 

(below). In terms of treatment durability, 11 out of 23 children (48%) remained 

continent 6 months after cessation of dry-bed training, compared with only 6 out of 

23 (26%) following urine alarm training. 



Dry-bed training Male 5.57 7 3 

Urine alarm training Male 4.71 4 3 

Urine alarm training Male 2.86 4 3 

Urine alarm training Male 4.29 7 2 

Urine alarm training Male 4.71 4 3 

Urine alarm training Female 2.57 4 3 

Urine alarm training Female 1.29 5 3 

Urine alarm training Female 20.14 7 7 

Urine alarm training Female 9.86 6 6 

Table 7.3. Treatment method, sex, time to relapse (weeks), baseline wetting frequency (wet nights 
during last week of 4-week pre-treatment period), and long-term wetting frequency (wet nights during 
week immediately after relapse) of patients who relapsed after attaining initial success criterion in 
experimental groups (N = 9). 

7.6.9 Predictors of Relapse 

Of those patients who attained initial success criterion in the experimental groups, 9 

(35%) relapsed within a 6-month post-treatment period. In order to identify 

predictors of relapse, these patients were compared with the 17 who did not relapse. 

The variables age, sex, type of nocturnal enuresis (i.e., primary, secondary), baseline 

wetting frequency, experimental group, previous alarm treatment, deprivation 

category, and time taken to reach initial success criterion (weeks) were subjected to 

the appropriate statistical analysis. Independent-sample t-tests (two-tailed) showed 

no significant differences between the mean age (t = 0.05, df 16, p = N.S.), mean 

baseline wetting frequency (t = 1.07, df 12, p = N.S.), mean deprivation category (t = 

0.02, df 16, p = N.S.), or mean time to initial success criterion (t = 0.09, df 18, p = 

N.S.) of those patients that relapsed and those that did not. Chi-squared tests 



revealed no association between relapse and sex (X 2 
= 0.03, df 1, P = N.S.), type of 

nocturnal enuresis (X 2 = 0.16, df 1, P = N.S.), or previous alarm treatment (X 2 
= 

0.01, df 1, P = N.S.), but showed an association between relapse and experimental 

group (X 2 
= 6.80, df 1, P < 0.01) (only 1 patient from the dry-bed training group 

relapsed, compared with 8 from the urine alarm training group). 

7.6.10 Long-Term Follow-Up of Patients Who Failed to Attain Initial Success 
Criterion 

Of those patients who completed treatment in the experimental groups, 20 (43%) 

failed to attain initial success criterion (i.e., 14 consecutive dry nights within the 16-

week treatment period). During the 6-month post-treatment period, 3 of these 

patients took medication for bedwetting, desmopressin acetate, either in the form of 

tablets (commercial name Desmotabs) or nasal spray (commercial name 

Desm osp ray) , 1 used a body-worn alarm, and 9 did not undertake any treatment for 

bedwetting. The treatments undertaken for bedwetting (if any) by the other 7 

children together with their long-term (i.e., 6-month post-treatment) wetting 

frequency could not be established, as their parents were not contactable at 6-month 

follow-up (i.e., lost to follow-up). Table 7.4 (below) shows the treatments for 

bedwetting (if any) undertaken by patients during the 6-month post-treatment period 

together with their baseline and long-term (i.e., 6-month post-treatment) wetting 

frequency. Of the patients' parents that were contactable at 6-month follow-up, all 7 

children from the dry-bed training group and 4 from the urine alarm training group 

presented a lower long-term wetting frequency than their baseline, irrespective of 

whether or not they had undertaken further treatment for bedwetting during the 6-

month post-treatment period. One child from the urine alarm training group 



presented a long-term wetting frequency 0 f 6 nights per week which was the same as 

his baseline, and 1 had a long-term wetting frequency of 7 nights per week which 

was 1 above her baseline. Neither of these 2 children had undertaken any treatment 

for bedwetting during the 6-month post-treatment period. 

TREATI\1EI\T 

GROLP 

Dry-bed training 

Dry-bed training 

Dry-bed training 

Dry-bed training 

Dry-bed training 

Dry-bed training 

Dry-bed training 

Dry-bed training 

Dry-bed training 

Dry-bed training 

Dry-bed training 

Urine alarm training 

Urine alarm training 

Urine alarm training 

Urine alarm training 

Urine alarm training 

Urine alarm training 

Urine alarm training 

Urine alarm training 

Urine alarm training 

SEX 

Male 

Male 

Male 

Male 

Female 

Female 

Female 

Female 

Female 

Female 

Female 

Male 

Male 

Male 

Male 

Male 

Female 

Female 

Female 

Female 

. No t contactable (i.e., lost to follow-up) 

TREATI\1EI\T 

UI\I)ERTAh:EI\ FOR 

BEI)"'ETTII\G DLRII\G 

6-1\101\TH POST

TREATI\1EI\T PERIOI) 

None 

None 

None 

None 

Not known 

Not known 

Not known 

None 

Medication (Desmotabs) 

Medication (Desmospray) 

Not known 

None 

Not known 

Medication (Desmotabs) 

Not known 

None 

None 

Body-worn alarm 

None 

Not known 

BASELlI\E 

WETTII\G 

FREQLEI\CY 

7 

6 

5 

7 

5 

6 

5 

7 

6 

6 

6 

6 

6 

7 

7 

6 

5 

7 

6 

6 

LOI\G-TERI\J 
(6-'IO"H PO,I

IHEAI'IE\I) 

WETTII\G 

FREQLEI\CY 

3 

2 

5 

Not known* 

Not known * 

Not known * 

4 

1 

Not kn own * 

6 

Not known * 

3 

Not known * 

4 

2 

3 

7 

Not known * 

Table 7.4. Treatment method, sex, treatment undertaken for bedwetting during 6-month post-
treatment period, baseline wetting frequency (wet nights during last week of 4-week pre-treatment 
period), and long-term ~etting freq~ency (wet .ni?~~ during wee~ i~me~iately a~er 6-month post-
treatment period) of patients who failed to attam mltlal success cntenon m expenmental groups (N = 

20). 
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7.6.11 Additional Parent-Therapist Telephone Contact 

None of the parents in either experimental group telephoned the therapist to ask that 

treatment procedure be clarified. However, 2 parents in the dry-bed training group 

and 3 in the urine alarm training group called requesting a replacement bed mat. 

(The therapist immediately posted the apparatus to the patient's home to minimise 

potential loss of motivation and persistence with the treatment programme.) Three 

parents in the dry-bed training group and 2 in the urine alarm training group 

contacted the therapist for advice on preventing false alarms. (The children were 

susceptible to perspiring in bed, and false alarms were eradicated by adding an extra 

bed sheet over the detector mat.) 

7.7 Discussion 

The present study endeavoured to redress the methodological shortcomings of the 

previous study (reported in Chapter 6). Firstly, a larger sample size was employed. 

Secondly, a standardised clinical tool, the Revised Rutter Parent Scale for School

Age Children (Rutter, 1993), was used to assess psychiatric disorder. However, 36% 

of families failed to return the completed scale. Upon questioning these families 

soon after their recruitment for the present study, some stated that they had not 

received the scale, whilst others claimed to have completed and returned it via post, 

and a small minority said that they had completed it but subsequently misplaced it. 

Of those families who returned the completed scale, the total difficulties scores and 

sub-scale scores of the patients were within the normal population range. It is 

possible that parents were influenced in their observations by their reaction to their 

child's bedwetting or wished to present their child in a favourable light and scores 

must be considered in this light. Irrespective of whether parents returned the 
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completed scale, all patients' case notes were examined for psychiatric disorder prior 

to recruitment. Thirdly, children that attained initial success criterion (i.e., 14 

consecutive dry nights) during the 16-week treatment period were followed up on a 

monthly basis for up to 6 months, and parents of these children were provided with a 

6-month post-treatment wetting diary to determine precisely when a child relapsed 

(Le., sustained more than 2 wet nights over 2 weeks). Finally, children who failed to 

attain initial success criterion during the 16-week treatment period were followed up 

at a 6-month post-treatment interval to establish their long-term wetting frequency 

and whether they had tried other treatments for bedwetting during the preceding 6-

month period. However, 35% of these children were lost to follow-up. The author 

was unable to speak to the parents of these children because either their telephone 

contact details had become obsolete or there was a lack of response from the parents 

to numerous telephone calls and messages left on their answering machine. 

The fmdings of the present study showed that, when sample characteristics (i.e., age, 

sex, baseline wetting frequency, and social class) and delivery methods were 

controlled, both modified dry-bed training and urine alarm training produced a 

significantly better initial remission rate than non-intervention in the treatment of 

functional nocturnal enuresis in children attending community-based enuresis clinics. 

Effect size analyses revealed only a small difference between the treatment outcome 

wetting frequencies of the dry-bed training group and urine alarm training group. 

Uncontrolled factors such as appointment default rate, dropout, and previous 

treatment with a urine alarm were not confounded with treatment method, thus 

reinforcing the case for dry-bed training producing a significantly better long-term 

remission rate than urine alarm training. 
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One patient from each experimental group dropped out of the study during the 

treatment phase. Of interest is that neither of these 2 children experienced a 

reduction in wetting frequency between baseline and the point of dropping out. 

Feedback from these children's parent-trainers revealed that both they and their 

bedwetting child had become frustrated with the lack of progress with treatment. 

After some probing, it appeared that lack of progress in both cases was largely 

attributable to the child not following the treatment procedure properly. For 

instance, the girl in the dry-bed training group (who withdrew from treatment) often 

refused to get out of bed upon being woken by her mother, and the girl in the urine 

alarm training group (who defaulted) frequently switched off the alarm and went 

back to sleep without voiding in the toilet. 

In the experimental groups, sex, preVlOUS alarm treatment, and social class 

(deprivation category) were found to be predictors of appointment default. Eight 

females defaulted compared with only 2 males. There is no obvious explanation for 

this difference between the sexes given that non-attendance at clinic appointments 

was in the control of parents rather than their children. All 10 patients who defaulted 

had not previously received urine alarm treatment. This fmding indicates that 

perhaps the parents of these children were not fully aware of the level of 

commitment required with an alarm-based intervention. Patients from a higher 

deprivation category (average of 5.10) were more likely to default than those from a 

lower deprivation category (average of 3.45). This finding suggests that parents 

from lower social classes either may have been unable to take time offwork or were 

unwilling to do so for monetary reasons. No association was found between 



appointment default and age, type of nocturnal enuresis, baseline wetting frequency, 

or treatment method. 

Initial success criterion - defmed as 14 consecutive dry nights within a 16-week 

treatment period - was attained by 52% of children who completed treatment in the 

dry-bed training group, compared to 61% who completed treatment in the urine 

alarm training group. Within the same period, only 8% of children in the waiting-list 

control group spontaneously remitted. The time taken to achieve initial success 

criterion by patients in the dry-bed training group and urine alarm training group was 

not significantly different. However, boys in the experimental groups took a 

significantly longer time to attain initial success criterion (average of 8.37 weeks) 

than girls did (average of 4.48 weeks). Although no firm conclusions can be drawn 

from this finding, a tentative explanation for this difference between the sexes is that 

perhaps boys were more difficult to rouse from sleep (in response to either the alarm 

sounding or the parent-trainer's prompt to awaken) during the initial phase of 

treatment than girls, and thus took longer to respond successfully to treatment. At a 

6-month follow-up ofthose children who attained initial success criterion, 92% in the 

dry-bed training group remained continent, compared to only 43% in the urine alarm 

training group. This fmding demonstrates that dry-bed training - despite being 

procedurally simplified compared with the prototype (Azrin et al., 1974) version - is 

superior to urine alarm training in terms of its lower relapse rate. 

Similarly to the fmdings of the present study, Butler et al. (1988) observed no 

significant difference between a much reduced version of the original (Azrin et al., 

1974) dry-bed training programme (alarm with wakening schedule, retention control 



training, and cleanliness training) and urine alarm training in terms of either initial 

success rate or speed of acquisition of dryness criterion. In a recent review, Glazener 

et al. (2004) found that relapse rates tended to be lower after dry-bed training than 

urine alarm training. The better long-term outcome for dry-bed training in the 

present study is in accord with this fmding. In contrast, however, Butler, Brewin, 

and Forsythe (1990) found no significant difference between the abovementioned 

version (Butler et al. , 1988) of dry-bed training and urine alarm training in terms of 

relapse rate. 

In the experimental groups, baseline wetting frequency and appointment default 

pattern were found to be predictors of acquisition of initial success criterion. Patients 

with a lower baseline wetting frequency (average of 4.96 wet nights per week) were 

more likely to attain initial success criterion than those with a higher baseline wetting 

frequency (average of 6.1 0 wet nights per week). It is likely that the former patients 

had a better response to treatment due to their initial lower severity of bedwetting. 

Twenty-four children who did not default attained initial success criterion, compared 

to only 2 who did default. This fmding suggests that families who made the effort to 

attend clinic appointments were highly motivated, and consequently patients from 

these families were more likely to attain initial success criterion. No association was 

found between acquisition of initial success criterion and age, sex, type of nocturnal 

enuresis, treatment method, previous alarm treatment, or social class (deprivation 

category). 

In the experimental groups, treatment method was found to be a predictor of relapse. 

Only 1 patient from the dry-bed training group had relapsed, compared with 8 from 



the urine alarm training group. This fmding indicates that dry-bed training is 

superior to urine alarm training in terms of its lower relapse rate. Moreover, this 

outcome substantiates the results of Marshall et al. (1973) who found a lower rate of 

relapse when children adopted a more active role in their treatment of bedwetting. 

The dry-bed method enforces an active role for the child who is encouraged to take 

responsibility for staying dry at night, and this method can be seen as contrasting 

with urine alarm training where the child is assigned a more passive role (Turner, 

1973). No association was found between relapse and age, sex, type of nocturnal 

enuresis, baseline wetting frequency, previous alarm treatment, social class 

(deprivation category), or time to initial success criterion. 

The long-term remission rate for urine alarm training of only 26% is comparable to 

that of 33% reported by Kaplan et al. (1989) but contrasts unfavourably with the 

average of 47% found by Houts et al. (1994) in a meta-analysis of 16 studies. It is 

illuminating that dry-bed training, when delivered by the same minimal intervention 

methods as urine alarm training, resulted in a superior long-term remission rate of 

48% in comparable samples. This figure is marginally lower than that of 62% 

reported by Hirasing et al. (1996) and average of 56% found by Houts et al. (1994) 

in a meta-analysis of 14 studies that contained elements of dry-bed training. The 

present outcome corroborates previous fmdings (Glazener et al., 2004) that dry-bed 

training tends to produce a better long-term remission rate than urine alarm training. 

At a 6-month follow-up of children who failed to attain initial success criterion 

during the 16-week treatment period, 35% were lost to follow-up. Of those who 

were contactable, only 31 % had undertaken treatment for bedwetting during the 
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preceding 6-month period. This fmding suggests that the necessary motivation in 

searching for a potential cure for bedwetting was lacking in a large proportion 0 f 

families. It is reasonable to infer that these families may have been disheartened by 

the lack of success with treatment in the present study, and thus opted to refrain from 

seeking further treatment immediately afterwards. Of the families that sought 

treatment for bedwetting during the 6-month post-treatment period, only 25% chose 

a behavioural intervention, compared to 75% who undertook the less demanding 

option of medication. It is likely that the latter were seeking an immediate positive 

outcome to the bedwetting problem, which is not ordinarily obtained with 

behavioural treatment. 

In the present study, feedback from parents in the experimental groups suggested that 

they all valued the fortnightly telephone conversations with the therapist. These 

contacts not only allowed parent-trainers to discuss how both they and their 

bedwetting child were faring with the treatment programme, but they also seemed to 

represent a powerful social reinforcer towards maintaining motivation and 

persistence. The patients' families were supportive of the treatment method being 

carried out at home, and the parent-trainers' efforts were supported by their partners. 

Parents in both experimental groups expressed that they found the relevant manual 

informative and self-explanatory. A few parents in the urine alarm training group 

and almost all parents in the dry-bed training group reported that both they and their 

bedwetting child found the video component of the treatment programme useful, as it 

served to animate the relevant treatment procedure described in the corresponding 

manual. This finding is in accord with several studies that demonstrate that guided 

modelling is better than written instruction in teaching new behaviour (see Bandura, 



1977). None of the families in the urine alann training group expressed difficulty in 

either understanding or implementing the treatment procedure. Although none of the 

families in the dry-bed training group found the treatment method difficult to 

understand, 2 of the parent-trainers found the hourly awakening on the first night of 

training somewhat demanding but nonetheless tolerable as it was only for one night. 

Interestingly, none of the families in the dry-bed training group found the positive 

practice trials difficult to carry out. This fmding is in contrast to Hunt and Adams' s 

(1989) study in which parents found the positive practice procedure "extremely 

difficult", despite the fact that the authors had reduced the number of positive 

practice trials from 20 in the original (i.e., Azrin et al., 1974) dry-bed training 

programme to 10. It is likely that the reduction of positive practice trials to only 3 

and the count in each trial from 50 to 20, as in the present study, may make the dry

bed procedure more endurable - as evidenced by the 4% dropout rate in the dry-bed 

sample - without greatly compromising its efficacy. Moreover, the low dropout rate 

in the present sample suggests that a minimal intervention, self-help biblio-cum

videotherapy package for dry-bed training is acceptable to families with a bedwetting 

child. 

Shapiro et al. (1968) proposed that certain characteristics of the clinician such as 

warmth, empathy and genuineness can increase the effectiveness of therapy. In the 

present study, the therapist made a concerted effort to build a rapport with patients in 

the experimental groups in order to put them at ease and eradicate their 

embarrassment about the bedwetting problem. During the initial consultations, the 

therapist spoke to both children and their parents about issues relating to bedwetting 

(including its widespread prevalence) and made light-hearted conversation with the 
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children by asking about their hobbies and interests. Feedback from all parents 

indicated that their child had been put at ease by the therapist. This was particularly 

noticeable at the ensuing clinic review appointments where children were more 

communicative with the therapist. In addition, children who attained initial success 

criterion during the 16-week treatment period appeared to the therapist at their 

review appointment as being more contented and self-confident than at the outset of 

therapy, and the children's parents corroborated this observation. 

On average, the maximum amount of time (in terms of clinic appointments and 

fortnightly telephone contact during treatment) devoted by the therapist to each 

family in the experimental groups was 2 hours. Although families in both treatment 

groups received the same amount of therapist input, dry-bed training proved superior 

to urine alarm training in terms of its cost-effectiveness, given the latter's poor long

term cure rate and the prospective re-treatment of these patients. To assess relapse, it 

took the author a maximum total of approximately 15 minutes by telephone to follow 

up each individual patient who attained initial success criterion during the 16-week 

treatment period on a monthly basis for up to 6 months. By telephone again, it took 

the author approximately 5 minutes to ascertain the long-term (i.e., 6-month) wetting 

frequency of each individual child who failed to attain initial success criterion during 

the 16-week treatment period and whether the child had undertaken any other 

treatments for bedwetting during the 6-month post-treatment period. 

7.8 Conclusions 

The present fmdings demonstrate that, when sample characteristics and delivery 

methods are equated, modified dry-bed training has a significantly better long-term 
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remission rate than standard urine alarm training in the treatment of functional 

nocturnal enuresis in children attending community-based enuresis clinics. This adds 

weight to the opinion that modified dry-bed training, delivered as a self-help 

package, is a strong candidate for the treatment of choice in the management of 

childhood nocturnal enuresis at the primary care level of service delivery. 

7.9 Summary 

The relative efficacy of modified dry-bed training and standard urine alarm training 

was compared for treating functional nocturnal enuresis in children aged 7-12 years 

attending community-based enuresis clinics in Glasgow, Scotland. A minimal 

contact approach (Turvey, 1985) was adopted. For each treatment method, patients 

and their parents received standardised instruction, which consisted of 1 clinic 

interview and biblio-cum-videotherapy materials to view at home. Outcomes were 

compared with those from untreated waiting-list controls. Twenty-four children 

were randomly assigned to each of the 3 conditions. All groups were matched for 

age, sex, baseline wetting frequency, and social class (deprivation category). One 

child from the dry-bed training group and 1 from the urine alarm training group 

subsequently dropped out ofthe study. In the 2 treatment groups, an initial interview 

was followed by fortnightly telephone support and 2 review appointments. 

Otherwise, families carried out the treatment programmes independently at home 

until either the initial success criterion of 14 consecutive dry nights was met or the 

16-week treatment period ended. Twelve of the 23 children treated by dry-bed 

training attained initial success criterion, compared with 14 of the 23 treated by urine 

alarm training. Two waiting-list control children remitted spontaneously. At 
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treatment cessation, the dry-bed training group averaged 1,39 nights per week wet 

compared to the average of 2.22 for the urine alarm training group, both of which 

were not significantly different from one another. However, both of these wetting 

frequencies were significantly superior to the average of 5.46 for the waiting-list 

control group. Within 6 months of attaining initial success criterion, 1 child in the 

dry-bed training group had relapsed, compared with 8 in the urine alarm training 

group. The results show an outcome of 48% long-term remission (52% initial arrest, 

8% relapse) for dry-bed training compared with 26% long-term remission (61% 

initial arrest, 57% relapse) for urine alarm training when delivered by identical 

minimal intervention methods. These fmdings demonstrate that dry-bed training has 

a significantly better long-term cure rate than urine alarm training. 

The following chapter reports fmdings from a study in which the relative efficacy of 

modified dry-bed training delivered via videolink and face-to-face consultation was 

compared in the treatment of childhood functional nocturnal enuresis. In addition, 

patient, parent, and therapist satisfaction with videoconsultation as compared to face

to-face consultation was evaluated. 



A Comparison of Video-Mediated and 
Face-To-Face Consultation in the 

Behavioural Treatment of 
Childhood Nocturnal Enuresis 



8.1 Introduction 

Telemedicine - the provision of all types of healthcare services by clinicians to 

patients in a remote, interactive fashion using videoconferencing technology - has 

been around for several decades, however, there has been a resurgence of interest in 

this area since the 1990s (Crump & Pfeil, 1995). This is largely due to 

improvements in technology and declining equipment and transmission costs which 

allow telemedicine to be more widely available. Telemedicine is emerging as a 

healthcare delivery system in Australia, the United States, and throughout much of 

Europe, although the United Kingdom is a late entrant and much of the research is 

still in its infancy. 

One of the most obvious and useful applications oftelemedicine is its ability to bring 

services to patients rather than the other way around. For example, it can greatly 

reduce both time and expense for patients who might otherwise have to travel large 

distances to receive healthcare from a particular service or clinician (Bashshur, 1995; 

Ibbotson et al., 1998). It also has the potential to improve the cost-effectiveness of 

healthcare delivery by reducing travel costs for clinicians (Ibbotson et al., 1998). 

Telemedicine can be used to provide healthcare to underserved and geographically 

isolated or rural populations (Baquet, 1997; Bashshur, 1995; Brown, 1998; Lambert 

& Hartley, 1998; Oakley et al., 1998). Moreover, it has great potential to merge the 

clinical resources of decentralised healthcare facilities and systems (Wootton, 1998, 

1999), whilst allowing cost-effective access to centralised resources (Lewis & Moir, 

1995). 



A fundamental aspect of traditional healthcare is face-to-face contact between a 

patient and clinician. Due to constraints on time and resources, however, face-to

face consultations are becoming increasingly costly (Wo otto n, 1996), and 

telemedicine is being widely adopted as an alternative for delivering healthcare. 

Nevertheless, the greatest challenge telemedicine faces as a remote healthcare 

delivery system is its ability to provide a service that has conventionally been 

provided in person (Capner, 2000). 

A reVlew of the literature m the area of telemedicine highlights several 

methodological shortcomings. For instance, compared to adult patients, relatively 

few studies appraised child patients' or clinicians' satisfaction with telemedicine. In 

addition, only a small number of studies employed an independent control group to 

compare video-mediated consultation with the standard care patients would normally 

receive (i.e., face-to-face consultation) (see Williams et al., 2001). There is a notable 

deficiency of evidence-based clinical outcome data in the literature, and, to date, 

there appear to be no studies comparing long-term health outcomes of patients 

treated via interactive video and in person. A significant limitation of the literature 

on telemedicine in the area of mental health is the paucity of empirical research on 

clinical psychology. There are very few studies on the health outcomes of patients 

receiving psychological treatments via telemedicine compared with conventional 

face-to-face consultations (e.g., Nelson et al., 2003). Notably, to date, no published 

studies have evaluated the use of video-mediated consultation as a method of service 

delivery in the treatment of childhood nocturnal enuresis. These marked gaps in the 

literature need to be redressed. 



8.2 Rationale of Present Study 

The fmdings from the previous 2 studies (reported in Chapters 6 and 7 respectively) 

demonstrated, firstly, that modified dry-bed training was superior to urine alarm 

training in terms of its long-term cure rate, and, secondly, that the minimal 

intervention service delivery approach - that is, biblio-cum-videotherapy combined 

with telephone and intermittent clinic supervision - was effective in conveying 

behavioural treatment to families with a bedwetting child. As a result of these 

findings, and in an endeavour to redress the aforementioned shortcomings in the 

literature on telemedicine, the present study was conducted as an extension into the 

evaluation of minimal intervention service delivery employing telemedicine as a 

method of healthcare delivery in the treatment of childhood functional nocturnal 

enuresis using modified dry-bed training. The study was specifically intended to 

evaluate the comparative efficacy of modified dry-bed training delivered via video

mediated consultation and face-to-face consultation in the treatment of childhood 

functional nocturnal enuresis. A further objective was to evaluate patient, parent, 

and therapist satisfaction with video-mediated consultation as compared to face-to

face consultation. To achieve these objectives, videoconferencing sites were 

established in the Forth Valley area, and a patient and parent satisfaction scale and 

therapist satisfaction questionnaire were developed. The present study adopted a 

similar minimal intervention approach to modified dry-bed training as that employed 

in the previous 2 studies (reported in Chapters 6 and 7 respectively). Of note is that 

the methodological amendments made in the previous study (reported in Chapter 7) 

were incorporated into the present study. 

The principal research questions in this investigation are: 



1. Is there a difference between the efficacy of modified dry-bed training delivered 

via video link as compared to face-to-face consultation in the treatment of 

childhood functional nocturnal enuresis in terms of initial success, dropout, and 

relapse rates? 

2. With which mode of consultation (i.e., video or face-to-face) are patients, their 

parents, and the therapist most satisfied? 

8.3 Implementation of Inclusion Criteria and Operational Definitions of 
Outcome Measures 

The present study employed the same inclusion criteria and working definitions 

(Butler, 1991) as those adopted in the previous 2 studies (reported in Chapters 6 and 

7 respectively). 

8.4 Assessment of Psychiatric Disorder 

A standardised measure of psychiatric disorder was employed in the present study, 

namely the Revised Rutter Parent Scale for School-Age Children (Rutter, 1993), 

which was the same as that used in the previous study (reported in Chapter 7). 

8.S post-Treatment Patient and Parent Satisfaction Scale 

A patient and parent satisfaction scale was developed to evaluate patients' and 

parents' satisfaction levels with video consultation as compared to face-to-face 

consultation. The scale utilised in this study was modelled on Ruskin et al.' s (1998) 

patient satisfaction scale and adapted to suit the requirements of the present study. 

The satisfaction scale evaluated the following: (1) patients ' and parents' physical and 



psychological comfort during clinic consultations; (2) the quality of patient-therapist 

and parent-therapist communication during clinic consultations; (3) parents' 

satisfaction with the treatment method and how well they felt it had been described 

to them by the therapist at the initial consultation; and (4) the ease with which 

parents could contact the therapist between clinic consultations. 

Previous research has indicated that face-to-face interviews are more prone to the 

problems of reactivity than telephone interviews, such that interviewees may express 

socially acceptable, rather than authentic, responses to researchers (see De Vaus, 

1991). For that reason, the satisfaction scale was administered via telephone by a 

researcher (Dr. Peter McCalister, Forth Valley Primary Care Research Group, 

Department of Nursing and Midwifery, University of Stirling) to both patients and 

their parents. The timescale employed in administering the satisfaction scale to 

patients and parents was within 1 week of their completing treatment (i.e., dry-bed 

training). 

The scale was a short and easy to use instrument that took only a few minutes to 

complete. It involved the researcher reading 13 brief items to patients and 20 to 

parents (13 of which were identical to those read to patients) and asking them to 

respond to them on a 4-point scale as follows: strongly agree, 1; agree, 2; disagree, 

3; and strongly disagree, 4. Only 4 response categories were employed for each 

item, as De Vaus (1991) suggested that telephone interviewees might have difficulty 

in retaining a large number of response categories in their mind whilst they answer. 

Scoring was reversed for items that indicated dissatisfaction with the quality of 

communication during clinic consultations - for example, "The interview felt 



awkward and it was hard to take turns speaking". The scale produced a total score 

ranging from 13 to 52 for patients and 20 to 80 for parents, which could be treated as 

a quantified measure of overall satisfaction (lower scores indicated a greater sense of 

satisfaction and vice versa). In addition to the satisfaction scale, the researcher asked 

parents to state their preferred mode of consultation (i.e., video or face-to-face) in 2 

hypothetical situations, and to provide an estimate of the distance of their home from 

the consultation site. [See Appendix 13 for post-treatment patient and parent 

satisfaction scale] 

8.6 Therapist Satisfaction Questionnaire 

A therapist satisfaction questionnaire (consisting of 19 questions) was developed to 

evaluate the following: (1) the therapist's experience of telemedicine prior to the 

present study; (2) the therapist's initial reservations about using the 

videoconferencing equipment; (3) technical difficulties experienced by the therapist 

and/or patients at the beginning of videoconsultations; (4) the quality of patient

therapist and parent-therapist communication during clinic consultations; (5) the 

therapist's concerns about confidentiality during clinic consultations; (6) patients' 

and parents' overall satisfaction with the mode of consultation (i.e., video or face-to

face) as perceived by the therapist; (7) the therapist's satisfaction with 

videoconsultations as compared to face-to-face consultations; and (8) the therapist's 

opinions about the use of telemedicine in the treatment of childhood nocturnal 

enuresIs. 

The questionnaire was administered by a researcher (Dr. Peter McCalister) in a face

to-face interview with the therapist 1 week after the videoconsultations and face-to-



face consultations with all of the patients and parents had ended. The interview was 

brief and lasted approximately 15 minutes. Of note is that the content of the 

satisfaction questionnaire remained undisclosed to the therapist until the time of 

interview. [See Appendix 14 for therapist satisfaction questionnaire] 

8.7 Method 

8.7.1 Preliminary Preparation for Present Study 

In addition to liaising with previously established contacts (i.e., key NHS hospital 

and community healthcare practitioners in Glasgow) (as reported in the previous 

study in Chapter 7), the author made contact with relevant NHS hospital practitioners 

and the primary care enuresis team in Forth Valley to obtain consent (following 

ethics approval for the study12) for the recruitment of patients. Patients were 

recruited from Bridgeton, Clydebank, Drumchapel, Easterhouse, Pollok, Possilpark, 

Southbank, and Springburn Health Centres in Glasgow; and Bo 'ness, Bonnybridge, 

Camelon, Meadowbank, Orchard House, St. Ninians, and Stenhousemuir Health 

Centres, Balfron and Kippen Clinics, Graeme and Tryst Medical Centres, and 

Stirling Royal InfIrmary in Forth Valley. 

The author obtained permisSion from relevant healthcare practitioners in Forth 

Valley to use formerly procured videoconferencing equipment for the present study. 

Approval was granted by relevant healthcare staff at Bonnybridge Health Centre and 

Children's Ward, Falkirk Royal Infumary, for videoconferencing equipment to be 

12 The design and method of the present study were approved by the Ethics Committees of the 
Department of Psychology, University of Stirling, Royal Hospital for Sick Children, GLasgow, and 
Forth Valley Health Board, Stirling, respectively. 



deployed at these locations. British Telecom engineers were commissioned to install 

3 ISDN2e lines at each location. Videoconferencing equipment and 3 ISDN2e lines 

were already deployed at the Department of Child and Family Psychology, Child and 

Adolescent Mental Health Services, Stirling. A freelance videoconferencing 

specialist was employed by the Forth Valley Acute Hospital NHS Trust to train the 

therapist in the use of the videoconferencing equipment, and provide the therapist 

with technical support and advice during videoconsultation sessions. 

The author devised a data collection protocol and initiated a computerised patient 

research database on a PC using the Filemaker Pro (version 4.1) application. The 

telephone line (with answering machine) employed for the previous 2 studies 

(reported in Chapters 6 and 7 respectively) was maintained to allow the author to 

make contact with patients' parents and relevant healthcare professionals (and vice 

versa). 

8.7.2 Inclusion Criteria 

Patients were admitted to the study according to the following inclusion criteria: (a) 

age range 7-12 years; (b) attendance at mainstream school (i.e., IQ > 70); (c) 4 or 

more wet nights per week during 4-week baseline period; (d) willingness 0 f both 

child and parent to be allocated to either the videoconsultation or face-to-face 

consultation condition; (e) preparedness of both child and parent to execute the dry

bed training programme; (t) agreement of parent to complete 4-week baseline and 

subsequent 16-week wetting diary; (g) agreement of parent to discontinue all former 

treatments/procedures for bedwetting (if any) during 4-week baseline and subsequent 

16-week treatment period; (h) no major pre-planned domestic disruption during 16-



week treatment period (e.g., holidays, hospital admission, moving house); and (i) 

contactable by telephone. 

8.7.3 Exclusion Criteria 

Exclusion criteria were: (a) diurnal enuresis or encopresis as defmed by DSM-IV 

(American Psychiatric Association, 1994); (b) bedwetting secondary to organic or 

psychiatric disorder; and (c) learning disability or attendance at special school. 

8.7.4 Patient Recruitment 

It was originally intended by the author that all patients recruited for the present 

study would be from Forth Valley. However, during the initial stages of recruitment, 

it became apparent that a sufficient number of patients were unlikely to be recruited 

:from this area within a given time frame, and, therefore, patients were also recruited 

:from Glasgow. This prohibited the randomisation of patients given that all the 

videoconferencing sites employed for the present study were in Forth Valley and 

there were none in Glasgow. To ensure that an adequate number of patients were 

procured for the videoconsultation group, the fIrst 24 patients recruited from Forth 

Valley were allocated to this group. Thereafter, an equal number of patients from 

either Forth Valley or Glasgow were enlisted for the face-to-face consultation group. 

Of note is that none of the patients or their parents had any experience of 

videoconferencing prior to the present study, and all remained unaware of their group 

allocation until the fITst clinic appointment. The recruitment procedure adopted in 

the present study depended on the geographical location (i.e., Forth Valley or 

Glasgow) of potential patients. 



Patients from Forth Valley were enlisted in the following way. The author sent 

potential referral agents in the primary care enuresis team in Forth Valley a list of the 

present study's inclusion and exclusion criteria as well as copies of a questionnaire 13 

for them to send to parents of potential patients. If the parent returned the completed 

questionnaire to the referral agent and there was no indication of encopresis, diurnal 

enuresis, or learning disability, the referral agent accessed the patient' s case notes to 

obtain any relevant information that could exclude the patient from being asked to 

participate in the study (e.g., psychiatric disorder). Next, the referral agent sent the 

author the contact details of any patient who provisionally complied with the study' s 

criteria. Upon referral, the author telephoned the parents of the potentially suitable 

child to establish whether the child and parents fulfilled the study' s inclusion and 

exclusion criteria, and, if so, provided an outline of the study and asked if they were 

provisionally interested in participating in the study. If the response was positive, the 

author posted information sheets and consent forms to parents and their child. 

Parents were also sent a 4-week baseline diaryl4 in which to begin immediately 

recording their child's wetting frequency by noting in the diary each morning the 

date and whether the child's bed was wet or dry during the preceding night. Parents 

were asked to discontinue all treatments and procedures for bedwetting (e.g., 

medicating the child or restricting fluids in the evening as a preventative measure) 

during baseline recording to give an accurate account of their child's wetting 

13 The questionnaire was the same as that used by the clerical administrator at the Paediatric 
Epidemiology and Child Health Unit, Royal Hospital for Sick Children, Glasgow, and is described in 
the study reported in Chapter 6. 

14 The 4-week baseline diary was identical to that used by the clerical administrator at the Paediatric 
Epidemiology and Child Health Unit, Royal Hospital for Sick Children, Glasgow. 



frequency. The diary was to be brought to the first appointment, which was allotted 

if the signed consent forms were returned to the author. In addition, parents were 

sent a Revised Rutter Parent Scale for School-Age Children (Rutter, 1993), which 

they were asked to complete independently oftheir bedwetting child and return to the 

author in a prepaid addressed envelope within 2 weeks of receipt. Upon receipt of 

the completed Revised Rutter Parent Scale for School-Age Children, the author used 

the corresponding scoring sheet to add up the total difficulties score and separate sub-

scale scores. If parents and their child wished to participate in the study, the signed 

consent forms were returned to the author in a prepaid addressed envelopel5
. Upon 

receipt of the signed consent forms, the author posted an appointment letter 

(indicating the time, date, and place of meeting) to parents together with nocturnal 

enuresis booklets for them and their child to read prior to the appointment. 

The procedure adopted in the present study for recruiting patients from Glasgow was 

the same as that employed for the experimental groups in the previous study 

(reported in Chapter 7), with the exception of the following modifications. In the 

present study, the author telephoned the parents of a potentially suitable child to 

establish whether the child and parents fulfilled the study's inclusion and exclusion 

criterial6
, and, if so, provided an outline of the study and asked if they were 

provisionally interested in participating in the study. If the response was positive, the 

15 Four families refused to participate at this stage (i.e., they did not return the signed consent forms). 

16 The present study had to be conducted within the framework of the normal running of the enuresis 
clinics in Glasgow; therefore, patients recruited from Glasgow were assessed for organic pathology at 
the first clinic appointment (which was standard protocol). Patients recruited from Forth Valley were 
assessed for organic pathology prior to the first appointment (this assessment was organised by the 
individual who referred the patient to the study). The author noted that none of the patients recruited 
for the present study had bed wetting due to organic pathology. 



author posted a Revised Rutter Parent Scale for School-Age Children (Rutter, 1993) 

to parents as well as information sheets and consent forms for them and their child. 

If parents and their child wished to participate in the study, the signed consent forms 

were returned to the author in a prepaid addressed envelope 17 • Upon receipt of the 

signed consent forms, the author posted an appointment letter (indicating the time, 

date, and place of meeting) to parents together with nocturnal enuresis booklets for 

them and their child to read prior to the appointment. 

Three out of 48 families recruited for the present study failed to return the completed 

Revised Rutter Parent Scale for School-Age Children (Rutter, 1993). In an attempt 

to obtain the missing data, the author sent all non-compliant families a written 

reminder to return the completed scale. However, none of these families responded 

to this request. Notwithstanding, all patients' case notes were thoroughly examined 

for psychiatric disorder prior to recruitment. 

8.7.5 Subjects 

Forty-eight patients who satisfied the inclusion and exclusion criteria were recruited 

from 20 healthcare institutions in Greater Glasgow and Forth Valley, Scotland. 

Referral sources were general practitioners (41), health visitors (3), community 

paediatricians (3), and surgeons (l). The sample consisted of 40 males and 8 

females. The mean age of the sample was 9.18 years (S.D. 1.60) (range 7.03-12.52 

years). The mean baseline bedwetting frequency (wet nights during last week of 4-

week pre-treatment period) of the sample was 5.23 (S.D. 1.08) (range 4-7 wet nights 

17 Six families refused to participate at this stage (i.e., they did not return the signed consent forms). 



per week). Social class was gauged by postcode deprivation category (Carstairs & 

Morris, 1992), the sample mean being 3.40 (S.D. 1.66) on an ascending scale of 

deprivation from 1 to 7. Aside from 1 patient and his mother who were non-native 

and bi-lingual (both were of Portuguese origin and spoke fluent English), all other 

patients and their parents were native English-speakers. 

8.7.6 Materials 

The materials employed in the present study comprised: (1) pre-study questionnaire 

relating to bedwetting frequency and history (videoconsultation and face-to-face 

consultation groups); (2) 4-week baseline wetting diary (videoconsultation and face

to-face consultation groups); (3) Revised Rutter Parent Scale for School-Age 

Children with corresponding scoring sheet (videoconsultation and face-to-face 

consultation groups); (4) 2 pre-treatment booklets providing information about 

nocturnal enuresis for patients and their parents respectively (videoconsultation and 

face-to-face consultation groups); (5) treatment manual (with 16-week diary) for dry

bed training (videoconsultation and face-to-face consultation groups); (6) treatment 

video for dry-bed training (video consultation and face-to-face consultation groups); 

(7) urine alarm (model SM1) powered by a 9V battery (size PP3) and connected to 

one dual circuit pad (model SM3) for dry-bed training, with the lead from the alarm 

unit to the urine detector pad extended to 10 metres to allow the alarm unit to be 

placed where the parent-trainer could hear it (videoconsultation and face-to-face 

consultation groups); (8) stopwatch to measure length of clinic consultations 

(videoconsultation and face-to-face consultation groups); (9) videoconferencing 

system connected to a television monitor (at each of 3 videolink sites) 

(videoconsultation group); (10) remote control for television monitor (i.e., volume 



control and channel selection) (at each of 3 video link sites) (videoconsultation 

group); (11) video camera (at each of 3 videolink sites) (videoconsultation group); 

(12) microphone (at each of3 videolink sites) (videoconsultation group); (13) remote 

control for videoconferencing system (including items 11 and 12) (at each of 3 

videolink sites) (videoconsultation group); (14) portable trolley (at each of 3 

videolink sites) (videoconsultation group); (15) 3 ISDN2e lines (at each of 3 

video link sites) (videoconsultation group); (16) 6-month post-treatment wetting diary 

(videoconsultation and face-to-face consultation groups); (17) post-treatment patient 

and parent satisfaction scale (videoconsultation and face-to-face consultation 

groups); and (18) therapist satisfaction questionnaire. 

Items 1,2,6, and 16 (above) were developed by the author, item 3 by Rutter (1993), 

items 4 and 5 by the author and Dr. Peter Griffiths, item 17 by the author, Dr. Peter 

McCalister, and Dr. Gwyneth Doherty-Sneddon (Senior Lecturer, Department of 

Psychology, University of Stirling), and item 18 by Dr. Peter McCalister and Dr. 

Gwyneth Doherty-Sneddon. Items 4, 5, and 6 are described in Chapter 5. Items 7 

and 8 were procured from Eastwood & Son Limited, Ferraris House, Aden Road, 

Enfield, London, EN3 7SE, United Kingdom, and an Argos store respectively. Items 

9-15 are described in more detail later in this chapter. [See Appendices 1,2,3,4, 5, 

9, 10, 13, and 14 for items 4, 5, 6, 1, 2, 3, 16, 17, and 18 respectively, and 

Appendices 7 and 12 for photographs of items 7 and 9-15 respectively] 

8.7.7 Experimental Design 

The study conformed to a 2 x 2 mixed design, matched-sample trial. The between-

subjects factor was group and the within-subjects factor was the time at which 



wetting frequency was measured - that is, at the end of the 4-week baseline period, 

and depending which came first, at the end of the success criterion period of 14 

consecutive dry nights or at the end of 16 weeks from treatment commencement. 

Patients were non-randomly assigned to one of the following 2 groups: experimental 

group 1 received modified dry-bed training via video consultation; and experimental 

group 2 received modified dry-bed training via face-to-face consultation. Due to the 

aforementioned practical constraints, all patients allocated to experimental group 1 

were from Forth Valley, and those allocated to experimental group 2 were from 

either Forth Valley or Glasgow. A waiting-list control group was not incorporated 

into the experimental design as one had already been employed in the previous study 

(reported in Chapter 7). 

The 2 patient groups contained equal numbers and were matched for sex (ratio of 

boys to girls was 5: 1 in each group). Independent-sample t-tests (two-tailed) (with 

alpha set at 0.05) showed that the 2 groups were successfully matched for 

chronological age (t = 0.20, df 45, P = N.S.), baseline wetting frequency (t = 0.13, df 

44, p = N.S.), and social class as measured by postcode deprivation category (t = 

0.09, df 40, P = N.S.). Group demographic variables are shown in Table 8.1. A chi

squared test showed that the 2 groups were distinguished by the number of patients 

who had used a urine alarm in treatment prior to the present study (X2 
= 5.49, df 1, p 

< 0.05) (14 patients in the videoconsultation group had previously used a urine alarm 

compared to only 6 in the face-to-face consultation group). 



--- -- -

VIOEOCOI\Sl LTATIOI\ FACE-To-FACE 

(1\ = 24) COI\SLLTATIOI\ (1\ = 24) 

Age (years) 9.23 (1.57) 9.13 (1.65)* 

MaleslF emales 20/4 20/4 

Baseline Wetting 5.25 (1.19) 5.21 (0.98)* 

Deprivation Category 3.42 (1.35) 3.38 (1.95)* 

*Between groups, p = N.S. 

Table 8.1. Means, (S.D.s), and ratios for the 2 experimental groups. Groups matched on 
chronological age, sex ratio, baseline bedwetting frequency (wet nights during last week of 4-week 
pre-treatment period), and deprivation catcgory (N = 48). 

Three out of 48 families in the 2 experimental groups failed to return the completed 

Revised Rutter Parent Scale for School-Age Children (Rutter, 1993) prior to their 

fIrst clinic appointment, and these were excluded from the analyses below. 

Independent-sample t-tests (two-tailed) (with alpha set at 0.05) revealed no 

signifIcant differences between the mean total difficulties score (t = 0.39, df 41, P = 

N.S.), mean emotional difficulties score (t = 0.27, df 41, P = N.S.), mean conduct 

difficulties score (t = 0.64, df 42, P = N.S.) , mean hyperactivitylinattention score (t = 

0.52, df 42, P = N.S.), or mean prosocial score (t = 0.06, df 42, p = N.S.) of patients 

in the videoconsultation group and face-to-face consultation group. The scores from 

the Revised Rutter Parent Scale for School-Age Children (Rutter, 1993) are shown in 

Table 8.2 (below). 



--

VIDEOCOI\SLLTATIOI\ FACE-To-FACE 

(1\ = 22) COI\SLLTATIOI\ (1\ = 23) 

Total difficulties score 14.68 (7.27) 13.74(9.11)* 

Emotional difficulties score 3.09 (1.80) 3.26 (2.34)* 

Conduct difficulties score 2.27 (2.21) 1.87 (2.01)* 

HyperactivitylInattention score 2.14 (2.03) 1.83 (1.95)* 

Prosocial score 15.68 (2.84) 15.74 (3.31)* 

*Between groups, p - N.S. 

Table 8.2. Means and (S.D.s) for the 2 experimental groups. Groups matched on total difficulties, 
emotional diffi culti es, conduct difficulti es, hyperactivity/inattention, and prosocial scores (N = 45). 

8.7.8 Treatment Method 

The behav ioural treatment programme employed in the present study was dry-bed 

training, which was the same as that used in the previous 2 studies (reported in 

Chapters 6 and 7 respectively). 

8.7.9 Videoconferencing Equipment 

Videoconferencing equipment was deployed at 3 sites within Forth Valley, namely 

Bonnybridge Health Centre, Children' s Ward, Falkirk Royal Infirmary, and 

Department of Child and Family Psychology, Child and Adolescent Mental Health 

Services, Stirling. The distance between Bonnybridge Health Centre and Children's 

Ward, Falkirk Royal Infirmary, was 4.3 miles; Bonnybridge Health Centre and 

Department of Child and Family Psychology, Child and Adolescent Mental Health 

Services, Stirling, 11.6 miles; and Children' s Ward, Falkirk Royal Infirmary, and 

Department of Child and Family Psychology, Child and Adolescent Mental Health 

Services, Stirling, 10.7 miles. 



The equipment (at each of the 3 abovementioned sites) comprised a 28-inch high 

portable trolley (with storage facility) placed into the corner of a room. A 

videoconferencing system (polycom Viewstation SP384) connected to a 29-inch 

colour television monitor (Ne) together with a video camera was mounted onto the 

trolley. A microphone was attached to the videoconferencing system by a 10-metre 

long cable. There were 2 remote controls: 1 for the television monitor (for volume 

control and channel selection) and the other for the videoconferencing system 

including the video camera and microphone. 

Interactive videoconsultations were performed using 3 dedicated ISDN2e lines (at 

each site), which provided a bandwidth of 384 kbps. Establishing a connection 

between 2 sites involved the therapist (i.e., the author) dialling the other site through 

British Telecom' s Integrated Services Digital Network (ISDN) - much in the same 

way as making a telephone call but with the visual element included. The video 

camera contained both near- and far-end controls with pan, tilt, and zoom 

capabilities. The primary video output device (i.e., television monitor) was equipped 

with window feature. The therapist's system was configured for picture-in-picture 

viewing, allowing the therapist to view and control her own video image as well as 

that 0 f the patient and parent. The patient' s and parent's system was configured so 

that they saw a full-screen video image of the therapist, as it was felt it would be too 

distracting for the children to see themselves on the television monitor. At each site, 

seating was arranged 0 that participants were distances approximately 3 to 4 metres 

from the televi ion monitor and the scope included the participants ' face and upper 

body. The microphone wa placed on top of a table that was positioned in front of 

the participants' eats. 



8.7.10 Preliminary Preparation for Video-Mediated Consultations 

Prior to each videoconsultat ion session, the author performed the following 

sequential processes at the relevant patient site (i.e., Bonnybridge Health Centre, 

Children's Ward, Falkirk Royal Infirmary, or Department of Child and Family 

Psychology, Child and Adolescent Mental Health Services, Stirling - whichever was 

nearest to the patient's home): (a) placing an 'engaged' sign on the door of the 

consultation room; (b) arranging furniture and videoconferencing equipment to 

optimal position; (c) switching on videoconferencing equipment and dialling the 

videoconferencing specialist to test that the equipment and ISDN2e lines were 

functioning properly; (d) adjusting the volume of the television monitor where 

necessary; and (e) disconnecting the video link with the videoconferencing specialist. 

The author then followed the same procedure at the therapist site (i.e., any of the 

abovementioned videoconferencing sites excluding the site at which the patient was 

to be present). When the appointment time arrived, the author dialled the patient site 

to establish a video link, and then telephoned the receptionist at this site asking for the 

patient and parents to be shown into the consultation room. The author was present 

on the television monitor when they walked into the room. After showing the patient 

and parents to their seats, the receptionist left the room closing the door behind her. 

8.7.11 Procedure 

The procedure (described below) was identical for both consultation groups unless 

otherwise indicated. The same therapist (i.e., the author) was maintained throughout 

for both consultation groups. The duration of all clinic consultations was measured 

using a stopwatch. 



At the flrst appointment, the consultation began with the author carrying out a 

structured assessment interview pertaining to the child's medical, developmental, and 

bedwetting history. Families were thoroughly briefed as to the demands of the 

treatment programme (i.e., dry-bed training). Parents were asked to decide which of 

them would take re ponsibility for implementing the programme. In all cases, this 

was the mother. A night before a holiday (e.g., weekend) was usually advised for 

commencing the frrst night of the training programme. Parents were asked to 

discontinue all other treatments and procedures for bedwetting during the 16-week 

treatment period in order to give an accurate account of their child 's wetting 

frequency. They were then provided with a dry-bed training treatment manual 

(containing a 16-week diary), videotape, and urine alarm to take home with them (in 

the videoconsultation condition, these treatment materials were placed at the patient 

site beforehand by the author). The author asked parents to record their child's 

bedwetting frequency by noting in the diary each morning the date and whether the 

child's bed was wet or dry during the preceding night. Parents were shown how to 

set up the urine alarm (in the videoconsultation condition, the author had a urine 

alarm present at her ite), and advised to watch the video with their child before 

beginning the training procedure to ensure that they understood precisely all that it 

entailed. Parent were encouraged to contact the author whenever advice was 

needed. Thereafter, a minimal contact approach was adopted (Turvey, 1985) in 

which the parent admini tered the training programme at home. Supervision was by 

fortnightly telephone call to parents and 2 review appointments in which the author 

met with both the parent and child. The frrst review appointment was approximately 

8 weeks after starting the treatment programme to assess progress; and the second 



was after the 16-week treatment period to assess outcome. However, families were 

not required to attend review appointments if their child attained initial success 

criterion prior to the appointment date. Parents were sent a prepaid addressed 

envelope in which to return the completed treatment diary to the author. Patients that 

failed to attain dryness criterion were invited by either the school nurse (from the 

enuresis clinic in Glasgow) or referral agent (from the primary care enuresis team in 

Forth Valley) to be treated outwith the study employing standard clinic protocol. 

The author telephoned the parents of these patients at 6-month follow-up to ascertain 

the child's long-term (i.e., 6-month post-treatment) wetting frequency and determine 

which treatments for bedwetting (if any) the child had undertaken during the 6-

month post-treatment period. Parents of those patients that attained initial success 

criterion during the 16-week treatment period were immediately sent a 6-month post

treatment diary in which to begin recording their child's wetting frequency by noting 

in the diary each morning the date and whether the child's bed was wet or dry during 

the preceding night. The author telephoned these parents on a monthly basis for up 

to 6 months to assess relapse (defined as more than 2 wet nights over a 2-week 

period). Patients that relapsed within the 6-month period were invited by either the 

school nurse (from the enuresis clinic in Glasgow) or referral agent (from the 

primary care enuresis team in Forth Valley) to be treated outwith the study 

employing standard clinic protocol. Those patients that remained continent at 6-

month follow-up were discharged from the study by the author. 

A researcher (Dr. Peter McCalister) telephoned families within a week of their child 

completing the dry-bed training programme to administer the patient and parent 

satisfaction scale. Firstly, the parent-trainer responded to the 20 items in the 



satisfaction scale as well as 3 questions (without the child being present in the room). 

After that, the child responded to 13 items in the satisfaction scale (without any input 

from the parent). 

8.7.12 Baseline and Outcome Scale 

The baseline scale was the number of wet nights (4-7) for the last week of the 4-

week pre-treatment period. The short-term outcome scale was the number of wet 

nights per week (0-7) for the week immediately after a child attaining the success 

criterion of 14 consecutive dry nights or the week immediately after the 16-week 

treatment period, whichever occurred sooner. The long-term outcome scale was the 

number of wet nights per week (0-7) for the week immediately after a child relapsing 

(i.e., more than 2 wet nights over 2 weeks) after attaining initial success criterion 

during the 16-week treatment period or the week immediately after the 6-month post

treatment period, whichever occurred sooner. Multiple wetting accidents per night 

were not recorded. 

8.8 Results 

A computer-based statistical package, S.P.s.s. (version 11.5), was employed for all 

analyses in which alpha was set at 0.05. A frequency scale of wet nights per week 

(0-7) (irrespective of the number ofwetting accidents per night) was used in analyses 

of group performance across baseline, treatment, and follow-up periods. [See 

Appendix 15 for raw data of sample] 



8.8.1 Duration of Initial Clinic Appointment 

The mean (and S.D.) duration of the initial clinic appointment for the 24 patients in 

the video consultation group was 39.71 (5.45) minutes (range 32-53 minutes), 

compared with 40.88 (4.62) minutes (range 32-50 minutes) for the 24 patients in the 

face-to-face consultation group. An independent-sample t-test (two-tailed) showed 

no significant difference between the mean duration of the initial clinic appointment 

of patients in the videoconsultation group and face-to-face consultation group (t = 

0.80, df 44, p = N.S.). 

8.8.2 Dropout Rate 

Two patients in the experimental groups dropped out of the study; 1 boy in the 

videoconsultation group defaulted (i.e., after an initial appointment, 2 consecutive 

appointments missed without notice) and 1 boy in the face-to-face consultation group 

withdrew from treatment (i.e., after an initial appointment, treatment discontinued by 

agreement by parents, child, or clinician). The baseline wetting frequency of the 

former was 5 nights per week and this wetting frequency remained unchanged at the 

point of defaulting; the wetting frequency of the latter at the point of withdrawing 

from treatment was 1 night per week which was 5 less than his baseline wetting 

18 frequency . 

8.8.3 Clinic Appointment Default Rate 

A chi-squared test revealed that the experimental groups were not differentiated by 

appointment default rate, with 5 families in each group failing to attend review 

IR These 2 patients were excluded from the analyses of treatment and post-treatment outcome data. 



appointments on 1 occasion (l of which missed 2 consecutive appointments in the 

videoconsultation group) (X2 = 0.00, dfl, p = N.S.). 

8.8.4 Predictors of Default 

Nine patients (19%) in the experimental groups failed to attend review appointments 

on 1 occasion, and 1 (2%) failed to attend on 2 consecutive occasions. In order to 

identify predictors of default, these 10 patients were compared with the 38 who did 

not default. The variables age, sex, type of nocturnal enuresis (i.e., primary, 

secondary), baseline wetting frequency, experimental group, previous alarm 

treatment, and deprivation category were subjected to the appropriate statistical 

analysis. Independent-sample t-tests (two-tailed) showed no significant difference 

between the mean baseline wetting frequency (t = 0.31, df24,p = N.S.) of defaulting 

and non-defaulting patients, but revealed significant differences between the mean 

age (t = 2.72, df 12, p < 0.05) of defaulting and non-defaulting patients (older 

children were more likely to default than younger children) and mean deprivation 

category (t = 2.34, df 13, p < 0.05) of defaulting and non-defaulting patients (patients 

from a higher deprivation category were more likely to default than those from a 

lower deprivation category). Chi-squared tests revealed no association between 

default and sex (X 2 = 1.62, df 1, p = N.S.), type of nocturnal enuresis (X 2 = 0.30, df 

1, p = N.S.), experimental group (X
2 = 0.00, df 1, p = N.S.), or previous alarm 

treatment (X2 = 0.01, df 1, p = N.S .). 

8.8.5 Short-Term Outcome 

Ofthose patients who completed treatment, 15 (65%) in the video consultation group 

attained the initial success criterion of 14 consecutive dry nights within the 16-week 



treatment period, compared with 13 (57%) in the face-to-face consultation group. A 

chi-squared test revealed no association between attainment of initial success 

criterion and group (X-= 0.37, df1,p = N.S.). 

Figure 8.1 (below) depicts mean wetting frequency during the last week of the 4-

week baseline period and during the last week of each successive 4-week treatment 

period for the experimental groups. At baseline, the group means (and S.D.s) for wet 

nights per week were videoconsultation 5.26 (1.21) and face-to-face consultation 

5.17 (0.98). At the end of the subsequent 16-week period, short-term outcome group 

means (and S.D.s) for wet nights per week were videoconsultation 1.48 (2.35) and 

face-to-face consultation 1.26 (2.12). A mixed ANOV A was used to test the wetting 

data - that is, baseline and short-term outcome wetting frequency. Bedwetting 

decreased significantly between baseline and end of subsequent 16-week period for 

the entire sample (F = 172.48, df 1144, p < 0.001) but did not differ as a function of 

group (F = 0.13 , df 1/44, P = N.S.). The pivotal fmding was that the interaction 

between time and group was not significant (F = 0.05, df 1144, p = N.S.). 
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Figure 8.1. Mean wet nights for last week of 4-week baseline period, and last week of 4 successive 
4-week treatment periods for experimental groups (N = 46,2 x 23). 

Within each of the 2 groups, analysis of the difference in wetting frequency between 

baseline and end 0 f subsequent 16-week period showed that the greatest reduction in 

wetting accidents occurred in the face-to-face consultation group. The mean (and 

S.D.) change for the videoconsultation group was 3.78 (2.02) nights per week drier at 

the cnd of the 16-week period than at baseline, compared with 3.91 (1.95) for the 

face-ta-face consultation group. Although, on average, there was a reduction in 

wetting accidents over the 16-week period for both groups, comparison of difference 

wetting frequencies between the groups using an independent-sample t-test (two-

tailed) showed that change in the videoconsultation group was not significantly 

different from that of the face-to-face consultation group (t = 0.22, df 43, P = N.S .). 



8.8.6 Speed of Acquisition oflnitial Success Criterion 

The mean (and S.D.) time to initial success criterion for the 15 patients in the 

videoconsultation group was 9.45 (3.98) weeks (range 2-16 weeks), compared with 

8.91 (4.37) weeks (range 3-15.86 weeks) for the 13 patients in the face-to-face 

consultation group. An independent-sample t-test (two-tailed) revealed no 

significant difference between the mean time taken to reach initial success criterion 

by patients in the videoconsultation group and face-to-face consultation group (t = 

0.34, df24, p = N.S.). 

8.8.7 Total Duration of Clinic Appointments of Patients Who Attained Initial 
Success Criterion 

The mean (and S.D.) total duration of clinic appointments for the 15 patients who 

attained initial success criterion in the videoconsultation group was 46.80 (7.60) 

minutes (range 33-60 minutes), compared with 48.00 (12.62) minutes (range 32-71 

minutes) for the 13 patients in the face-to-face consultation group. An independent-

sample t-test (two-tailed) showed no significant difference between the mean total 

duration of clinic appointments of patients who attained initial success criterion in 

the videoconsultation group and face-to-face consultation group (t = 0.30, df 19, p = 

N.S.). 

8.8.8 Power Calculation 

Effect size measures were calculated for short-term (i.e., 16-week) outcome wetting 

frequency between the 2 groups. Cohen's d-value, the percentile of the distribution 

for the first group which equated with the mean of the second group, and Cohen's 

interpretation of the effect (Cohen, 1988) were: videoconsultation versus face-to-face 

consultation, 0.10, 54 th percentile, ' none' . 



8.8.9 Predictors of Acqu isition of Initial Success Criterion 

Of those patients who completed treatment in the experimental groups, 28 (61%) 

attained the initial success criterion. In order to identify predictors of acquisition of 

initial success criterion, these patients were compared with the 18 who failed to 

achieve the criterion. The variables age, sex, type of nocturnal enuresis (Le., 

primary, secondary), baseline wetting frequency, experimental group, previous alarm 

treatment, deprivation category, and default pattern were subjected to the appropriate 

statistical analysis. Independent-sample t-tests (two-tailed) showed no significant 

differences between the mean age (t = 0.45 , df 27, p = N.S.) or mean deprivation 

category (t = 0.55, df32, p = N.S.) of those patients attaining initial success criterion 

and those failing to do so, but revealed a significant difference between the mean 

baseline wetting frequency (t = 2.35, df 36, p < 0.05) of those patients attaining 

initial success criterion and those failing to do so (patients with a lower baseline 

wetting frequency were more likely to attain initial success criterion than those with 

a higher baseline wetting frequency). Chi-squared tests revealed no association 

between acquisition of initial success criterion and sex (X 2 = 2.22, df 1, p = N.S.), 

type of nocturnal enuresis (X2 = 2.06, dfl , p = N.S.), experimental group (X2 = 0.37, 

df 1, p = N.S .), or previous alarm treatment (X2 = 0.92, df 1, p = N.S.), but showed 

an association between acquisition of initial success criterion and default pattern (X 2 

= 5.23, df 1, p < 0.05) (26 patients who did not default attained initial success 

criterion, compared with only 2 who did default). 

8.8.10 Relapse Rate 

Within 6 months of attaining initial success criterion, 3 children in the 

videoconsultation group had relapsed (Le., sustained more than 2 wet nights over 2 



weeks), compared with 5 in the face-to-face consultation group. The mean (and 

S.D.) time to relapse for the 3 patients in the videoconsultation group was 5.91 (2.08) 

weeks (range 4.43-8.29 weeks). The mean (and S.D.) time to relapse for the 5 

patients in the face-to-face consultation group was 3.14 (3.60) weeks (range 0.71-

8.86 weeks). In the video consultation group, all 3 children presented a lower wetting 

frequency at the point of relapse than at baseline. In the face-to-face consultation 

group, 3 of the children presented a lower wetting frequency at the point of relapse 

than at baseline, while the other 2 had a higher wetting frequency at the point of 

relapse than at baseline. The time (weeks) between acquisition of initial success 

criterion and subsequent relapse together with the baseline and long-term wetting 

frequency (i.e. , at the point of relapse) of these patients is shown in Table 8.3 

(below). In terms of durability, 12 out of 23 children (52%) remained continent 6 

months after cessation of dry-bed training via video consultation, compared with 8 

out of23 (35%) following dry-bed training via face-to-face consultation. 



Videoconsultation Male 8.29 7 3 

Videoconsultation Male 4.43 4 2 

Videoconsultation Male 5.00 4 3 

Face-to-face consultation Male 4.57 5 3 

Face-te-face consultation Male 0.71 4 3 

Face-te-face consultation Male 0.71 4 

Face-to-face consultation Male 0.86 4 6 

Face-te-face consultation Female 8.86 4 7 

Table 8.3. Consultation method, sex, time to relapse (weeks), baseline wetting frequency (wet nights 
during last week of 4-week pre-treatment period), and long-term wetting frequency (wet nights during 
week immediately after relapse) of patients who relapsed after attaining initial success criterion in 
experimental groups (N = 8). 

8.8.11 Predicturs of Relapse 

Of those patients who attained initial success criterion in the experimental groups, 8 

(29%) relapsed within a 6-month post-treatment period. In order to identify 

predictors of relapse, these patients were compared with the 20 who did not relapse. 

The variables age, sex, type of nocturnal enuresis (i.e., primary, secondary), baseline 

wetting frequency, experimental group, previous alarm treatment, deprivation 

category, and time taken to reach initial success criterion (weeks) were subjected to 

the appropriate statistical analysis. Independent-sample t-tests (two-tailed) showed 

no significant differences between the mean age (t = 1.27, df 17, P = N.S.), mean 

baseline wetting frequency (t = 1.36, df 12, P = N.S.), mean deprivation category (t = 

1.44, df 12, P = N.S.), or mean time to initial success criterion (t = 0.55, df 14, P = 

N.S.) of those patients that relapsed and those that did not. Chi-squared tests 

revealed no association between relapse and sex (X 2 = 0.04, df 1, P = N.S.), type of 



nocturnal enuresis (X 2 = 2.39, df 1, p = N .S.), experimental group (X 2 = 1.16, df 1, p 

= N.S.), or previous alarm treatment (X 2 = 2.63, df 1, p = N.S.). 

8.8.12 Long-Term Follow-Up of Patients Who Failed to Attain Initial Success 
Criterion 

Of those patients who completed treatment in the experimental groups, 18 (39%) 

fai led to attain initial success criterion (i.e., 14 consecutive dry nights within the 16-

week treatment period). During the 6-month post-treatment period, 4 of these 

patients took medication for bedwetting, desmopressin acetate, in the form of tablets 

(commercial name Desmotabs), 1 used a body-worn alarm, 1 underwent 

homeopathic treatment, and 11 did not undertake any treatment for bedwetting. The 

treatments undertaken for bedwetting (if any) by 1 girl from the videoconsultation 

group together with her long-term (i.e., 6-month post-treatment) wetting frequency 

could not be established, as the child's parents were not contactable at 6-month 

follow-up (i.e., lost to fo llow-up). Table 8.4 (below) shows the treatments for 

bedwetting (if any) undertaken by patients during the 6-month post-treatment period 

together with their baseline and long-term (i.e., 6-month post-treatment) wetting 

frequency. Of the patients' parents that were contactable at 6-month follow-up, 4 

children in the videoconsultation group presented a lower long-term wetting 

frequency than their baseline, and 3 presented a long-term wetting frequency that 

was identical to their baseline. None of these 7 children had undertaken any 

treatment for bedwetting during the 6-month post-treatment period. In the face-to-

face consultation group, 8 children presented a lower long-term wetting frequency 

than their baseline, irrespective of whether or not they had undertaken further 

treatment for bedwetting during the 6-month post-treatment period. One child in the 



face-to-face consultation group presented a long-term wetting frequency of 7 nights 

per week which was identical to her baseline, and 1 other had a long-term wetting 

frequency of 7 nights per week which was 3 above her baseline. Neither of these 2 

children had undertaken any treatment for bedwetting during the 6-month post-

treatment period. 

Videoconsultation Male None 7 7 

Videoconsultation Male None 4 3 

Videoconsultation Male None 7 5 

Videoconsultation Male None 6 6 

Videoconsultation Male None 7 7 

Videoconsultation Female None 6 2 

Videoconsultation Female None 5 2 

Videoconsultation Female Not known 6 Not known· 

Face-to-face consultation Male Body-worn alarm 7 

Face-to-face consultation Male None 5 2 

Face-to-face consultation Male None 5 3 

Face-to-face consultation Male Medication (Desmotabs) 5 0 

Face-to-face consultation Male Medication (Desmotabs) 5 

Face-to-face consultation Male Medication (Desmotabs) 6 2 

Face-to-face consultation Male Medication (Desmotabs) 5 

Face-to-face consultation Male Homeopathic treatment 5 3 

Face-to-face consultation Female None 7 7 

Face-to-face consultation Female None 4 7 

*Not contactable (i.e., 105110 foUow-up) 

Table 8.4. Consultation method, sex, treatment undertaken for bedwetting during 6-month post-
treatment period, baseline wetting frequency (wet nights during last week of 4-week pre-treatment 
period), and long-term wetting frequency (wet nights during week immediately after 6-month post-
treatment period) of patients who failed to attain initial success criterion in experimental groups (N = 

18). 



8.8.13 Additional Parent-Therapist Telephone Contact 

None of the parents in either experimental group telephoned the therapist to ask that 

treatment procedure be clarified. However, 5 parents in the videoconsultation group 

and 3 in the face-to-face consultation group called requesting a replacement bed mat. 

(The therapist immediately posted the apparatus to the patient's home to minimise 

potential loss of motivation and persistence with the treatment programme.) Three 

parents in the videoconsultation group and 4 in the face-to-face consultation group 

contacted the therapist for advice on preventing false alarms. (The children were 

susceptible to perspiring in bed, and false alarms were eradicated by adding an extra 

bed sheet over the detector mat.) 

8.8.14 Responses to Post-Treatment Patient and Parent Satisfaction Scale 

Of those families who did not drop out of the study, 1 patient and his mother from 

the video consultation group were not contactable during the week immediately after 

completing treatment because their telephone number had become temporarily 

unavailable and 1 patient from the same group refused to respond to the satisfaction 

scale as she felt "too shy" to speak with the researcher. These were excluded from 

the analyses below. Response categories were strongly agree, 1; agree, 2; disagree, 

3; and strongly disagree, 4. However, a few patients in the experimental groups 

responded with "don' t know" to some items in the satisfaction scale. These 

responses (i.e., "don't know") were excluded from the analyses below. 

Table 8.5 (below) illustrates that independent-sample t-tests (two-tailed) showed no 

significant differences between the mean response rating of items 1, 2, 3, 5, 6, 7, 8, 9, 

10, 11, 12, and 13 by patients in the videoconsultation group and face-to-face 



consultation group, but revealed a significant difference between the mean response 

rating of item 4 by patients in the videoconsultation group and face-to-face 

consultation group (patients in the videoconsultation group agreed more strongly 

than those in the face-to-face consultation group that they could see the therapist 

clearly). 
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I. I felt comfortable talking 1.74 (0.45) (n = 23) 1.90 (0.54) (n = 21) LlO 39 N.S. 
with the Psychologist. 

2. The Psychologist seemed 1.87 (0.34) (n= 23) 1.81 (0.40) (n = 21) 0.53 39 N.S. 
interested in helping me. 

3. I would recommend the 2.23 (0.61) (n = 22) 1.94 (0.44) (n = 16) 1.69 36 N.S. 
Psychologist to friends and 
relatives. 

4. I could see the Psychologist 1.61 (0.58) (n = 23) 1.95 (0.22) (n = 20) 2.60 29 < 0.05 
clearly. 

5. I could hear the 1.83 (0.49)(n = 23) 1.90 (0.30) (n = 21) 0.65 36 N.S. 
Psychologist clearly. 

6. The Psychologist was 2.14 (0.48) (n = 21) 2.00 (0.35) (n = 17) 1.06 35 N.S. 
looking me in the eye. 

7. It was easy to relate to the 1.91 (0.43) (n = 22) 1.90 (0.44) (n = 21) 0.03 40 N.S. 
Psychologist. 

8. The Psychologist related 1.91 (0.29)(n = 22) 1.95 (0.51) (n = 20) 0.31 29 N.S. 
well to me. 

9. I felt comfortable revealing 2.17 (0.49) (n = 23) 2.45 (0.76) (n = 20) 1.39 31 N.S. 
unpleasant or embarrassing 
information. 

10. The Psychologist seemed 1.91 (0.42)(n = 23) 1.85 (0.49) (n = 20) 0.45 37 N.S. 
to understand my problems. 

11. The interview felt 2.04 (0.56) (n = 23) 2.05 (0.62) (n = 19) 0.05 36 N.S.· 
awkward and it was hard to 
take turns speaking. 

12. The Psychologist seemed 2.00 (0.46) (n = 20) 1.86 (0.36) (n = 21) 1.11 35 N.S. 
to take a personal interest in 
my problems. 

13. I had a difficult time 1. 78 (0.52) (n = 23) 1.86 (0.57) (n = 21) 0.45 40 N.S.· 
understanding what the 
Psychologist was asking. 

*Scoring is reversed 

Table 8.5. Items pertaining to pati ent' s physical and psychological comfort, and satisfaction with the 
quality of patient-therapist communication during clinic consultations; mean (and S.D.) response 
ratings of patients in the 2 consultation groups, (number of patients responding to items in each 
consultation group); and 1 value, degrees of freedom, and p value when using independent-sample t-
tests (two-tailed) . 

Table 8.6 (below) illustrates that independent-sample t-tests (two-tailed) showed no 

significant differences between the mean response rating of items 2, 3, 4, 5, 6, 9, 11 , 



12, and 13 by parents in the videoconsultation group and face-to-face consultation 

group, but revealed significant differences between the mean response rating of item 

1 by parents in the videoconsuItation group and face-to-face consultation group 

(parents in the face-to-face consultation group agreed more strongly than those in the 

videoconsultation group that they felt comfortable talking with the therapist), item 7 

by parents in the videoconsultation group and face-to-face consultation group 

(parents in the face-to-face consultation group agreed more strongly than those in the 

videoconsultation group that it was easy to relate to the therapist), item 8 by parents 

in the videoconsultation group and face-to-face consultation group (parents in the 

face-to-face consultation group agreed more strongly than those in the 

videoconsultation group that the therapist related well to them), and item 10 by 

parents in the videoconsultation group and face-to-face consultation group (parents 

in the video consultation group agreed more strongly than those in the face-to-face 

consultation group that the therapist seemed to understand their problems). 
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1. I felt comfortable talking 1.52 (0.67) (0 = 23) 1.18 (0.40) (n = 22) 2.10 36 < 0.05 
with the Psychologist. 

2. The Psychologist seemed 1.35 (0.49) (n= 23) 1.23 (0.43) (n = 22) 0.88 42 N.S. 
interested in helping me. 

3. I would recommend the 1.43 (0.51) (n = 23) 1.41 (0.50) (n = 22) 0.l7 42 N.S. 
Psychologist to friends and 
relatives. 

4. I could see the Psychologist 1.65 (0.65) (n = 23) 1.50 (0.51) (n = 22) 0.88 41 N.S. 
clearly. 

5. I could hear the 1.74 (0.54) (n = 23) 1.45 (0.51) (n = 22) 1.82 42 N.S. 
Psychologist clearly. 

6. The Psychologist was 1.78 (0.42) (n = 23) 1.64 (0.49) (n = 22) 1.07 41 N.S. 
looking me in the eye. 

7. It was easy to relate to the 1.65 (0.57) (n = 23) 1.32 (0.48) (n = 22) 2.l3 42 < 0.05 
Psychologist. 

8. The Psychologist related 1.74 (0.54) (n = 23) 1.32 (0.48) (n = 22) 2.77 42 < 0.0 1 
well to me. 

9. I felt comfortable revealing 1.70 (0.64)(n = 23) 1.91 (0.61)(n = 22) 1.15 42 N.S. 
unpleasant or embarrassing 
information. 

10. The Psychologist seemed 1.43 (0.51)(n = 23) 1.73 (0.46) (n = 22) 2.04 42 < 0.05 
to understand my problems. 

11. The interview felt 1.83 (0.78) (n = 23) 1.64 (0.73) (n = 22) 0.85 42 N.S.· 
awkward and it was hard to 
take turns speaking. 

12. The Psychologist seemed 1.74 (0.54) (n = 23) 1.77 (0.43) (n = 22) 0.23 41 N.S. 
to take a personal interest in 
my problems. 

13. I had a difficult time 1.52 (0.51)(n = 23) 1.32 (0.48) (n = 22) 1.38 42 N.S.· 
understanding what the 
Psychologist was asking . 

• Scoring is reversed 

Table 8.6. Items pertaining to parent ' s physical and psychological comfort, and satisfaction with the 
quality of parent-therapist communication during clinic consultations; mean (and S.D.) response 
ratings of parents in the 2 consultation groups, (number of parents responding to items in each 
consultation group); and I value, degrees of freedom, and p value when using independent-sample t-

tests (two-tailed). 

Table 8.7 (below) illustrates that independent-sample t-tests (two-tailed) showed no 

significant differences between the mean response rating of items 1,4,5,7,8,11,12, 



and 13 by patients and parents in the videoconsultation group, but revealed 

significant differences between the mean response rating of item 2 by patients and 

parents in the videoconsultation group (parents agreed more strongly than patients 

that the therapist seemed interesting in helping them), item 3 by patients and parents 

in the video consultation group (parents agreed more strongly than patients that they 

would recommend the therapist to friends and relatives), item 6 by patients and 

parents in the videoconsultation group (parents agreed more strongly than patients 

that the therapist was looking them in the eye), item 9 by patients and parents in the 

videoconsultation group (parents agreed more strongly than patients that they felt 

comfortable revealing unpleasant or embarrassing information), and item 10 by 

patients and parents in the videoconsultation group (parents agreed more strongly 

than patients that the therapist seemed to understand their problems). 
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1. I felt comfortable talking 1.74 (0.45) (n = 23) 1.52 (0.67) (n = 23) 1.30 38 N.S. 
with the Psychologist. 

2. The Psychologist seemed 1.87 (0.34) (n= 23) 1.35 (0.49) (n = 23) 4.20 39 < 0.001 
interested in helping me. 

3. I would recommend the 2.23 (0.61 ) (n = 22) 1.43 (0.51) (n = 23) 4.72 40 < 0.001 
Psychologist to friends and 
relatives. 

4. I could see the Psychologist 1.61 (0.5 8) (n = 23) 1.65 (0.65) (n = 23) 0.24 43 N.S. 
clearly. 

5. I could hear the 1.83 (0.49) (n = 23) 1. 74 (0.54) (n = 23) 0.57 43 N.S. 
Psychologist clearly. 

6. The Psychologist was 2.14 (0.48) (n = 21) 1. 78 (0.42) (n = 23) 2.64 40 < 0.05 
looking me in the eye. 

7. It was easy to relate to the 1.91 (0.43) (n = 22) 1.65 (0.57) (n = 23) 1.71 40 N.S. 
Psychologist. 

8. The Psychologist related 1.91 (0.29) (n = 22) 1.74 (0.54) (n = 23) 1.32 34 N.S. 
wen to me. 

9. I felt comfortable revealing 2.17 (0.49) (n = 23) 1.70 (0.64) (n = 23) 2.86 41 < 0.01 
unpleasant or embarrassing 
information. 

10. The Psychologist seemed 1.91 (0.42) (n = 23) 1.43 (0.51) (n = 23) 3.49 42 < 0.001 
to understand my problems. 

11. The interview felt 2.04 (0.56) (n = 23) 1.83 (0.78) (n = 23) 1.09 40 N.S.· 
awkward and it was hard to 
take turns speaking. 

12. The Psychologist seemed 2.00 (0.46) (n = 20) 1. 74 (0.54) (n = 23) 1.71 40 N.S. 
to take a personal interest in 
my problems. 

13. I had a difficult time 1.78 (0.52) (n = 23) 1.52 (0.51) (n = 23) 1.72 43 N.S.· 
understanding what the 
Psychologist was asking . 

• Scoring is reversed 

Table 8.7. Items pertaining to patient 's/parent's physical and psychological comfort, and satisfaction 
with the quality ofpatient-therapistlparent-therapist communication during clinic consultations; mean 
(and S.D.) response ratings of patient si parents in the videoconsultation group, (number of 
patients/parents responding to items); and t value, degrees of freedom, and p value when using 
independent-sample t-tests (two-tailed). 

Table 8.8 (below) illustrates that independent-sample t-tests (two-tailed) showed no 

significant differences between the mean response rating of items 10, 11 , and 12 by 



patients and parents in the face-to-face consultation group, but revealed significant 

differences between the mean response rating of item 1 by patients and parents in the 

face-to-face consultation group (parents agreed more strongly than patients that they 

felt comfortable talking with the therapist), item 2 by patients and parents in the face

to-face consultation group (parents agreed more strongly than patients that the 

therapist seemed interesting in helping them), item 3 by patients and parents in the 

face-to-face consultation group (parents agreed more strongly than patients that they 

would recommend the therapist to friends and relatives), item 4 by patients and 

parents in the face-to-face consultation group (parents agreed more strongly than 

patients that they could see the therapist clearly), item 5 by patients and parents in 

the face-to-face consultation group (parents agreed more strongly than patients that 

they could hear the therapist clearly), item 6 by patients and parents in the face-to

face consultation group (parents agreed more strongly than patients that the therapist 

was looking them in the eye), item 7 by patients and parents in the face-to-face 

consultation group (parents agreed more strongly than patients that it was easy to 

relate to the therapist), item 8 by patients and parents in the face-to-face consultation 

group (parents agreed more strongly than patients that the therapist related well to 

them), item 9 by patients and parents in the face-to-face consultation group (parents 

agreed more strongly than patients that they felt comfortable revealing unpleasant or 

embarrassing information), and item 13 by patients and parents in the face-to-face 

consultation group (parents agreed more strongly than patients that they did not have 

a difficult time understanding what the therapist was asking)19. 

19 Scoring was reversed for item 13; therefore, it is re-worded to accommodate for this. 
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I. I felt comfortable talking 1.90 (0.54) (n = 21) 1.18 (0.40) (n = 22) 5.00 36 < 0.001 
with the Psychologist. 

2. The Psychologist seemed 1.81 (0.40) (n= 21) 1.23 (0.43) (n = 22) 4.59 40 < 0.001 
interested in helping me. 

3. I would recommend the 1.94 (0.44) (n = 16) 1.41 (0.50) (n = 22) 3.43 34 < 0.01 
Psychologist to friends and 
relatives. 

4. I could see the Psychologist 1.95 (0.22) (n = 20) 1.50 (0.51) (n = 22) 3.75 29 < 0.001 
clearly. 

5. I could hear the 1.90 (0.30) (n = 21) 1.45 (0.51) (n = 22) 3.55 34 < 0.001 
Psychologist clearly. 

6. The Psychologist was 2.00 (0.35) (n = 17) 1.64 (0.49) (n = 22) 2.68 36 < 0.05 
looking me in the eye. 

7. It was easy to relate to the 1.90 (0.44) (n = 21) 1.32 (0.48) (n = 22) 4.21 40 < 0.001 
Psychologist. 

8. The Psychologist related 1.95 (0.51) (n = 20) 1.32 (0.48) (n = 22) 4.13 38 < 0.001 
well to me. 

9. I felt comfortable revealing 2.45 (0.76) (n = 20) 1.91 (0.61)(n = 22) 2.53 36 < 0.05 
unpleasant or embarrassing 
information. 

10. The Psychologist seemed 1.85 (0.49) (n = 20) 1.73 (0.46) (n = 22) 0.84 38 N.S. 
to understand my problems. 

11. The interview felt 2.05 (0.62) (n = 19) 1.64 (0.73) (n = 22) 1.98 38 N.S.· 
awkward and it was hard to 
take turns speaking. 

12. The Psychologist seemed 1.86 (0.36) (n = 21) 1. 77 (0.43) (n = 22) 0.70 40 N.S. 
to take a personal interest in 
my problems. 

13. I had a difficult time 1.86 (0.57) (n = 21) 1.32 (0.48) (n = 22) 3.34 38 < 0.01· 
understanding what the 
Psychologist was asking . 

• Scoring is reversed 

Table 8.8. Items pertaining to patient' s/parent's physical and psychological comfort, and satisfaction 
with the quality ofpatient-therapistlparent-therapist communication during clinic consultations; mean 
(and S.D.) response ratings of patients/parents in the face-to-face consultation group, (number of 
patients/parents responding to items); and I value, degrees of freedom, and p value when using 
independent-sample t-tests (two-tailed). 

Table 8.9 (below) illustrates that independent-sample t-tests (two-tailed) showed no 

significant differences between the mean response rating of items 14, 15, 16, 17, 18, 
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19, and 20 by parents in the videoconsultation group and face-to-face consultation 

group. 
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14. The Psychologist clearly 1.65 (0.65) (n = 23) 1.55 (0.60) (n = 22) 0.58 42 N.S. 
described possible inconveniences 
of the Dry-Bed Training 
programme before she offered it 
tome. 

15. The Psychologist clearly 1.83 (0.58) (n= 23) 1.77 (0.43) (n = 22) 0.35 40 N.S. 
described possible benefits of the 
Dry-Bed Training programme 
before she offered it to me. 

16. The Psychologist clearly 1.35 (0.49) (n = 23) 1.50 (0.51) (n = 22) 1.02 42 N.S. 
described how the Dry-Bed 
Training programme should be 
administered. 

17. During the course of 1.74 (0.54) (n = 23) 1.82 (0.40) (n = 22) 0.56 40 N.S. 
treatment, I was able to clearly 
describe to the Psychologist any 
problems that I was experiencing. 

18. During the course of 1.83 (0.58) (n = 23) 1.77 (0.43) (n = 22) 0.35 40 N.S. 
treatment, I was able to clearly 
describe to the Psychologist any 
benefits I seemed to be getting 
from the Dry-Bed Training 
programme. 

19. During the course of 1.35 (0.49) (n = 23) 1.32 (0.48) (n = 22) 0.21 42 N.S. 
treatment, I felt confident that I 
would be able to reach the 
Psychologist in case of 
emergency. 

20. Overall , I found the treatment 1.52 (0.59) (n = 23) 1.59 (0.59) (n = 22) 0.39 42 N.S. 
helpful. 

Table 8.9. Items pertaining to parent's sati sfaction with information provided about dry-bed training 
by the therapist during the initial clin ic consultation, quality of parent-therapist communication with 
regard to dry-bed training during the l6-week treatment period, accessibility of therapist between 
clinic consultations, and overall effectiveness of dry-bed training; mean (and S. D.) response ratings of 
parents in th e 2 consultation groups, (number of parents responding to items in each consultation 
group); and t value, degrees of freedom, and p value when using independent-sample t-tests (two
tailed). 



In addition to the satisfaction scale, parents in the videoconsultation group and face

to-face consultation group were asked to respond to the following questions: 

1. Would you rather have: 

A. a video link treatment with a psychologist who has specialist knowledge in 

the area of bed wetting OR 

B. an in-person treatment by a general practitioner who might know less 

about bedwetting? 

2. If you lived 2 hours away from the enuresis clinic, would you rather: 

A. travel to the hospital to see the psychologist in person OR 

B. go to a place closer to your home and see the psychologist' by video link? 

3. How many miles away from this clinic do you live? 

Three parents in the experimental groups responded with "don't know" to Question 

1, and these were excluded from the analysis below. Chi-squared tests revealed that 

parents in the experimental groups were differentiated by their response to Question 

1 (X2 = 5.68, df 1, p < 0.05) (all 21 parents in the videoconsultation group preferred 

option A; 16 parents in the face-to-face consultation group preferred option A 

compared with only 5 who preferred option B) and Question 2 (X 2 
= 7.17, df 1, p < 

0.01) (only 3 parents in the video consultation group preferred option A compared 

with 20 who preferred option B; 11 parents in the face-to-face consultation group 



preferred option A compared with 11 who preferred option B). With regard to 

Question 3, an independent-sample t-test (two-tailed) showed no significant 

difference between the mean distance of the consultation site from the home of 

patients and their parents in the videoconsultation group (average of 6.63 miles) and 

face-to-face consultation group (average of 5.33 miles) (t = 0.68, df 40, p = N.S.). 

8.8.15 Responses to Therapist Satisfaction Questionnaire 

The therapist responded to the following questions: 

1. Have you any previous experience of working with a telelink like this? 

"No." 

2. Prior to using the telelink, had you any concerns about problems which might 

occur? 

"Yes. The equipment being faulty, the lines not working or the patients 

not understanding what I'm saying, and the possibility of a lack of 

rapport between me and the patients." 

3. Had you any difficulty with setting up the equipment at the beginning of the 

consultation - i.e., were there any technical difficulties in establishing the 

link? 

"I didn't have any difficulty in setting up the equipment. I had problems 

with the ISDN lines. On at least two occasions, I had to send patients 

away because the link wasn't working at one end. It's very 



unprofessional to have to turn patients away but at the same time we 

didn't tell them that the link wasn't working because we thought that 

might bias their opinion of the technology, so we just had to tell them that 

the session had been cancelled." 

4. Did the patient appear to have any technical difficulties at the beginning ofthe 

consultation? 

"In a few of the consultations, at the very beginning. I recall one of the 

parents saying that I was breaking up (i.e., the image on the television 

monitor) and that she couldn't hear what I was saying and that it was not 

smooth at all. I'm actually surprised that she continued with the study 

because it happened the second time as well but her son actualJy dried 

up." 

5. Did you have any problems establishing rapport with the patient at the 

beginning of the consultation, compared to the face-to-face consultations? 

"In a face-to-face consultation it's much easier to make a child feel more 

comfortable and to get them to trust you as you explain about 

bedwetting. I would say that, over the videolink, I did have trouble 

building a rapport, especially at the first consultation. But most of the 

kids, once they got used to it, seemed to enjoy it more and were a bit 

more enthusiastic. In fact in the second and third consultations I found 

that the children over the videolink were actually much more 

comfortable than those face-to-face, I think possibly because of a lack of 



presence because it is an embarrassing problem and if you aren't making 

much progress with the training programme then it's possibly easier to 

account to a stranger over a videolink than face-to-face." 

6. Did you have any problems establishing rapport with the parents at the 

beginning of the consultation, compared to the face-to-face consultations? 

"Parents had a surprise at seeing me over a TV screen but once we got 

talking about the bedwetting problem I think they just kind of got over 

the TV." 

7. During the consultation, you took a history from the patient and parents: did 

you have any difficulty making your questions understood, or m 

understanding the answers, compared to the face-to-face consultations? 

"No." 

8. You could see, as well as hear, the patient and parents: were you able to pick 

up non-verbal cues from the patients/parents, as well as when you were doing 

face-to-face consultations? 

"No. I don't feel there was any real eye contact. There must have been 

non-verbal cues but I didn't pick them up particularly." 

9. Were the patients/parents able to pick up your own non-verbal cues, as well as 

they would have in a face-to face consultation? 

"No, probably not. I found that it was literally an exchange of 



information. " 

10. You had to demonstrate the use of equipment such as the pad & buzzer: were 

there any problems with this, compared to the face-to-face consultations? 

"In the face-to-face consultation I would have the equipment there and I 

would show it to them but in the videoconsultation the same equipment 

was at their end and at my end, so it involved asking them to pick up the 

alarm and look at it whilst I described it. But if I'd had the equipment at 

my end and not at their end, I think they would have found it a little bit 

more difficult to understand how the equipment works." 

11. Did you feel that the telelink allowed you to transmit warmth and empathy, 

compared to the face-to-face consultations? 

"Yes, but I had to compensate by being more friendly." 

12. Did you feel that the telelink allowed the patients/parents to openly discuss 

sensitive issues, compared to the face-to-face consultations? 

"I did find that at the first consultation, although the mothers were very 

forthcoming with the information, the children were embarrassed and 

awkward and they didn't really want to talk about it at all. It took a lot 

of prompting to get stuff out of them compared to the children I saw face

to-face. But for the second and third consultations I noticed over the 

videolink, they were possibly more relaxed than they were face-to-face, 

not that they were uncomfortable face-to-face but I just noticed that the 



kids were much more relaxed over the videolink at the second and third 

consu ltations." 

13. Did you feel that you were able to establish a therapeutic relationship with the 

patient/parents, compared to the face-to-face consultations? 

"Yes, eventually - (by) the second and third consultations." 

14. Did you feel that there was any evidence of reduced spontaneity during the 

consultation, compared to the face-to-face consultations? 

"Completely! It was very much stop-start, especially at the first 

consultations. (The) second and third didn't run 100% smoothly like they 

did face-to-face but the first one was very much stop and start, you know 

you apologise for interrupting, or they apologise for interrupting." 

15. Did you at any time feel that there were confidentiality problems using the 

telelink, compared to face-to-face consultations? 

"No." 

16. Did you feel that there was a lack of "sense of presence" in the telelink, which 

reduced the effectiveness of the consultation, compared to face-to-face 

consultations? 

"Definitely. " 

17. Did you feel overall that the patients/parents were satisfied at the end of the 



video consultation, compared to face-to-face consultations? 

"Yes. I did feel that everybody knew what they were doing and they 

were quite satisfied with the (treatment) plan. If they had a question 

(about the treatment programme) they were happy to ask but they 

seemed to understand it all and they seemed as happy as they would have 

face-to-face to go and try it out. " 

18. Did you feel overall that you were satisfied with the videoconsultations, 

compared to face-to-face consultations? 

"It achieved its purpose in the sense that I conveyed the information to 

them (i.e., patients and their parents) and they went away to try the 

treatment plan but, no, I don't feel that it was as satisfying as face-to-

face." 

19. Have you any other comments to make on the use of videoconsultations for 

the treatment of childhood enuresis? 

"It does work which is excellent, however, you do need a lot of support. 

There has to be a technician on-site at all times to ensure that the ISDN 

lines are working. If I had a choice between seeing a patient face-to-face 

or over the videolink, I would see them face-to-face but telemedicine is 

clinically effective given that more patients treated via the videolink 

became continent in this study compared to those seen face-to-face. Also, 

it's promising that information relating to a complex treatment 

programme such as dry-bed training can be conveyed successfully to 



patients and their parents via videolink." 

[See Appendix 16 for full transcript of therapist satisfaction interview] 

8.9 Discussion 

To date, no studies have evaluated telemedicine as a method of service delivery in 

the treatment of childhood nocturnal enuresis. In the present study, the relative 

efficacy of video-mediated consultation and face-to-face consultation was compared 

in the delivery of a behavioural treatment for childhood functional nocturnal 

enuresis, namely modified dry-bed training, via the minimal intervention methods of 

biblio-cum-videotherapy combined with telephone and intermittent clinic 

supervis io n. In addition, patient, parent, and therapist satisfaction with 

videoconsultation as compared to face-to-face consultation was evaluated. When 

sample characteristics (i.e., age, sex, baseline wetting frequency, and social class) 

and treatment method were controlled, there was no significant difference between 

dry-bed training delivered via videoconsultation and face-to-face consultation in the 

treatment of childhood functional nocturnal enuresis. Effect size analyses revealed 

no difference between the treatment outcome wetting frequencies of the 

videoconsultation group and face-to-face consultation group. Uncontrolled factors 

such as duration of initial clinic appointment, appointment default rate, and dropout 

were not confounded with consultation method, thus strengthening the case for dry

bed training delivered via videoconsultation producing a long-term remission rate 

comparable to that of dry-bed training delivered via face-to-face consultation. 

Although the consultation groups were distinguished by previous treatment with a 



urine alann, this variable proved insignificant as a predictor of appointment default, 

attainment of initial success criterion, and relapse. 

Six per cent of families failed to return the completed Revised Rutter Parent Scale 

for School-Age Children (Rutter, 1993). Upon questioning these families soon after 

their recruitment for the present study, they claimed that they had completed the 

scale but subsequently misplaced it. Of those families who returned the completed 

scale, the total difficulties scores and sub-scale scores of the patients were within the 

normal population range. It is possible that parents were influenced in their 

observations by their reaction to their child's bedwetting or wished to present their 

child in a favourable light and scores must be considered in this light. Irrespective of 

whether parents returned the completed scale, all patients' case notes were examined 

for psychiatric disorder prior to recruitment. 

One patient from each experimental group dropped out of the study during the 

treatment phase. One boy in the video consultation group (who defaulted) 

experienced no reduction in wetting frequency between baseline and the point of 

dropping out. Feedback from this child's parent-trainer revealed that lack of 

progress with the dry-bed training programme was largely attributable to the child 

not following the treatment procedure properly by either refusing to get out of bed 

upon being woken, or refusing to perform the positive practice trials once out of bed . 

In the case of the boy in the face-to-face consultation group (who withdrew from 

treatment), the parent-trainer expressed that both she and her son deemed the 

reduction in bedwetting frequency from 6 nights per week at baseline to 1 at the 

point of withdrawal to be satisfactory, particularly as there had been no further 



reduction in bedwetting frequency for several weeks prior to withdrawing from 

treatment. 

In the experimental groups, agc and social class (deprivation category) were found to 

be predictors of appointment default. Older patients (average of 10.48 years) were 

more likely to default than younger patients (average of 8.84 years). There is no 

obvious explanation for this difference found between older children and their 

younger peers given that non-attendance at clinic appointments was in the control of 

parents rather than their children. Patients from a higher deprivation category 

(average of 4.50) were more likely to default than those from a lower deprivation 

category (average of 3.11). This fmding suggests that parents from lower social 

classes either may have been unable to take time off work or were unwilling to do so 

for monetary reasons. No association was found between appointment default and 

sex, type of nocturnal enuresis, baseline wetting frequency, consultation method, or 

previous alarm treatment. 

Initial success criterion - defmed as 14 consecutive dry nights within a 16-week 

treatment period - was attained by 65% of children who completed treatment in the 

videoconsultation group, compared to 57% who completed treatment in the face-to

face consultation group. The time taken to achieve initial success criterion by 

patients in the videoconsultation group and face-to-face consultation group was not 

significantly different. The total duration of clinic appointments of patients who 

attained initial success criterion in the videoconsultation group and face-to-face 

consultation group was not significantly different. At a 6-month follow-up of those 

children who attained initial success criterion, 80% in the videoconsultation group 



remained continent, compared to 62% in the face-to-face consultation group. These 

findings demonstrate that there is no significant difference between dry-bed training 

delivered via videoconsultation and face-to-face consultation in terms of the 

proportion of successfully treated children, speed of acquisition of initial success 

criterion, amount of clinical time expended (by patients who attained initial success 

criterion), or relapse rate. 

Similarly to the findings of the present study, Zaylor (1999) observed no significant 

difference between videoconsultation and face-to-face consultation in terms of the 

short-term health outcome 0 f psychiatric patients treated for either major depression 

or schizoaffective disorder. Likewise, Nelson et al. (2003) found that cognitive

behavioural treatment for childhood depression was equally effective across both 

consultation modes. However, in contrast to the findings of the present study, 

Nelson et al. reported that children in the videoconsultation group showed a 

significantly faster decline in depressive symptoms over the 8-week treatment period 

than those in the face-to-face consultation group. In another study, Ermer (1999) 

observed that telepsychiatry consultations used to treat severely disturbed children 

were shorter in duration than face-to-face consultations, though they were just as 

effective in terms of health outcome. Contrarily, the present fmdings revealed no 

significant difference between the mean duration of the initial clinic appointment of 

patients in the video consultation group and face-to-face consultation group. 

In the experimental groups, baseline wetting frequency and appointment default 

pattern were found to be predictors of acquisition of initial success criterion. Patients 

with a lower baseline wetting frequency (average of 4.93 wet nights per week) were 



more likely to attain initial success criterion than those with a higher baseline wetting 

frequency (average of 5.67 wet nights per week). It is likely that the former patients 

had a better response to treatment due to their initial lower severity of bedwetting. 

Twenty-six children who did not default attained initial success criterion, compared 

to only 2 who did default. This fmding suggests that families who made the effort to 

attend clinic appointments were highly motivated, and consequently patients from 

these families were more likely to attain initial success criterion. No association was 

found between acquisition of initial success criterion and age, sex, type of nocturnal 

enuresis, consultation method, previous alarm treatment, or social class (deprivation 

category). Furthermore, in the experimental groups, no association was found 

between relapse and age, sex, type of nocturnal enuresis, baseline wetting frequency, 

consultation method, previous alarm treatment, social class (deprivation category), or 

time to initial success criterion. 

To date, there appear to be no studies in the literature comparing long-term health 

outcomes of patients treated via interactive video and in person. In the present study, 

the long-term remission rate of 52% for dry-bed training delivered via 

videoconsultation was not significantly different to that of 35% for dry-bed training 

delivered via face-to-face consultation. These figures are somewhat lower than that 

of 62% reported by Hirasing et al. (1996) and average of 56% found by Houts et al. 

(1994) in a meta-analysis of 14 studies that contained elements of dry-bed training. 

Notwithstanding, the present fmdings demonstrate that dry-bed training produces a 

comparable long-term cure rate across both consultation modes. 



At a 6-month follow-up of children who failed to attain initial success criterion 

during the 16-week treatment period, 1 (6%) was lost to follow-up. The author was 

unable to speak to the parents of this child because their telephone contact details had 

become obsolete. Of those who were contactable, only 35% had undertaken 

treatment for bedwetting during the preceding 6-month period. This fmding suggests 

that the necessary motivation in searching for a potential cure for bedwetting was 

lacking in a large proportion of families. It is reasonable to infer that these families 

may have been disheartened by the lack of success with treatment in the present 

study, and thus opted to refrain from seeking further treatment immediately 

afterwards. Of the families that sought treatment for bedwetting during the 6-month 

post-treatment period, 17% opted for a behavioural intervention, 17% for 

homeopathic treatment, and 66% chose medication. It is likely that the latter were 

seeking an immediate positive outcome to the bedwetting problem, which is not 

ordinarily obtained with behavioural or homeopathic treatment. 

In the present study, all parents in the experimental groups expressed that they 

valued the fortnightly telephone conversations with the therapist. It is likely that 

such attention was an important factor in maintaining their motivation to persist with 

the treatment programme. The patients' families were supportive of the treatment 

method being carried out at home, and the parent-trainers ' efforts were supported by 

their partners. Feedback from parents in the experimental groups indicated that they 

all found the dry-bed training manual informative and self-explanatory. Almost all 

parents in the experimental groups reported that both they and their bedwetting child 

found the video component useful, as it was easier to understand the treatment 

programme by watching the mother and child demonstrate the dry-bed procedure. 



This fmding is in accord with numerous studies that demonstrate that guided 

modelling is superior to written instruction in teaching new behaviour (see Bandura, 

1977). None of thc families in either experimental group expressed difficulty in 

understanding the dry-bed procedure. However, 2 parent-trainers in each 

consultation group found the hourly awakening on the first night of training 

somewhat demanding. Interestingly, only 1 child in each consultation group found 

the positive practice trials difficult to carry out. This finding is in contrast to Hunt 

and Adams' s (1989) study in which most parents reported that the positive practice 

procedure was "extremely difficult", despite the fact that the authors had reduced the 

number of positive practice trials from 20 in the original (i.e., Azrin et al., 1974) dry

bed training programme to 10. It is likely that the reduction of positive practice trials 

to only 3 and the count in each trial from 50 to 20, as in the present study, may make 

the dry-bed procedure more endurable - as evidenced by the 4% dropout rate in the 

sample - without greatly compromising its efficacy. Moreover, the low dropout rate 

in the present ample suggests that a minimal intervention, self-help biblio-cum

videotherapy package for dry-bed training is acceptable to families with a bedwetting 

child irrespective of the mode of consultation. 

Patients in the experimental groups were generally satisfied with both modes of 

consultation as shown by their mean response rating of items 1-13 in the post

treatment patient and parent satisfaction scale (see Table 8.5). There was a 

significant difference between the mean response rating of item 4 (i.e., "I could see 

the psychologist clearly") by patients in the videoconsultation group and face-to-face 

consultation group, with patients in the former group agreeing more strongly with 

this item than those in the latter group. This finding is interesting given that patients 



in the face-to-face consultation group were better able to see the therapist sitting in 

front of them than those in the videoconsultation group who saw the therapist on a 

television monitor. However, it is likely that children in the videoconsultation group 

agreed more strongly with this item as it was more pertinent to the remote condition, 

whereas it was obvious to patients in the face-to-face condition that they could see 

the therapist clearly. There were no significant differences between the mean 

response rating of items 1, 2, 3, 5, 6, 7, 8, 9, 10, 11, 12, and 13 by patients in the 

video consultation group and face-to-face consultation group. These fmdings are 

echoed by Williams et al. (2001) in a review which found that the few studies that 

compare telemedicine with traditional face-to-face consultation report minimal or no 

difference in patient satisfaction ratings between the 2 modes of consultation. That 

there was no significant difference between the mean response rating of item 6 (i.e., 

"The psychologist was looking me in the eye") by patients in the videoconsultation 

group and face-to-face consultation group signifies that eye contact with the therapist 

was not obscured or missed by patients treated via interactive video, as is sometimes 

found with this technology. Previous research suggests that some adult patients 

receiving telepsychiatry fmd it less threatening than a traditional in-person 

psychiatric consultation due to the distancing effect ofthe technology, which enables 

them to feel more comfortable disclosing sensitive information (e.g., Dranov, 1981; 

Dwyer, 1973; Kavanagh & Yellowlees, 1995; McLaren et al., 1995; Yellowlees & 

McCoy, 1993). This suggests that less direct human contact may actually be of 

benefit in a few cases. Given that bedwetting tends to be considered a taboo subject, 

it is reasonable to infer that children in the videoconsultation group might have felt 

more comfortable discussing the topic with the therapist than those in the face-to-



face consultation group. However, patients in both groups felt equally at ease 

discussing the subject as shown by their mean response rating of item 9 (i.e., "I felt 

comfortable revealing unpleasant or embarrass ing information"). 

Parents in the experimental groups were generally satisfied with both modes of 

consultation as shown by their mean response rating of items 1-13 in the post

treatment patient and parent satisfaction scale (see Table 8.6). There were significant 

differences between the mean response rating of items 1 (i.e. , "I felt comfortable 

talking with the psychologist"), 7 (i.e., "It was easy to relate to the psychologist"), 8 

(i.e., "The psychologist related well to me"), and 10 (i.e. , "The psychologist seemed 

to understand my problems") by parents in the videoconsultation group and face-to

face consultation group. Parents in the latter group agreed more strongly with items 

1, 7, and 8 than those in the former group. These fmdings indicate that parents in the 

face-to-face consultation group fe lt that certain aspects of their interaction with the 

therapist were of a better quality than those in the videoconsultation group did. 

Parents in the videoconsultation group agreed more strongly with item 10 than those 

in the face-to-face consultation group. There is no conclusive explanation for this 

finding; however, it is possible that parents in the videoconsultation group may have 

felt that their problems were better understood by the therapist as a result of her 

being much more friendly and attentive over the videolink (in an endeavour to 

compensate for the lack of presence) than would ordinarily be the case when seeing 

families in person. There were no significant differences between the mean response 

rating of items 2, 3, 4, 5, 6, 9, 11 , 12, and 13 by parents in the videoconsultation 

group and face-to-face consultation group. That there was no significant difference 

between the mean response rating of item 6 (i.e., "The psychologist was looking me 



in the eye") by parent in the videoconsultation group and face-to-face consultation 

group indicates that eye contact with the therapist was not obscured or missed by 

parents in the remote condition. 

There were significant differences between the mean response rating of items 2 (i.e. , 

"The psychologi t seemed interested in helping me"), 3 (i.e., "} would recommend 

the psychologist to friends and relatives"), 6 (i.e., "The psychologist was looking me 

in the eye"), 9 (i.e., "} felt comfortable revealing unpleasant or embarrassing 

information"), and 10 (i.e., "The psychologist seemed to understand my problems") 

by patients and parents in the videoconsultation group (see Table 8.7). Parents 

agreed more strongly with items 2, 3, 6, 9, and 10 than patients. These findings 

indicate that parents in the videoconsultation group felt that certain aspects of their 

interaction with the therapist were of a better quality than patients in this group did. 

There were no significant differences between the mean response rating of items 1, 4, 

5, 7, 8, 11, 12, and 13 by patient and parents in the videoconsultation group. 

There were significant differences between the mean response rating of items 1 (i.e., 

"} felt comfortable talking with the psychologist"), 2 (i.e. , "The psychologist seemed 

interested in helping me"), 3 (i.e., "} would recommend the psychologist to friends 

and relatives"), 4 (i.e., "I could see the psychologist clearly"), 5 (i.e., "} could hear 

the psychologist clearly"), 6 (i.e., "The psychologist was looking me in the eye"), 7 

(i.e., "It was easy to relate to the psychologist"), 8 (i.e., "The psychologist related 

well to me"), 9 (i.e., "I felt comfortable revealing unpleasant or embarrassing 

information"), and 13 (i.e., "} did not have a difficult time understanding what the 

psychologist was asking") by patients and parents in the face-to-face consultation 



group (see Table 8.8). Parents agreed more strongly with items 1, 2, 3, 4, 5, 6, 7, 8, 

9, and 13 than patients. These findings indicate that parents in the face-to-face 

consultation group felt that most aspects of their interaction with the therapist were 

of a better quality than patients in this group did. There were no significant 

differences between the mean response rating of items 10, 11, and 12 by patients and 

parents in the face-to-face consultation group. 

It is not possible to compare patients' and parents' satisfaction ratings between the 2 

modes of consultation in the present study (as assessed by items 1-13 in the post

treatment patient and parent satisfaction scale) with those reported in previous 

studies in the literature as these contain methodological weaknesses. For instance, 

Blackmon et al. (1997) evaluated the satisfaction rating of children receiving 

telepsychiatry and their parents. All patients and the majority of parents were 

satisfied with the remote consultation. However, the study failed to incorporate a 

control group (i.e., face-to-face consultation). A randomised controlled study by 

Nelson et al. (2003) allocated child patients and their parents to video-mediated or 

face-to-face consultations for cognitive-behavioural treatment of the child's 

depress ion. The authors found that all the children and parents in the 

videoconsultation group were satisfied with the telemedicine encounter. However, a 

significant shortcoming of this study is that the patients treated face-to-face and their 

parents were not asked to rate their satisfaction with the in-person consultation. In 

another study, child patients accompanied by their parents received both a 

videoconsultation and a face-to-face consultation for psychiatric assessments (Elford 

et al., 2000). The videoconsultation was well received by both patients and their 

parents. No difference was found in the patients' or parents' satisfaction ratings 



between the 2 modes of consultation. Despite the methodological deficiencies of 

these studies, the re earch findings demonstrate that patients and parents are 

generally satisfied with telemedicine as a form of health care service delivery. These 

fmdings are echoed in the pre ent study. 

Parents in the experimental group were generally satisfied with the information 

provided about the dry-bed training programme by the therapist, quality of parent

therapist communication with regard to dry-bed training during the treatment period, 

accessibility of the therapist between clinic consultations, and overall effectiveness 

of dry-bed training, as shown by their mean response rating of items 14-20 in the 

post-treatment patient and parent satisfaction scale (see Table 8.9). There were no 

significant differences between the mean response rating of items 14, 15,16,17, 18, 

19, and 20 by parent in the videoconsultation group and face-to-face consultation 

group. 

In addition to the sati faction scale, parents in the experimental groups were asked to 

respond to 2 hypothetical questions. In response to the first question, excluding the 3 

parents who answered "don' t know", all parents in the videoconsultation group and 

almost all in the face-to-face consultation group preferred their child to have a 

videolink treatment with a psychologist possessing specialist knowledge in the area 

of bedwetting rather than an in-person treatment with a general practitioner with 

possibly less knowledge about the condition. Firstly, this finding indicates that all 

parents in the videoconsultation group deemed a remote consultation as acceptable, 

and that most parents in the face-to-face consultation group who had no prior 

experience of videoconferencing were willing for their child to be treated over a 



videolink. However, in view of the requirements of informed consent for the present 

study, it is unlikely that any patients or parents with a marked aversion to new 

technology would have volunteered for trials of such equipment. The sample, 

therefore, represented a self-selected group of those at least willing to try the new 

technology. Thus, it i likely that true satisfaction and acceptability will only be 

assessed when thi technology is in widespread use. Secondly, this fmding suggests 

that most parents in the experimental groups were willing to substitute a traditional 

in-person consultation for a remote consultation in order to procure a high level of 

specialist expertise in the area of bedwetting. A limitation of Question 1 is that it 

addressed 2 preferences simultaneously (i.e., mode of consultation and degree of 

specialist knowledge in the area of nocturnal enuresis). In retrospect, parents should 

have been asked to tate their preferred mode of consultation (i.e., video or face-to

face) when receiving the ame amount of specialist knowledge in both conditions. In 

response to the second question, most parents in the videoconsultation group and half 

in the face-to-face consultation group preferred, if they lived 2 hours away from an 

enuresis clinic, to go to a place closer to their home to see the psychologist via 

interactive video rather than travel to the hospital to see the psychologist in person. 

This fmding suggests that although the majority of parents in the videoconsultation 

group were willing for their child to be treated over a video link, only half of the 

parents in the face-to-face consultation group deemed a saving in travel time and cost 

as outweighing the benefits associated with an in-person consultation. However, 

given the response of the majority of parents in the videoconsultation group to 

Question 2, it is reasonable to infer that, if parents in the face-to-face consultation 

group had experience of videoconferencing, most of them might also prefer their 



child to receive bedwetting treatment via interactive video. Similarly to Question 1, 

Question 2 addressed 2 preferences concurrently (i.e., mode of consultation and 

travel time), making it difficult to gain insight into whether most parents in the 

experimental groups preferred their child to receive bedwetting treatment via 

interactive video or whether instead they preferred to make savings in terms of travel 

time and cost, time taken off work by the parent, and/or time taken off school by the 

child. Parents in the experimental groups were also asked to provide an estimate of 

the distance of their home from the consultation site. There proved to be no 

significant difference between the mean distance of the consultation site from the 

home of patients and their parents in the videoconsultation group and face-to-face 

consultation group. This fmding demonstrates that the satisfaction ratings of patients 

(for items 1-13 in the patient and parent satisfaction scale) and their parents (for 

items 1-20 in the patient and parent satisfaction scale) in the video consultation group 

and face-to-face consultation group were independent of travel time. A limitation of 

the present study is that it does not reflect the real-life use of telemedicine, as 

families in both experimental groups travelled comparable distances to reach the 

consultation site. Ideally, videoconferencing equipment should have been located at 

health centres close to patients ' and their parents ' homes for easy access for those in 

the video consultation group, and all face-to-face consultations should have been 

conducted at the hospital to simulate normal travel. However, due to limited 

resources it was not possible to do this in the present investigation. 

Similarly to patients and their parents, the therapist had no experience of 

videoconferencing prior to the present study. The concerns and potential 

dissatisfactions of the therapist with telemedicine prior to conducting the study 



included the following: equipment malfunction, ISDN2e line failure, reduced rapport 

between the therapist and patients, and inability of patients to understand the 

therapist. 

During the videoconsultations, the equipment performed well technically and 

produced good quality video. However, the ISDN2e lines proved troublesome on a 

number of occasions. Firstly, on 2 consecutive occasions the ISDN2e lines at the 

therapist site were not operational. As a consequence of this, patients and their 

parents at the other site were turned away by the receptionist, and their appointments 

rescheduled for a later date by the therapist. Families were told that their 

appointment was cancelled due to unforeseen circumstances. They were not 

informed that the cancellation was due to ISDN2e line failure, as it may have biased 

their opinion of the videoconferencing technology. Secondly, when a video link was 

successfully established, on approximately 5 occasions, the image on the television 

monitor broke up at the beginning of the videoconsultation, and patients and their 

parents were unable to hear the therapist properly. During these instances, the 

therapist rectified the problem by disconnecting from the patient site and re

establishing the connection. Patients and their parents did not seem perturbed by this 

transient technical problem. 

In the present study, the therapist endeavoured to build a rapport with patients in the 

experimental groups in order to put them at ease and eradicate their embarrassment 

about the bedwetting pro blem. During the initial consultations, the therapist spoke to 

both children and their parents about issues relating to bedwetting (including its 

widespread prevalence) and made small talk with the children by asking about their 



hobbies and intere ts. Zanol and Anderson (1999) suggest that ' small talk' on the 

part ofthe clinician can help to build patient-clinician rapport across the video link. It 

was somewhat difficult building rapport with patients at the first videoconsultation, 

although at the ensuing clinic review appointments these children were much more 

communicative with the therapist. In comparison to patients, it was much easier for 

the therapist to build a rapport with parents during the first videoconsultation. 

Parents were comfortable discussing the bedwetting problem irrespective of the 

mode of consultation. However, children over the video link tended not to be so 

forthcoming at the first consultation compared with those seen face-to-face, although 

during the second and third video consultations they seemed much more relaxed, 

possibly more so than those patients in the face-to-face consultation group. 

The therapist experienced a lack of co-presence - that is, a lack of a sense of 

presence of other participant(s) - during videoconsultations. Shapiro et al. (1968) 

proposed that certain characteristics of the clinician such as warmth, empathy, and 

genuineness can increase the effectiveness of therapy. A concern with interactive 

video is that lack of co-presence may interfere with the conveyance of these 

characteristics, resulting in a less effective outcome for the patient (Manchanda & 

McLaren, 1998). However, the present fmdings demonstrate that lack of co-presence 

did not affect the health outcome of patients in the videoconsultation group. The 

therapist felt able to transmit warmth and empathy over the video link, but felt that 

she had to be much more friendly and attentive to compensate for the lack of co

presence. Furthermore, the therapist was aware that she exaggerated her posture and 

movements - for instance, leaning forward towards the video camera and frequently 

nodding in response to what the parent and patient were saying in order to convey 



interest in the conversation - as if to compensate for not being in the same room. 

This fmding is echoed in a study by Manchanda and McLaren (1998). In contrast to 

face-to-face consultations where the therapist was able to establish a therapeutic 

relationship with patients and their parents from the outset, she felt it was somewhat 

difficult to do so during the fITst videoconsultation, although this problem no longer 

existed during the second and third videoconsultations. 

The therapist felt that there was no difficulty in either understanding what was said 

by patients and parents or being understood by them when conversing over the 

video link. Nevertheless, during videoconsultations, there was reduced spontaneity in 

conversation between interlocutors at each site, and this was more pronounced at the 

fITst consultation. The reduction in spontaneity was largely due to a short delay 

between the sound and image, which meant interlocutors at each site tended to 

interrupt one another. This was slightly disturbing at fITst but was not a serious 

problem in practice. It is likely that the problem may also have been due to the 

reduced ability of interlocutors at each site to pick up non-verbal cues from one 

another. Unlike patients and their parents in the videoconsultation group, the 

therapist did not feel that there was any real eye contact between interlocutors at the 

2 remote sites. Moreover, she found it difficult to pick up non-verbal cues from 

patients and their parents. This could possibly be attributed to physical aspects of the 

television monitor such as reflectance or relative loss of depth cues in a 2-

dimensional image, which may have led to a reduction of subtle facial and gestura I 

information normally obtained in face-to-face interactions (Doherty et al., 1997). 



The comparatively scant literature on clinician satisfaction with telemedicine is 

ambivalent, but generally shows that healthcare professionals are much less 

accepting of the technology than their patients (Yellowlees and Kennedy, 1997). In 

the present study, the therapist fe lt that video-mediated consultation was a clinically 

acceptable alternative to face-to-face consultation. However, she found the former 

mode of consultation less satisfying than the latter. Therefore, if given the choice, 

the therapist would prefer to conduct consultations face-to-face. This finding is 

echoed in a study by Elford et al. (2000). 

A formal monetary cost-benefit analysis was not performed, as the 

videoconsultations were not conducted within an established service for childhood 

nocturnal enuresis, but rather within an artificially constructed context specially set 

up for the present study. On average, the maximum amount of time (in terms of 

clinic appointments and fortnightly telephone contact during treatment) devoted by 

the therapist to each family in the experimental groups was 2 hours. To assess 

relapse, it took the author a maximum total of approximately 15 minutes by 

telephone to follow up each individual patient who attained initial success criterion 

during the 16-week treatment period on a monthly basis for up to 6 months. By 

telephone again, it took the author approximately 5 minutes to ascertain the long

term (i.e. , 6-month) wetting frequency of each individual child who failed to attain 

initial success criterion during the 16-week treatment period and whether the child 

had undertaken any other treatments for bedwetting during the 6-month post

treatment period. It took the researcher (Dr. Peter McCalister) approximately 20 

minutes by telephone to administer the post-treatment patient and parent satisfaction 

scale to each family in the experimental groups. 



The present study contained a number of methodological shortcomings. Firstly, the 

recruitment procedure adopted for patients from Forth Valley and Glasgow was 

somewhat different. This was largely due to a variation in the referral uptake 

protocol between the primary care enuresis services in these 2 regions. Secondly, 

patient randomisation was not employed. This was due to geographical constraints 

such that the videoconferencing sites employed for the study were in Forth Valley 

and there were none in Glasgow. Thirdly, the patient sample contained very few 

females compared to males, therefore, no potential gender differences could be 

detected. Fourthly, a scale-based assessment was adopted to appraise patient and 

parent satisfaction, which failed to address why patients and their parents liked or 

disliked the mode of consultation (i.e., video or face-ta-face); hence, the underlying 

reasons for satisfaction or dissatisfaction remain uncertain. Finally, with regard to 

therapist satisfaction, the validity of qualitative data collected from 1 individual so 

involved in the study does not necessarily stand up to scientific scrutiny and is just a 

single-case study. The abovementioned methodological inadequacies should be 

redressed in future replication of the present investigation. 

S.10 Conclusions 

The present findings demonstrate that, when sample characteristics and treatment 

method are equated, modified dry-bed training delivered via video-mediated 

consultation and face-to-face consultation is equally efficacious in the treatment of 

childhood functional nocturnal enuresis. This adds credence to the opinion that 

modified dry-bed training, delivered as a self-help package, is a strong candidate for 

the treatment of choice in the management of childhood nocturnal enuresis because, 



firstly, it has a significantly better long-term cure rate than standard urine alarm 

training and, secondly, it may suit a minimal form of start-up by the practitioner such 

as video-mediated consultation. Furthermore, it is apparent that modified dry-bed 

training can be successfully conveyed to families without any in-person interaction 

from the therapist. 

Effective interpersonal communication is essential for the successful delivery of 

healthcare. The results from this study are encouragmg, m many respects, and 

suggest that patients and their parents are generally as satisfied with telemedicine as 

an in-person consultation in terms ofthe quality of their interaction with the therapist 

and their physical and psychological comfort during consultations. This finding is 

strengthened by the fact that the attendance rates of families seen via interactive 

video are comparable to those seen in person, indicating that telemedicine is well 

received and does not appear to act as an impediment to compliance. Furthermore, 

the therapist deems telemedicine as an acceptable alternative to face-to-face 

consultation. 

The implications arising from the success oftelemedicine as a method of healthcare 

service delivery in the present study are far-reaching. In particular, the adoption of 

telemedicine would extend access to treatment for families of bed wetting children 

living in rural areas of the United Kingdom. Such a development would not only 

reduce inequalities in accessing healthcare as faced by many rural communities, but 

also lead to a marked improvement in the prospects of bedwetting children residing 

in more remote areas ofthe United Kingdom. 



8.11 Summary 

The relative efficacy of modified dry-bed training delivered via videoconsultation 

and face-to-face consultation was compared for treating functional nocturnal enuresis 

in children aged 7-12 years. In addition, patient, parent, and therapist satisfaction 

with videoconsultation as compared to face-to-face consultation was evaluated. A 

minimal contact approach (Turvey, 1985) was adopted. In both consultation groups, 

patients and their parents received standardised instruction, which consisted of 1 

clinic interview and biblio-cum-videotherapy materials to view at home. Twenty

four children were assigned to each group. Both groups were matched for age, sex, 

baseline wetting frequency, and social class (deprivation category). One child from 

the videoconsultation group and 1 from the face-to-face consultation group 

subsequently dropped out of the study. In the 2 consultation groups, an initial 

interview was followed by fortnightly telephone support and 2 review appointments. 

Otherwise, families carried out the treatment programme independently at home until 

either the initial success criterion of 14 consecutive dry nights was met or the 16-

week treatment period ended. Fifteen of the 23 children treated by dry-bed training 

delivered via videoconsultation attained initial success criterion, compared with l3 of 

the 23 treated by dry-bed training delivered via face-to-face consultation. At 

treatment cessation, the video consultation group averaged 1.48 nights per week wet 

compared to the average of 1.26 for the face-ta-face consultation group, both of 

which were not significantly different from one another. Within 6 months of 

attaining initial success criterion, 3 children in the videoconsultation group had 

relapsed, compared with 5 in the face-to-face consultation group. The results show 

an outcome of 52% long-term remission (65% initial arrest, 20% relapse) for dry-bed 



training delivered via videoconsultation, compared with 35% long-term remission 

(57% initial arrest, 38% relapse) for dry-bed training delivered via face-to-face 

consultation. These fmdings demonstrate that dry-bed training produces a 

comparable long-tenn cure rate across both consultation modes. Patients and their 

parents were generally satisfied with both modes of consultation, with few 

significant differences between the 2 consultation groups on any variable as assessed 

by a post-treatment patient and parent satisfaction scale. However, the therapist was 

more satisfied with face-to-face consultation than video-mediated consultation. 

The following chapter discusses the fmdings of the 3 empirical studies reported in 

this thesis, and concludes with a discussion concerning the implications of these 

fmdings with regard to future research and clinical practice. 



Discussion 
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9.1 Introduction 

This chapter discusses the findings of the 3 empirical studies reported in this thesis, 

and concludes with a discussion concerning the implications of these fmdings with 

regard to future research and clinical practice. 

9.2 Compari on of Dry-Bed Training and Urine Alarm Training in the 
Treatment of Childhood octurnal Enuresis 

Two studies reported in this thesis (the first a pilot investigation, and the second a 

main investigation) compared the efficacy of modified dry-bed training and urine 

alarm training for treating childhood functional nocturnal enuresis when conveyed by 

identical minimal intervention methods at the primary care level of service delivery. 

In the pilot study (reported in Chapter 6), there was no patient attrition in the 

experimental groups. Modified dry-bed training proved superior to urine alarm 

training in terms of the proportion of successfully treated children, speed of 

acquisition of initial success criterion, and lower relapse rate. That treatment method 

was not confounded with uncontrolled factors such as appointment default rate, 

dropout or previou treatment with a urine alarm, reinforces the case for dry-bed 

training producing a greater reduction in bed wetting than urine alarm training. The 

results show an outcome of 58% long-term remission (67% initial arrest, 13% 

relapse) for dry-bed training compared with 17% long-term remission (25% initial 

arrest, 33% relapse) for urine alarm training. The main study (reported in Chapter 7) 

redressed the methodological shortcomings of the pilot study (e.g., small sample 

size). In the main study, modified dry-bed training and urine alarm training were 

comparable in terms of the proportion of successfully treated children and speed of 
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acquisition of initial success criterion, however, the former proved significantly 

superior to the latter in terms of its lower relapse rate. Uncontrolled factors such as 

appointment default rate, dropout, and previous treatment with a urine alarm were 

not confounded with treatment method, thus strengthening the case for dry-bed 

training producing a significantly better long-term remission rate than urine alarm 

training. The results show an outcome of 48% long-term remission (52% initial 

arrest, 8% relapse) for dry-bed training compared with 26% long-term remission 

(61 % initial arrest, 57% relapse) for urine alarm training. 

The fmdings of the pilot study are in accord with previous research that has largely 

shown that the prototype (Azrin et al., 1974) dry-bed training method and its 

subsequent variant forms are superior to conventional urine alarm training in terms 

of the proportion of successfully treated children (e.g., Azrin et al., 1974; Bollard & 

Nettelbeck, 1981 , 1982), rapidity of acquisition of dryness criterion (e.g., Bollard & 

Nettelbeck, 1981), and relatively low relapse rate (see Glazener et al., 2004). In 

contrast, the ftndings of the main study do not replicate the former 2 outcomes of the 

pilot study, although they are in agreement with the latter outcome. In seeking to 

fmd an explanation for these differences in outcome between the 2 studies, the 

demographic variables of the sample in each study were compared using 

independent-sample t-tests (two-tailed) and a chi-squared test (with alpha set at 

0.05). The mean age (t = 0.22, df = 66, p = N.S.), mean baseline bedwetting 

frequency (t = 0.69, df= 58, p = N.S.), and sex ratio (X2 = 0.00, df 1, P = N.S.) ofthe 

samples in the pilot study and main study were not significantly different. However, 

the mean deprivation category of the sample in the main study (3.81) was 

significantly lower (t = 3.13, df = 71, P < 0.05) than that of the sample in the pilot 



study (5.06) - that is, the former sample was less materially deprived than the latter. 

Notwithstanding, it is dubious as to whether this variation in mean deprivation 

category is the cause of the differences in outcome between the 2 studies, particularly 

as social class (deprivation category) was not a predictor of acquisition of initial 

success criterion in either study. Additionally, given that patients in the pilot study 

and main study were recruited in a similar fashion (the only difference being that 

parents of children in the pilot study were not sent a Revised Rutter Parent Scale for 

School-Age Children to complete) from the same clinical population in Glasgow 

excludes these methodological factors from being the cause of the differences in 

outcome between the 2 studies. 

The dropout rates of the modified dry-bed training groups (0% in the pilot study, and 

4% in the main study) compare favourably to previous research findings in which 

dry-bed training has an average dropout rate of 6%20 (Azrin et al., 1974; Bollard & 

Nettelbeck, 1981, 1982; Bollard et al., 1982; Bollard & Wo o dro ffe , 1977; Breit et 

al., 1984; Doleys et al., 1977; Griffiths et al., 1982; Hirasing et al., 1996; Hunt & 

Adams, 1989; Nettelbeck & Langeledducke, 1979). Interestingly, in contrast to 

previous research fmdings in which the dropout rate with urine alarm training is 

reported to be as high as 40% (see Johnson, 1980), the dropout rates of the urine 

alarm training groups (0% in the pilot study, and 4% in the main study) are 

negligible. A Likely explanation for these fmdings is that regular contact with the 

therapist via telephone may have motivated families to continue with the treatment 

pro gramme. This inference is strengthened by the fact that parents in both studies 

20 This figure has been calculated by the author by averaging across a number of empirical studies 

listed in brackets. 
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expressed that they valued the fortnightly telephone contact with the therapist. In 

agreement with previous research fmdings (e.g., Butler, 1987; Doleys, 1977; Kaplan 

et al., 1989), urine alarm training resulted in a high relapse rate in both the pilot 

study and main study. 

A significant shortcoming of the pilot study and main study is the absence of a social 

validation component such as a questionnaire or rating procedure for gathering 

attitudinal data from parents about how logical and acceptable they judged the 

treatment programmes to be, how informative they found the instructional materials, 

and how effortful they perceived implementation of the treatment procedures in 

relation to eventual outcome. 

Overall, the fmdings of the abovementioned studies demonstrate, firstly, that 

modified dry-bed training is superior to urine alarm training in terms of its long-term 

cure rate and, hence, is more cost-effective given the prospective re-treatment of 

patients treated by the latter method and, secondly, that the minimal intervention 

service delivery approach - that is, biblio-cum-videotherapy combined with 

telephone and intermittent clinic supervision - is effective in conveying behavioural 

treatment to families with a bedwetting child. 

9.3 Comparison of Video-Mediated and Face-To-Face Consultation in the 
Behavioural Treatment of Childhood Nocturnal Enuresis 

The fmal study reported in this thesis compared the efficacy and acceptability of 

video-mediated consultation and face-to-face consultation in the treatment of 

childhood functional nocturnal enuresis using modified dry-bed training. The 

telemedicine study (reported in Chapter 8) adopted a similar minimal intervention 
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approach to modified dry-bed training as that employed in the previous 2 studies. 

The methodological amendments made in the main study were incorporated into the 

telemedicine study. Modified dry-bed training delivered via videoconsultation and 

face-to-face consultation was not significantly different in terms of the proportion of 

successfully treated children, speed of acquisition of initial success criterion, or 

relapse rate. Uncontrolled factors such as appointment default rate and dropout were 

not confounded with consultation method, thus strengthening the case for dry-bed 

training delivered via videoconsultation producing a long-term remission rate 

comparable to that of dry-bed training delivered via face-to-face consultation. 

Although the consultation groups were distinguished by previous treatment with a 

urine alarm, this variable proved insignificant as a predictor of appointment default, 

attainment of initial success criterion, and relapse. The results show an outcome of 

52% long-term remi sion (65% initial arrest, 20% relapse) for dry-bed training 

delivered via videoconsultation, compared with 35% long-term remission (57% 

initial arrest, 38% relapse) for dry-bed training delivered via face-to-face 

consultation. Patients and their parents were generally satisfied with both modes of 

consultation, with few significant differences between the 2 consultation groups on 

any variable as assessed by a post-treatment patient and parent satisfaction scale. 

The therapist was more satisfied with face-to-face consultation than video-mediated 

consultation, although she deemed the latter mode of consultation to be an acceptable 

alternative to the former. 

There is a notable deficiency of studies in the literature comparing the clinical 

effectiveness of video-mediated and face-to-face consultations. The fmdings of the 

telemedicine study are in accord with previous research which has shown that there 
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is no significant difference between video consultation and face-to-face consultation 

in terms of the short-term health outcome of patients (e.g., Nelson et al., 2003; 

Zaylor, 1999). Unfortunately, there appear to be no studies in the literature 

comparing long-term health outcomes of patients treated via interactive video and in 

person. Therefore, the relapse rate of the video consultation group and face-to-face 

consultation group in the telemedicine study cannot be gauged against other research 

findings. The comparatively scant literature on clinician satisfaction with 

telemedicine is ambivalent, but generally shows that healthcare professionals are 

much less accepting of the technology than their patients (Yellowlees and Kennedy, 

1997). In the telemedicine study, the therapist reported that although interactive 

video is clinically acceptable, if given the choice, she would prefer to conduct 

consultations face-to-face. This fmding is echoed in a study by Elford et al. (2000). 

Overall, the fmdings of the telemedicine study demonstrate that modified dry-bed 

training produces a comparable long-term cure rate across both consultation modes. 

Moreover, the low dropout rate (4% in both consultation groups) suggests that a 

minimal intervention, self-help biblio-cum-videotherapy package for dry-bed 

training is acceptable to families with a bedwetting child irrespective of the mode of 

consultation. 

9.4 Minimal Intervention and Bibli~um-Videotherapy in the Behavioural 
Treatment of Childhood Nocturnal Enuresis 

The fmdings from the present research are pronusmg as they illustrate that 

behavioural treatment for childhood nocturnal enuresis can be successfully 

administered employing minimal clinician intervention in conjunction with biblio-
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cum-videotherapy. Fortnightly telephone calls together with intermittent in-clinic 

review appointments were sufficient to assess the child's progress during the 

treatment period. Neither patients nor their parents complained that they had 

received insufficient in-clinic time with the therapist. Self-help biblio-cum

videotherapy materials essentially minimised the need for close supervision to 

explain the relevant treatment programme. Thus, supervision was reduced to a 

minimum and the majority of the remaining role of the therapist was to keep parents 

motivated and to persevere with treatment. It would of course be imprudent to do 

away with supervision completely, as previous research in the treatment of childhood 

nocturnal enuresis has shown that maximal health outcomes are largely attained 

when bibliotherapy and/or videotherapy are used as auxiliaries to clinician 

intervention than when they are utilised as independent treatment modalities (e.g., 

Azrin et al., 1979; Besalel et al., 1980; Houts et al., 1987; Hunt & Adams, 1989). 

In terms of cost-effectiveness, the minimal intervention approach (Turvey, 1985) 

saved a considerable amount of professional time. Only 2 hours of therapist time 

(involving 3 clinic appointments and fortnightly telephone contact) was needed to 

treat each patient. This is much more cost-effective and practical in comparison to 

some enuresis clinics in Glasgow and Forth Valley where some patients and their 

parents are seen in person by health care practitioners on a fortnightly basis. For 

instance, over a 16-week treatment period, an initial appointment (lasting around 40 

minutes) and subsequent fortnightly review appointments (lasting approximately 30 

minutes each) can add up to 4 hours and 40 minutes of in-clinic time. This is not 

only costly for the primary care enuresis services, but is likely to be disruptive in 

terms of the amount of time taken off work by parents and/or time taken off school 



by children. Subsidiary qualitative questions are whether self-help biblio-cum

videotherapy packages might be an alternative model to in-clinic consultation in the 

treatment of childhood nocturnal enuresis and whether remote supervision by 

telephone might be an alternative supervisory procedure in future planning and 

delivery of nocturnal enuresis services, especially at the primary care point of 

patient-therapist contact. 

Of note is that the United Kingdom's NHS does not possess adequate resources to 

construct psychotherapeutic materials in-house. Therefore, it may not be within the 

scope of primary care enuresis clinics to produce illustrated manuals and videos such 

as those described here. One way of resolving this problem is for the NHS to 

establish relevant links with universities and/or private multimedia organisations. 

9.5 Generalisability and Validity of Present Findings 

If results from a well-designed study are to be applicable to wider clinical practice, 

they must arise from a sample which is as representative as possible of the patients 

seen in wider clinical practice. The requirement that patients fulfil stipulated 

inclusion/exclusion criteria prior to entry to treatment is a potentially confounding 

factor. If large numbers of patients were referred for the 3 studies but were not 

permitted entry on these criteria, the overall clinical representativeness of the results 

would have to be questioned. As the author did not keep a record of patients 

considered potentially suitable but not accepted, no conclusions can be reached on 

this subject. In future research, a record should be kept as part of the process of 

establishing the representativeness of research populations. An ideal model for 
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future research in enuresis clinics is to implement a full randomised controlled trial 

of a referral stream. 

Due to practical constraints, the author was both therapist and researcher in each of 

the 3 studies, which could have potentially led to outcome bias. However, the 

outcome data were both objective and unbiased as the patients ' parents completed 

the 4-week baseline and ubsequent 16-week wetting diaries independently at home. 

9.6 Mechanism of Acquisition of Nocturnal Continence 

In the present research, parents of children who attained initial success criterion in 

either the dry-bed training or urine alarm training condition reported that, as their 

child became progressively drier during the 16-week treatment period, the child 

tended to either wake up at night (without either the alarm sounding or the parent

trainer's prompt to awaken) to go to the toilet to void (which often resulted in a dry 

night) or, if there was a wetting accident, the child wet progressively later into the 

night indicating that the child's bladder could hold onto the urine for an increasingly 

longer period of time. The former indicates increased arousability in response to 

bladder distension cues, and the latter signifies increased functional bladder capacity. 

These parents also reported that after their child reached the initial success criterion 

of 14 consecutive dry nights, the child rarely woke up to void in the toilet but instead 

slept through the night without wetting the bed. This anecdotal evidence indicates 

that operant conditioning is the underlying mechanism by which children attained 

continence in both treatment conditions. 
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There is considerable debate in the literature regarding the mechanism of action of 

urine alarm training, and to date this remains open to conjecture. Initially, Mowrer 

and Mowrer (1938) proposed that the therapeutic effects produced by the urine alarm 

conform to a classical conditioning paradigm, with the conditioned stimulus (bladder 

distension cues) gradually gaining the ability to produce the conditioned response 

(wakefulness) through pairing with the unconditioned stimulus (sounding of the 

alarm). However, this interpretation fails to explain why the majority of children 

who become dry with urine alarm training do so by sleeping through the night 

without wetting (Bonde et al., 1994; White, 1971), when theoretically they should 

learn to waken in response to full bladder sensations (White, 1971). Later 

interpretations (Lovibond, 1964: Lovibond & eoote, 1970) have argued that operant 

conditioning is a more appropriate paradigm for the curative effects produced by 

urine alarm training. According to this model, the child essentially learns to avoid 

the aversive alarm by awakening and voiding in the toilet prior to the alarm 

sounding, or, as is more often the case, retaining urine and sleeping through the 

night. The anecdotal findings of the present research support the latter paradigm. 

However, much empirical research is needed in this area before any firm conclusions 

can be drawn. 

Azrin et al. (1974) attribute the acquisition of nocturnal continence with dry-bed 

training to an operant conditioning paradigm in which social-motivational factors 

(such as the averseness of being awakened from sleep, cleanliness training and 

positive practice, and praise for staying dry, rather than classical conditioning) are 

considered as important as the child's sensitivity to full bladder sensations. 
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If the attainment of nocturnal continence is attributable to operant conditioning for 

both the dry-bed and urine alarm training methods, then why is the former superior to 

the latter in the treatment of childhood functional nocturnal enuresis? There are 

theoretical and procedural reasons why this might be the case. Firstly, in addition to 

the child being woken from sleep after a wetting accident (which is the case in both 

treatment condition), dry-bed training incorporates other operant conditioning 

techniques such as cleanliness training after a wetting accident, which may motivate 

the child to attain continence by means of avoidance learning. Secondly, the 

underlying principle of dry-bed training is that bedwetting is most effectively 

eradicated when the child is encouraged to take personal responsibility for staying 

dry at night, and this method can be seen as contrasting with urine alarm training 

where the child is assigned a more passive role (Turner, 1973). Lastly, in contrast to 

urine alarm training, the dry-bed method utilises the alarm to alert the parent-trainer 

as opposed to the child, thereby increasing the likelihood of reliable wakening 

following a wetting accident. 

9.7 Implications of Present Findings on Future Research 

The following issues arise from the findings of the present research and warrant 

further investigation. 

Firstly, children with functional nocturnal enuresis do not form a homogenous 

clinical group. Hence, it is important to identify who would benefit from the 

modified dry-bed training approach adopted here. This is best achieved by a large

scale multivariate study comparing different subjects and various combinations of 

treatment components from the modified dry-bed training package. Modified dry-
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bed training holds promise as a treatment intervention which can be implemented in 

a cost-effective way, at least for some families. Fielding (1985) argues that it is not 

sufficient to produce treatments that are effective for only well-motivated families. 

However, by producing a rapid and cost-effective approach for this group it may 

leave more time for clinicians to devote to treating those children presenting more 

difficult and intractable problems. 

Secondly, in the present research, the predictors of appointment default, acquisition 

of initial success criterion, and relapse were all strong and statistically sound. 

Further work is required to replicate these results and to further investigate the value 

of these variables as clinically useful outcome predictors. This might be achieved by 

including the significant predictor variables in a prospective study of their ability to 

identify default, treatment response, and relapse. 

Thirdly, the 6-month follow-up period employed in the present research for patients 

who attained initial success criterion is relatively short and further information on the 

continued status of the patients treated here would have been of considerable interest. 

Butler (1991) proposes that as well as following up successfully treated patients 

during the 6-month post-treatment period (to assess relapse), these patients should, if 

still continent during this period, be followed up for a further 18 months. According 

to Butler, continence at 6-month follow-up demonstrates ' continued success' and at 

2-year follow-up 'complete success'. Future replication of the present research, 

therefore, would be strengthened by a longer-term follow-up period. These longer

term findings are necessary to fully assess the efficacy of the behavioural treatments 

studied here. In the short-term, however, it is hoped that the studies presented here 
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have gone some way to providing further scientifically accurate and clinically 

relevant information on the behavioural treatment of childhood functional nocturnal 

enuresls. 

Fourthly, a significant limitation of the literature on telemedicine in the area of 

mental health is the paucity of empirical research in clinical psychology. To date, 

there are few published studies on the health outcomes of patients receiving 

psychological treatments via telemedicine compared with conventional face-to-face 

consultations (e.g., Nelson et al., 2003) and none evaluating telemedicine as a 

method of service delivery in the treatment of childhood nocturnal enuresis. 

However, the present research fmdings demonstrate that the discipline of psychology 

is an ideal candidate for providing healthcare to patients through the medium of 

telemedicine because of the primacy of question-and-answer interaction. Evidently, 

these marked gaps in the literature need to be redressed. 

Fifthly, successful interpersonal communication - verbal and non-verbal- between a 

patient and clinician are essential to the effective delivery of healthcare and positive 

health outcome (Stewart, 1995), however, few telemedicine studies examine this 

issue in any depth (McLaren & Ball, 1997). Whilst great effort is being applied to 

constantly improve videoconferencing technology, insufficient attention is being paid 

to the manner in which human communication and interaction are affected by remote 

consultation in comparison to the traditional face-to-face consultation. Examples of 

variables that can be compared between the 2 modes of consultation are length of 

dialogue and degree of turn-taking of interlocutors during discourse (verbal 

communication) and length of eye gaze and amount and type of facial and bodily 
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gesturing (non-verbal communication). These variables deserve proper investigation 

to enable the technology to be used to its best advantage in delivering healthcare. 

Sixthly, in appraising satisfaction with remote and in-person consultations, future 

research needs to examine precisely what it means for patients and their healthcare 

providers. For instance, 'satisfaction' could be perceived as the quality of care 

received/provided, the perceived quality of patient-clinician interaction, and/or, in 

the case of those receiving/providing treatment via interactive video, the similarity of 

telemedicine to face-to-face interaction. 

Finally, although formal economic appraisal of telemedicine applications may be 

difficult, they should be an integral part of future research in the provision of 

healthcare. The cost-benefit analysis should compare the costs of providing a remote 

service with a traditional in-person service including prospective changes in staff 

numbers, referral pattern, and travel time and related costs incurred by patients 

and/or clinicians. Notably, a lack of evidence of economic feasibility is one of the 

main reasons why telemedicine is not yet implemented on a larger scale within the 

United Kingdom's NHS. 

9.8 ImpUcations of Present Findings on Future Clinical Practice 

The implications of the present research findings on future clinical practice are 

outlined below. 

Firstly, only 8% of children in the waiting-list control groups in the pilot study and 

main study spontaneously remitted (i.e., attained 14 successive dry nights) during the 

16-week period. These are very poor outcomes compared to those of the treatment 



267 

groups (i.e., modified dry-bed training and urine alarm training) in the 2 studies. 

This adds weight to the opinion that it is inappropriate for healthcare practitioners to 

advise non-treatment (as is sometimes the case), especially as the adverse 

psychosocial effects of bedwetting are well documented (e.g., Warzak, 1993). For 

instance, although no pre-and post-treatment measures of self-esteem were 

undertaken in the pilot study and main study, children who attained initial success 

criterion during the 16-week treatment period appeared to the therapist at their 

review appointment as being happier and more self-confident than at the outset of 

therapy, and this observation was afftrmed by the children's parents. This anecdotal 

evidence corroborates fmdings from controlled studies that demonstrate a significant 

improvement in self-esteem in nocturnally enuretic children following treatment 

(e.g., Hagglof et al., 1996; Moffatt et al., 1987). In cases where a family is not 

sufficiently motivated or is unwilling to undertake a behavioural treatment 

programme (such as dry-bed training) other less demanding alternatives, albeit less 

effective, should be considered (e.g., pharmacological drugs). In any case, a child 

should be offered treatment and not left to outgrow the bedwetting problem. 

Secondly, although the original (Azrin et al., 1974) dry-bed training programme is 

rarely employed in the treatment of childhood nocturnal enuresis (Christopherson & 

Edwards, 1992) on account of its intricate nature, the modified dry-bed method 

(Griffiths, 1984) described here warrants consideration by healthcare practitioners as 

it is simpler to administer than the prototype (Azrin et al., 1974) version due to a 

considerable reduction in both the number of positive practice trials and the count in 

each trial, as well as the replacement of the professional trainer with the child's 

parent on the first night of the treatment programme. Furthermore, aside from a 
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customary in-clinic interview in which oral instruction is provided, modified dry-bed 

training requires minimal intervention as the method is conveyed via self-help biblio

cum-videotherapy materials. The treatment methodology could translate 

immediately into healthcare practice as it has the potential to be readily disseminated 

on a nationwide basis among healthcare professionals who provide an intervention 

service for childhood nocturnal enuresis. The present research is intimately linked 

with the Enuresis Resource and Information Centre, Bristol, United Kingdom, which 

organises national training seminars and conferences for healthcare professionals and 

publishes materials and guides for healthcare professionals, incontinent children and 

teenagers, and their parents. The success of the modified dry-bed training package 

outside of a hospital setting (in both the pilot study and main study) renders it an 

attractive option to offer within community healthcare services, and could be 

delivered by non-psychology professionals such as school nurses, health visitors, and 

continence advisers. 

Finally, healthcare services in the United Kingdom are being increasingly centralised 

(British Medical Association, 2005). Centralisation of services brings benefits to 

both healthcare providers and patients including concentration of expertise, more 

appropriate consultant on-call input and the development of health education and 

support services. However, potential disadvantages include patients having to travel 

longer distances for consultations (British Medical Association, 2005). Telemedicine 

has the potential to improve NHS service to rural and semi-rural populations in the 

United Kingdom. For example, remote consultations may help reduce waiting lists 

by allowing clinicians to assess more patients than they might via orthodox clinic 

methods, and remove some of the constraints on service delivery imposed by 
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geographical and time limits. In addition, telemedicine developments may allow 

more patients to be managed in the community setting, as opposed to the hospital. 

The fmdings 0 f the telemedicine study are promising - both in terms of the clinical 

efficacy and user acceptability of interactive video - and have implications for 

expanding the range of clinical applications beyond childhood nocturnal enuresis _ 

for example, other child and adult psychological disorders such as diurnal enuresis, 

encopresis, depression, and fears and phobias. This assertion is echoed in a recent 

report by the British Medical Association (2005) which states that "the use of 

telemedicine should be encouraged (as) it gives increased flexibility to healthcare 

service providers and allows them to expand the scope and quality of services." If 

telemedicine proves to be cost-effective, it could revolutionise the delivery of 

psychological services in the United Kingdom with its large rural population and in 

an age of increasing centralisation of services. 

9.9 Conclusions 

The key conclusions of the primary research fmdings reported in this thesis read as 

follows: 

1. When sample characteristics and delivery methods are equated, modified dry-bed 

training has a significantly better long-term remission rate than standard urine 

alarm training in the treatment of functional nocturnal enuresis in children 

attending community-based enuresis clinics. This adds credence to the opinion 

that modified dry-bed training, delivered as a self-help package, is a strong 

candidate for the treatment of choice in the management of childhood nocturnal 

enuresis at the primary care level of service delivery. 
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2. The minimal intervention service delivery approach - that is, biblio-cum

video therapy combined with telephone and intermittent clinic supervision - is 

effective in conveying behavioural treatment to families with a bed wetting child. 

This illustrates that, in an age of restricted resources, minimal intervention has 

major implications for the cost-effective treatment of a prevalent, clinically 

demanding condition such as childhood nocturnal enuresis. 

3. When sample characteristics and treatment method are equated, modified dry-bed 

training delivered via video-mediated consultation and face-to-face consultation 

is equally efficacious in the treatment of childhood functional nocturnal enuresis. 

This indicates that modified dry-bed training can be successfully conveyed to 

families of moderately to severely nocturnally enuretic children without any in

person interaction from the therapist. 

4. Patients and their parents are generally as satisfied with telemedicine as an in

person consultation in terms of the quality of their interaction with the therapist 

and their physical and psychological comfort during consultations. In addition, 

the therapist deems telemedicine to be an acceptable alternative to face-to-face 

consultation. This suggests that telemedicine is an acceptable healthcare delivery 

system for the behavioural treatment of childhood nocturnal enuresis, and 

potentially other child and adult psychological disorders. 

5. The implications arising from the success of telemedicine as a method of 

healthcare service delivery are far-reaching. In particular, the adoption of 

telemedicine would extend access to treatment for families of bedwetting 

children living in rural areas of the United Kingdom. Such a development would 
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not only reduce inequalities in accessmg healthcare as faced by many rural 

communities, but also lead to a marked improvement in the prospects of 

bedwetting children residing in more remote areas of the United Kingdom. 

9.10 Summary 

In the present research, the rate of success with modified dry-bed training was 

achieved by delivering a minimal intervention, self-help biblio-cum-videotherapy 

treatment package to families of bedwetting children, thus reducing the costly 

element of professional time. The initial arrest, dropout, and relapse rates of this 

approach to treating childhood functional nocturnal enuresis compare favourably 

with previously reported outcome evaluations of dry-bed training. The results show 

that modified dry-bed training can be successfully delivered to families without 

compromising treatment effectiveness and point to the feasibility of making effective 

treatment widely available to the half million children who wet the bed in the United 

Kingdom. 
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HOW DOES OUR BLADDER WORK? 

Shazia Nawaz 



What is wee? 

Wee is liquid waste from drink and food and has to be got rid of . 
Everybody must learn to put it in the toilet and nowhere else . 
Wee can be called by many different names like 'pee', 'piddle' or 
'number one'. What name do you use? 

When you drink, the body takes in water to help clean the blood in 
your body. The blood enters the kidneys to be cleaned . You have 
two kidneys . (Look at the picture underneath). As the blood 
passes through your kidneys, the waste is removed from the 
blood. This watery waste is your wee. 

Kidneys make wee all the time . Wee made in the kidneys runs 
down two thin tubes into a bag called the 'bladder'. The bladder 
stores your wee . The bladder is always filling up as more and 
more wee enters into it . The bladder fills up quickly if you drink 
a lot of water or juice . The bladder fills up slowly if you drink 
only a little water or juice. At the bottom of your bladder is a 
strong, tight muscle which holds the bladder shut . 

bladder. 

-1--_ Bladder muscle 

Page 1 



How do you know when you need to wee? 

When your bladder becomes almost full with wee, the muscle in 
your bladder feels it there . A message goes to your brain to 
warn you that there is not much room left for more wee . You have 
to keep the muscle in your bladder closed, or else you will wet 
the bed . 

It is very important that you wake up at night if you need to go to 
the toilet. If you are old enough, you can probably go to the 
bathroom alone . If you are younger, then Mummy or Daddy can 
take you to the bathroom . You must tighten the muscle in your 
bladder for a short time while you go quickly to the toilet. 
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How do you learn to control your bladder? 

When children reach the age of about 3 years, they learn to keep 
the muscle in their bladder closed during sleep. This stops them 
from wetting the bed. 

It is always a good idea to let your Mummy or Daddy know when 
you need to go to the toilet so that they can take you there 
before you wee into your clothes. If you are older you can go to 
the bathroom by yourself. It you are a girl, once you reach the 
tOilet, take down your clothes, sit on the toilet seat, and relax 
the muscle in your bladder. If you are a boy, once you reach the 
toilet, pull down your pyjamas, take down your pants, stand over 
the toilet seat, and relax the muscle in your bladder. This causes 
the wee to come out. After you have finished doing a wee, your 
bladder muscle will close again. If you can, wipe yourself and pull 
your clothes back up. It you can't, then ask your Mummy or Daddy 
to help you. Don't forget to wash your hands afterwards! 

c 
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Why do some children wet the bed at night? 

Ihese are some of the reasons why you may wet the bed at night : 

"" You may be fast asleep and not notice that you need to do a 

Wee. 
"" You may feel sleepy and tired and decide not to get out of bed 

to go to the toilet. 
"" You may be scared of going to the bathroom in the dark. Ask 
your Mummy and Daddy to leave the light on in the hall for you . 
"" You may have started to wet the bed only recently. Perhaps 
you are worried or upset about something . You should try to talk 
about this with your Mummy and Daddy, or even your teacher. 
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How can you control your bladder better? 

There is no need to be ashamed or embarrassed about your 
wetting problem . Many other children also wet the bed . 

Family doctors, nurses, and your parents are all trying to find the 
best way of helping you . You must try to learn by talking with 
your parents and practising what they teach you. If you want to 
get rid of your problem for ever, it is necessary for you to learn 
to control your bladder yourself . So you must do what the nurse 
and your parents tell you. If you are willing to try, then it is 
possible that your problem will go away. Are you willing to try? 

Think of what will happen once you succeed in controlling your 
bladder. You will be able to go on camping trips, school trips, and 
holidays with your family . You will also be able to stay overnight 
with your friends and relatives . These are just some of the things 
you will be able to dol You will also feel happier and so will your 
family . 
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NIGHT-TIME BLADDER 
CONTROL IN CHILDREN 

A Guide for Parents 

Peter Griffiths 



Written, designed and illustrated by Dr. Peter Griffiths, 
Consultant Clinical Psychologi st, Royal Hospital for Sick 
Children , Glasgow, in collaboration with the Department of 
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Using the Booklet 

This booklet has been written to help parents understand the 
nature of bladder control problems in children and some of 
the pifferent types of treatment available. The booklet 
should be read prior to the first clinic appointment. There is 
a separate booklet for the child to read or have read which 
describes in simple terms how the bladder works and how it 
can be controlled. Neither booklet is intended as a self
contained treatment package. The nurse at the Enuresis 
Clinic will offer a treatment programme for your child, and 
discuss and seek agreement on it with you and your child 
before implementation . 

Introduction 

Children usually achieve night -time bladder control at about 
three years of age. However, there are many who do not and 
some for whom bedwetting incidents continue until and even 
beyond school age. Generally the older the child, the more 
distress urinary incontinence causes. For the child, wetting 
the bed may result in taunting, teasing and ridicule by 
siblings and other children, and it may prevent participation 
in trips, cam ps and overnight stays in homes or hotels. For 
the parent, continual washing and changing of wet clothing and 
bedlinen can be both frustrating and tiring. 

To treat nocturnal enuresis , and thereby prevent 
consequences that might have a serious effect on the child's 
self -confidence, it is important to understand how bladder 
control is normally accomplished and the various ways in 
which it can go wrong. 
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Normal Bladder Control 

The kidneys cleanse and purify the blood in our body. Excess 
water along with impurities is excreted by the kidneys 
through two narrow tubes called 'ureters' into the bladder. 
This watery waste is called 'urine'. The kidneys constantly 
dribble urine into the bladder I whereas the bladder only 
empties when it is almost full. Urine passes from the bladder 
to the outside of the body through a narrow tube called the 
'urethra'. (See diagram below). 

Blood supply 

Kidneys 

Bladder 

Bladder muscle 
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The bladder is a flexible bag surrounded by muscles, situated 
above the pelvis. As it fills, it expands and the muscles 
around it stretch . A separate ring-shaped muscle called the 
'sphincter' encircles the opening at the bottom of the 
bladder, keeping it firmly closed while the bladder fills. 
When ' the bladder becomes almost full, the muscles 
surrounding it become tense, sending signals first to the 
spinal cord, then to the brain . The feeling of fullness and urge 
to go to the toilet are our experience of these signals. 

In babies, bladder tension signals reach only the spinal cord, 
not the brain. When the signals become strong, the spinal 
cord sends a message to the sphincter muscle to relax . As it 
does so, the bladder empties and urine flows down the 
urethra. This is a built --i n reflex and does not have to be 
learned . 

After about 20 months, when babies have grown into toddlers, 
their brain becomes capable of understanding the bladder 
tension signal s . Thus, most toddlers can recognise the 
feeling of a full bladder and keep the sphincter muscle closed 
by an act of will . This allows time for the toddler either to 
ask an adult for a potty or the toilet or to get there by 
themselves . 

The urge to urinate has to be responded to at night while 
asleep as well as during the day while awake . The urge to 
relieve a full bladder is so strong that children usually learn 
to waken to its call by about three to four years of age, even 
when sleeping deeply. 

Parents can teach the daytime toileting sequence of 
responding to a full bladder, going quickly to the toilet , 
partly undressing and urinating by means of instructi on, 
expl anation , prompting and demonstrating . The night -t ime 
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sequence of wakening in response to bladder fullness prior to 
carrying out the tOileting routine is altogether more difficult 
as both parent and child are likely to be sound asleep when 
the call comes. 

To learn the skill of completely independent urination during 
the night, children have to succeed at all the following stages: 

Perception Correctly judging bladder signals as a need to 
urinate. 

Arousal Waking when the urge to urinate comes during 
sleep. 

Retention Holding urine in the bladder by voluntarily 
keeping the sphincter muscle closed. 

Movement Locating the nearest toilet and moving there 
quickly . 

Undressing Taking down clothes and sitting on (if a girl) 
or standing over (if a boy) the toilet. 

Releasing Relaxing the sphincter muscle (opposite of 
retention) . 

Hygiene Wiping, redressing and washing hands. 

When practising bladder control, children learn fastest in the 
absence of stress and embarrassment, and when descriptive 
words like 'wee' or 'pee' are used clearly and consistently by 
the adult trainer. Success brings its own rewards. Being able 
to control previously wayward bodily functions gives most 
children a sense of maturity and increased self -confidence. It 
also attracts praise and warmth from the family . 
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Disorders of Bladder Control 

Bladder control is a complex skill and not surprisingly prone 
to difficulties. These range from unavoidable minor accidents 
during learning to major disorders sometimes lasting well 
i n t 0 -t h e pr i m a r y and eve n sec 0 n d a r y s c h 0 0 I per i 0 d . 
Bedwetting runs in families, affects more boys than girls and 
may be linked to depth of sleep. 

Night-time bladder control problems fall into three 
categories : medical, developmental and emotional. 

Med/cal Problems 

Failure to accomplish b!adder control or loss of control may 
on occasion indicate a kidney disorder, but a more common 
cause of loss of bladder control is urinary tract infection . 
Girls are more prone to such problems than boys. The urethra 
can become inflamed, making urination painful. Antibiotics 
usually treat the bacterial infection successfully, making the 
bedwetting short-lived . 

Other more serious problems include tumours of the bladder. 
These require surgical treatment. 

Developmental Problems 

Children with developmental disorders of bladder control 
show a distinct pattern of never having had a period of 
sustained dryness at night. They differ from those who 
acquire the habit then lose it later. 

Bedwetting is thought to occur because the child fails to 
learn to notice and respond appropriately to his or her need 
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to urinate . If the child repeatedly fails to waken in response 
to a wet bed , and becomes used to the discomfort of a wet 
bed, this leads to nocturnal enuresis . 

Emotional Problems 

Unlike children whose wetting falls within the developmental 
category, those who wet because of emotional upset usually 
have achieved dryness and then relapsed . Bedwetting can 
often be caused by pressure or demands that the child cannot 
cope with . Usually the wetting is short -lived and disappears 
when the cause is removed such as a school examination or 
when the child comes to terms with a major upheaval such as 
the arrival of a new baby . 

The urinary system is very sensitive to stress and anxiety . 
Prolonged stress or anxiety can cause the muscles 
surrounding the bladder to contract or go into spasm , 
thereby emptying the contents . 

Common sources of emotionally -based bladder disorders are 
a poor relationship between parent and child , family 
problems or fear of some aspect of school. These and other 
forms of stress such as the death of a close relative can 
produce bladder control problems. 
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Treating Bladder Control Disorders 

Treatment always depends on finding a cause so first a 
diagnosis must be made. Assessing whether a bladder 
control disorder is mainly medical, developmental or 
emotional and what type it is within these categories 
requires knowledge of the nature of the complaint, its 
background, and results from tests and examinations. 

Treatments for Medical Disorders 

Common infections like flu can upset the bladder. Normally 
loss of bladder control during ill-health is temporary .and the 
wetting stops as the child's health improves. Medication may 
be provided to speed up recovery from the illness. 

Surgery may be required in some cases. For instance, faults 
in the structure of the urinary system need to be repaired 
soon after birth . Altho'ugh this may correct the physical 
problem , it is not a substitute for toilet -training at the usual 
time of around two years of age. 

Treatments for Developmental Disorders 

Developmental disorders are generally tackled either by 
medication or training programmes. 

Medication is a popular treatment for nocturnal enuresis. The 
most widely prescribed medicine for bedwetting is 
Desmopressin . Although this works quite effectively while 
the ch ild is taking it , once treatment stops bedwetting often 
resumes . 
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Training programmes are designed to alter habits through 
practice, reward .and correction . They are carried out at 
home, under the supervision of a nurse , with the parent acting 
as a trainer and following an agreed procedure . Programmes 
are written down and a time-scale set. Good motivation and 
cooperation on the part of the child and good organisation 
and persistence on the part of the parent are essential for 
success. 

Home treatments include periodic awakening and toileting 
during the night , incentive schemes like star charts and 
d i aries , improving judgment of bodily sensations, 
communicating tOileting needs and training by means of urine 
alarms. Bedwetting where there is no physical cause is often 
best treated with a urine alarm either on its own or together 
with other training methods . 

Treatments for Emotional Disorders 

Many children suffer loss of bladder control as an effect of 
short -term stress at home or school, a bereavement or a 
disappointment. Treatment for them requires either taking 
the pressure off, providing support and confidence, or giving 
reassurance that the episode and its accompanying feelings 
will pass. Disrupted bladder control caused by prolonged 
stress like marital disharmony is more difficult to treat as 
the underlying cause may not be easy to alter. 
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Some Words Explained 

Bladder A flexible bag that temporarily stores urine from 
the kidneys . Situated within the pelvis. 

Nocturnal enuresis Another word for bedwetting. 

Sphincter muscle Ring-shaped muscle at the bladder 
opening . Normally closed but opens to allow urine to pass . 

Ureters The two tubes which drain urine from the kidneys to 
the bladder. 

Urethra The single tube which drains urine from the bladder 
to the outside of the body . 

Urinary Incontinence Another word for wetting . 
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USE OF THE PARENTS' MANUAL 

Introduction 

This manual describes a method for treating the common 
problem of bedwetting in school-age children. Instead of 
relying on drugs and procedures such as restricting fluid 
intake, the method uses a training programme, the object of 
which is to teach the child how to achieve bladder control 
during the night. 

The programme is conducted at home with a parent or 
guardian acting as the principal trainer. 

The programme is quite demanding, especially at the 
beginning. It should only be undertaken if everyone 
involved is prepared to stick with it and the extra work can 
be fitted into the household routine. 
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USE OF THE PARENTS' MANUAL 

Preliminary Instructions to Parents 

Having decided to try the training method, you should read 
the following instructions and complete the questionnaire 
on Page VIII. 

1) Before all else, ask your child if he/she wants to try the 
traInIng programme. Your child must be motivated 
from the start to become dry at night. 

2) Decide who is to be the principal trainer, that is, the 
child's mother, father or other guardian. Only one 
person should carry the responsibility for conducting 
the programme. 

3) The principal trainer must keep a record of progress in 
the Diary section at the end of the manual. 

4) Your child should be kept informed of all stages of the 
programme and should see his /her progress chart daily. 

5) The programme has been carefully designed to prevent 
confusion. If it is followed step-by-step, there should 
be little or no burden on your memory. 

6) A urine alarm device is supplied. Note that its purpose 
is to signal a bedwetting accident to the principal trainer 
so that he/she can waken the child and supervise the 
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USE OF THE PARENTS' MANUAL 

training activity. The alarm is not to be used for 
wakening the child directly. 

7) Operating instructions for the urine alarm device can be 
found in the Appendix at the end of this manual. The 
device consists of a detector pad which is connected to 
an alarm by means of a long flex. The pad is placed on 
the child's bed according to the instructions in the 
Appendix. The alarm is placed at the bedside of the 
principal trainer or where the trainer can hear it if it 
sounds before he/she retires to bed. 

Page IV 



USE OF THE PARENTS' MANUAL 

8) The alarm is set off when the pad is made wet with 
urine. To allow the urine alann to respond instantly, 
your child should only wear the top half of a pair of 
pyj amas or a T-shirt in bed. 

9) The first night of the programme is fairly strenuous, 
requiring the trainer to waken the child at hourly 
intervals throughout the night. Therefore, you should 
choose a night prior to a school holiday, such as a 
Friday, on which to start the training. 

10) The part of the manual devoted to the training 
programme is divided into four sections: 

I) First Training Night 
11) Ongoing Training 
In) Normal Routine 
IV) Diary 

You move from one section of the programme to the 
next according to the diagram on Page VI (this is 
important to understand). 
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USE OF THE PARENTS' MANUAL 

11 ) You should contact your psychologist if: 

a) the urine alarm breaks down; or 
b) you have to discontinue training for any reason 

12) Certain symbols are used in the programme indicating 
the following: 

Symbol Meaning 

Instruction or action 

* Diary recording 

Time of a procedure 
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USE OF THE PARENTS' MANUAL 

Questionnaire 

Complete these questions when you are ready to: 

h · . b h .. l' ? W 0 IS gOIng to e t e pnnCl pa traIner. . ..................... . 

What is the date for starting? ................................... . 

What is your child ' s favourite cold drink? .................... . 

When is your chi Id ' s usual bedtime? .......................... . 

Note: You should not let your child choose a favourite 
hot drink, like tea or coffee, or any other which 
needs time spent on preparation. 
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FINALLY, READ THROUGH THE 
TRAINING PROGRAMME TO 
FAMILIARIZE YOURSELF WITH 
THE PROCEDURES. THERE IS 
NO NEED TO MEMORIZE ANY
THING. 
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THE 
TRAINING 

PROGRAMME 



~ 
STEP 1 I 

FIRST TRAINING NIGHT 

One hour before child's bedtime 

Sit your child on the bed and explain the 
training procedure to him/her in these 
words: 

(a) "1 shall place the pad on the bed. First, you will 
have to lie down on it. Then, you must count to 
twenty. Next you go quickly to the toilet and try 
your best to use it. We will practice this three 
times. This is called the Three Times Toilet 
Practice. 

(b) After you go to bed, I will wake you every hour 
to go to the toilet. You should only use it if you 
really have to. When you come back to bed you 
will feel the sheets to make sure they are nice and 
dry. Then, I will give you a drink before you go 
back to sleep. 

( c ) If you wet the bed, the alarm will go off in my 
room. I will come and wake you up so that you 
can go to the toilet as quickly as you can. When 
you come back, take the wet sheets off to the 
dirty laundry. Fetch clean sheets and make the 
bed by yourself or with some help from me. 
Lastly, you will have to do the Three Times 
Toilet Practice again." 
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FIRST TRAINING NIGHT 

~ One hour before child's bedtime 

STEP 2 I After the explanation to your child: 

- Place the urine detector pad on the bed in 
the correct position (See Appendix) 

- Place the alarm unit where you can hear it 

- Connect the pad and alarm with the flex 

- Prepare a pile of dry sheets in your child's 
bedroom so as to be handy and prepare a 
convenient place for himlher to deposit 
wet sheets 
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& 
STEP 3 I 

FIRST TRAINING NIGHT 

One hour before child's bedtime 

Get your child to repeat the following 
sequence three times. This is: 

The Three Times Toilet Practice 

Your child should carry out this sequence unaided if 
possible. Ideally, you should remain outside the 
bedroom. There should be adequate lighting between 
the bedroom and toilet, although the bedroom light 
should be off or just on dimly. 

- Make your child lie on the bed 

- Get himlher to count aloud slowly up to 20 

- Send your child quickly to the toilet and get 
himlher to try and use it 

- Return himlher to bed 

Repeat the sequence twice more 

When finished, let your child follow hislher usual routine 
prior to bedtime. Relax for an hour, then GO TO PAGE 4. 
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FIRST TRAINING NIGHT 

,!©\ At child's bedtime 

- Give your child a half glass of hislher 
favourite cold drink 

- Get your child to recall the training 
programme which you explained to 
him/her an hour before (See Page 1) 
The main gist is all that is required 

- Switch on the alarm 

- Tuck himlher up in bed for the night 

Make a note of the time ................... p.m. 

Suggestion: Use a kitchen timer or similar 
device to remind you when an hour has 
passed 

..... GO ON TO PAGE 5 
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FIRST TRAINING NIGHT 

/fffJ\ During the first hour after child is put to bed 

IF the urine alarm does not go off in the 
first hour after bedtime GO TO PAGE 6 

IF the urine alarm does go off in the first 
hour after bedtime GO TO PAGE 7 
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FIRST TRAINING NIGHT 

[@\, After first hour then hourly throughout the night 

- Waken your child. You must ensure he/she is roused 
from sleep 

- Make your child go to the toilet but tell him/her to use it 
only ifreally necessary 

IF your child does not need to use the toilet, praise himlher 
for good control 

IF your child cannot wait, praise himlher for using the 
toilet properly 

- When your child returns to bed, make himlher feel the 
sheets and ask himlher if they are dry 

- Give your child a half glass ofhislher favourite cold drink 

- Let himlher go back to sI eep 

Repeat this section after every hour throughout the night 
unless an accident occurs as signalled by the alarm. In case 
of an accident GO TO PAGE 7. 

r!©\ In the morning 

* Enter date and result in the Diary on Page 15. After 
completing the first training night GO ON TO PAGE 8. 
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FIRST TRAINING NIGHT 

,10' ~ At any time throughout the night 

What to do if your child wets the bed: 

- Switch off the alann 

- Wake your child up and show your disappointment in 
himlher for wetting the bed 

- Send your child quickly to the toilet so that he/she can 
finish urinating 

- Get your child to take off his/her wet nightclothes and 
wet sheets and put these with the dirty laundry 

- Wipe dry and replace the pad on the bed 

- Tell your child to change hislher nightclothes, then bring 
clean sheets and make the bed by himselflherself or with 
some help from you 

- Now make your child do the Three Times Toilet Practice 
(See Page 3) 

- Reset the alarm and let your child go back to sleep for an 
hour. In case of an accident within this hour repeat the 
above routine. Otherwise, at one hour after the accident 
GO BACK TO PAGE 6. 

Page 7 



ONGOING TRAINING: THE SECOND NIGHT 
AND THOSE FOLLOWING UNTIL THE 
SEVENTH CONSECUTIVE DRY NIGHT 

/©\ At bedtime 

- Place the urine detector pad on the bed 

IF your child was wet the night before, he/she must now do 
the Three Times Toilet Practice (See Page 3) 

- Give your child a half glass of hislher favourite or usual 
bedtime drink 

- Remind your child that he/she should do hislher best to 
stay dry and that ifhe/she is wet then he/she will have to 
change the sheets and do the Three Times Toilet Practice 

- Ask your child what he/she must do if the need to urinate 
comes on during the night (your child should reply that 
he/she must wake up immediately and go quickly to the 
toilet) 

- Switch on the alarm 

- Let your child go to sleep. Do not wake himlher unless 
the alarm sounds and the bed is wet 

If an accident occurs GO TO PAGE 9. If your child 
remains dry throughout the night GO TO PAGE 10. 
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ONGOING TRAINING: THE SECOND NIGHT 
AND THOSE FOLLOWING UNTIL THE 
SEVENTH CONSECUTIVE DRY NIGHT 

/§i5\ At any time throughout the night 

What to do if your child wets the bed: 

- Switch off the alarm 

- Waken your child and show your disappointment in 
himlher for wetting the bed 

- Send himlher immediately to the toilet to finish urinating 

- Have himlher change hislher nightclothes if wet and take 
the wet bedlinen to the dirty laundry 

- Wipe the pad dry and replace on the bed 

- Get your child to remake the bed with clean sheets 

- Get himlher to do the Three Times Toilet Practice 
(See Page 3) 

- Reset the alann and return your child to bed. Repeat this 
procedure for subsequent accidents during the night. 

/§i5\ In the morning 

* Enter date and result in the Diary and show your child 
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ONGOING TRAINING: THE SECOND NIGHT 
AND THOSE FOLLOWING UNTIL THE 
SEVENTH CONSECUTIVE DRY NIGHT 

/ifiJ\ In the morning 

After a completely dry night: 

- Make your child feel the dry sheets 

- Praise your child for not wetting the bed both in the 
morning and during the day 

- Make sure other members of the family praise himlher as 
well 

* Enter date and result in the Diary and show your child 

When your child has achieved seven completely dry 
nights in a row ..... GO TO PAGE 11. 
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NORMAL ROUTINE: THOSE NIGHTS 
FOLLOWING THE SEVENTH CONSECUTIVE 

DRY NIGHT UNTIL THE FOURTEENTH 
CONSECUTIVE DRY NIGHT 

,!©\ At bedtime 

- Remove the urine alarm and detector pad 

- Give your child a drink if he/she needs one 

/©\ In the morning 

- Get your child to feel his/her bed to check that it is dry 

IF the bed is dry, praise your child now and during the day 
for keeping it that way 

IF the bed is wet ..... GO TO PAGE 12 

Repeat this sequence over subsequent nights and days, 
remembering to make an entry in the Diary each morning 
which you show your child 

When the bed is dry fourteen nights in a row (including 
the seven before Normal Routine) ..... GO TO PAGE 13. 
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NORMAL ROUTINE: THOSE NIGHTS 
FOLLOWING THE SEVENTH CONSECUTIVE 

DRY NIGHT UNTIL THE FOURTEENTH 
CONSECUTIVE DRY NIGHT 

/@\, In the morning 

What to do if the bed is wet: 

- Express your disappointment to your child about the 
accident 

- Have himlher tidy away the nightclothes and bedlinen 

- Get your child to remake the bed 

* Make an entry in the diary to record the wet night and 
show this to your child 

For the next night GO BACK TO PAGE 11. 

IF your child wet the bed twice in any seven days after the 
beginning of the Normal Routine period (See Diagram -
Page VI) ..... GO BACK TO PAGE 8. 
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NORMAL ROUTINE: THOSE NIGHTS 
FOLLOWING THE SEVENTH CONSECUTIVE 

DRY NIGHT UNTIL THE FOURTEENTH 
CONSECUTIVE DRY NIGHT 

,J@\, With the minimum of delay 

- Finish training and give your child a special treat! 

END OF PROGRAMME 
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DIARY 

- Make a record of dry and wet nights. This should be done 
in the morning. If one or several accidents occur, this 
simply counts as a wet night for the record. If no 
accidents occur, this counts as a dry night. 

- Enter the date and the word 'wet' or 'dry' in the 
appropriate boxes overleaf. 

- Remember to add up the successive dry nights to decide if 
it is time to change to a different section of the 
programme (See Page VI). 
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TRAINING RESULTS 

End of week 1 

Date I 
I I I I I I I WetlDry 

End of week 2 

Date I 
WetIDry I I I I I I I 

End of week 3 

I I I 
Date I 

I I I I WetlDry 
End of week 4 

I 
Date I 

I I 
I 

I I I WetIDry 
End of week 5 

Date I 
I I I I I I I WetlDry 

End of w"eek 6 

Date I 
WetlDry I I I I I I I 

End of week 7 

Date I 
WetIDry I I I I I I I 

End of week 8 

Date I 
WetIDry I I I I I I I 

End of week 9 

Date I 
WetIDry I I I I I I I 
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TRAINING RESULTS 

End of week 10 

Date I 
I I I I I ! I 

WetIDry 
End 0 - week I I 

Date I 
WetIDry I I I I I I I 

End of week 12 

Date I 
I I I I I t I WetIDry 

End 0- week 13 

Date I 
I I I I I i I WetlDry 

End 0- week 14 

Date I 
WetIDry I I I I I I I 

End of week 15 

Date I 
WetIDry I I I I I ! I End 0- week 16 

Date I 
WetIDry I I I I I I I 

Please bring the completed diary with you to your next 
appointment at the Clinic. Remember, it is very important 
that you keep an accurate record of your child's wet and dry 
nights. Thank you. 
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URINE ALARM: INSTRUCTIONS FOR USE 

The urine alarm described is the Eastleigh Model SM 1 M 
Multitone. The equipment consists of an alarm unit 
connected by a flexible lead to a single detector pad. When 
the detector pad is wetted with a small amount of urine, the 
alann emits a loud pulsating sound and a red lamp flashes 
to enable location of the alarm unit in a darkened room. 

The child should sleep bare from the waist down in order to 
speed up the reaction. 

Once the bed has been wetted the detector pad should be 
wiped dry and the bed remade with a dry sheet. 

Testing 

Pri or to use, test the alarm by switching on and touching 
the metal surfaces of the press studs together. This ' should 
result in a loud pulsating tone and a flashing red light from 
the alarm unit. Alternatively, a more correct test when 
assembled on the bed is to pour a small amount of salty 
water on to the detector pad to imitate the action of urine 
setting off the alann. Failure of the alann may be due to 
low battery voltage (See Battery Replacement). 

Reset the alarm by switching off, wiping the detector pad 
dry and switching on again. If the alarm fails to operate 
when the detector pad is wet but does operate when the 
press studs are together, the detector pad may require 
replacing. 



URINE ALARM: INSTRUCTIONS FOR USE 

Detector Pad 

Do not fold, crease or scratch the detector pad as this will 
lead to premature failure of the sensitive surface. 

To clean the detector pad, wipe with a soap or detergent 
solution and dry with a soft cloth. 

Do not wash the cotton draw sheet in biological detergent 
as this may hinder the action. 

If the child perspires heavily, the alarm may go off 
accidentally. In this case, try using a double draw sheet. 

Arrangement in Bed 

1) Cover the mattress with a waterproof sheet. 

2) Place the detector pad at about waist level with the 
shiny metallic surface facing upwards. If necessary, 
with restless children, fasten to the bed with tapes (not 
provided) through the slots in the corners of the pad and 
passing beneath the detector pad and under the mattress. 

3) Position the alarm unit where you can hear it during the 
evening and night, for example, beside your armchair or 
on your bedside table. 



URINE ALARM: INSTRUCTIONS FOR USE 

4) Cover the detector pad with a cotton or flanelette draw 
sheet. Do not use nylon sheets as they do not allow 
liquid to penetrate quickly. 

5) Make up the bed as normal. 

6) Switch on the alann when your child gets into bed. 

Example of a bedroom floor-plan showing a possible 
position of the alarm in relation to the child's bed: 
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URINE ALARM: INSTRUCTIONS FOR USE 

Battery Replacement 

Remove the sliding cover underneath the case and 
disconnect the battery by lifting the connector. 
Replacement dry battery is either PP3 or 6LR61. For 
longer battery life an alkaline battery, MN1604, may be 
used. 

SWITCH OFF THE ALARM WHEN NOT IN USE 

Supplier 

N H Eastwood & Son Ltd 
F erraris House 
Aden Road 
Enfield 
London 
EN37SE 

Tel: 0181-805-9055 
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USE OF THE PARENTS' MANUAL 

Introduction 

This manual describes a method for treating the common 
problem of bedwetting in school-age children. Instead of 
relying on drugs and procedures such as restricting fluid 
intake, the method uses a training programme, the object of 
which is to teach the child how to achieve bladder control 
during the night. 

, 

The programme is conducted at home with a parent or 
guardian acting as the principal trainer. 

The programme is quite demanding. It should only be 
undertaken if everyone involved is prepared to stick with it 
and the extra work can be fitted into the household routine. 
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USE OF THE PARENTS' MANUAL 

Preliminary Instructions to Parents 

Having decided to try the training method, you should read 
the following instructions and complete the questionnaire 
on Page VII. 

1) Before all else, ask your child if he/she wants to try the 
traInIng programme. Your child must be motivated 
from ~he start to become dry at night. 

2) Decide who is to be the principal trainer, that is, the 
child's mother, father or other guardian. Only one 
person should carry the responsibility for conducting 
the programme. 

3) The principal trainer must keep a record of progress in 
the Diary section at the end of the manual. 

4) Your child should be kept informed of all stages of the 
programme and should see his /her progress chart daily. 

5) The programme has been carefully designed to prevent 
confusion. If it is followed step-by-step, there should 
be little or no burden on your memory. 

6) A urine alarm device is supplied. Note that its purpose 
is to signal a bedwetting accident to the child. Only if 
the child does not waken to the alarm, should the 
trainer assist in wakening the child. It is important 
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USE OF THE PARENTS' MANUAL 

to remember that the child should switch off the 
alarm and not the trainer. 

7) Operating instructions for the urine alarm device can be 
found in the Appendix at the end of this manual. The 
device consists of a detector pad which is connected to 
an alarm by means of a long flex. The pad is placed on 
the child's bed according to the instructions in the 
Appendix. The alarm is placed at the child's bedside. 
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USE OF THE PARENTS' MANUAL 

8) The alarm is set off when the pad is made wet with 
urine. To allow the urine alarm to respond instantly, 
your child should only wear the top half of a pair of 
pyj amas or a T-shirt in bed. 

9) It is a good idea to choose a night prior to a school 
holiday, such as a Friday, on which to start the training. 

10) The part of the manual devoted to the training 
programme is divided into two sections: 

I) Urine Alarm Training 
IT) Diary 

You continue with the training programme until the 
goal of 14 consecutive dry nights is achieved. 
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USE OF THE PARENTS' MANUAL 

11) You should contact your psychologist if: 

a) the urine alarm breaks down; or 
b) you have to discontinue training for any reason 

12) Certain symbols are used in the programme indicating 
the following: 

Symbol Meaning 

Instruction or action 

* Diary recording 

Time of a procedure 
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USE OF THE PARENTS' MANUAL 

Questionnaire 

Complete these questions when you are ready to: 

Wh ' . b h . . 1 . ? o IS gOIng to e t e pnncIpa traIner ....................... . 

What is the date for starting? ................................... . 

What is your child's favourite cold drink? .................... . 

When is your child's usual bedtime? .......................... . 

Note: You should not let your child choose a favourite 
hot drink, like tea or coffee, or any other which 
needs time spent on preparation. 
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FINALLY, READ THROUGH THE 
TRAINING PROGRAMME TO 
FAMILIARIZE YOURSELF WITH 
THEPROCEDURES. THERE IS 
NO NEED TO MEMORIZE ANY
THING. 
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THE 
TRAINING 

PROGRAMME 



~ 
STEP 1 I 

URINE ALARM TRAINING 

At child's bedtime 

Sit your child on the bed and explain the 
training procedure to him/her in these 
words: 

"If you wet the bed, the alarm will go off in your 
room. You will have to wake you up, switch off 
the alarm and go to the toilet as quickly as you 
can. I will be there to help you." 

STEP 2 After the explanation to your child: 

- Place the urine detector pad on the bed in 
the correct position (See Appendix) 

- Place the alarm unit where your child can 
hear it 

- Connect the pad and alarm with the flex 
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URINE ALARM TRAINING 

I©\ At child's bedtime 

- Send your child to the toilet and get 
himlher to try and use it 

- Give your child a half glass ofhislher 
favourite cold drink 

- Get him/her to switch on the alarm 

- Tuck himlher up in bed for the night 

(@\ During the night after child is put to bed 

IF the urine alarm does go off during the night 
GO TO PAGE 3 

IF the urine alarm does not off go during the 
night GO TO PAGE 4 

Page 2 



URINE ALARM TRAINING 

~ At any time throughout the night 

What to do when you hear the alarm go off: 

- If your child has not woken to the alarm, wake himlher up 

- Your child should switch off the alarm (do not switch it 
off yourself) 

- Send himlher immediately to the toilet to finish urinating 

- Help himlher change hislher nightclothes if wet 

- Take the wet bedlinen to the dirty laundry 

- Wipe the pad dry and replace on the bed 

- Remake the bed with clean sheets 

- Get your child to reset the alarm and return your child to 
bed. 

Repeat this procedure for subsequent accidents during 
the night. 

(@\, In the morning 

* Enter date and result in the Diary on Page 7 and show 
your child 
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URINE ALARM TRAINING 

/ifiJ::, In the morning 

After a completely dry night: 

- Praise your child for not wetting the bed both in the 
morning and during the day 

- Make sure other members of the family praise himlher as 
well 

* Enter date and result in the Diary on Page 7 and show 
your child 

When your child has achieved fourteen completely dry 
nights in a row ..... GO TO PAGE 5. 
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URINE ALARM TRAINING 

,J@\ With the minimum of delay 

- Finish training and give your child a special treat! 

END OF PROGRAMME 
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OF 
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RESULTS 



DIARY 

- Make a record of dry and wet nights. This should be done 
in the morning. If one or several accidents occur, this 
simply counts as a wet night for the record. If no 
accidents occur, this counts as a dry night. 

- Enter the date and the word 'wet' or 'dry' in the 
appropriate boxes overleaf. 

- Reme1l1ber to add up the successive dry nights so that you 
know when your child has achieved fourteen dry nights in 
a row. 
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TRAINING RESULTS 
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TRAINING RESULTS 

End of week 10 

Date I 
I I I t I WetIDry 

End 0- week 11 

Date I 
I I I I WetIDry 

End of week 12 

Date I 
WetIDry , I I I 

End Jweek l3 

Date I 
I I I I WetIDry 

End of week 14 

Date I 
WetIDry I I I I 

End of week 15 

Date I 
WetIDry I I I I 

End of week 16 

Date I 
WetIDry I I I I 

Please bring the completed diary with you to your next 
appointment at the Clinic. Remember, it is very important 
that you keep an accurate record of your child's wet and dry 
nights. Thank you. 
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URINE ALARM: INSTRUCTIONS FOR USE 

The urine alarm described is the Eastleigh Model SMIM 
Multitone. The equipment consists of an alarm unit 
connected by a flexible lead to a single detector pad. When 
the detector pad is wetted with a small amount of urine, the 
alarm emits a loud pulsating sound and a red lamp flashes 
to enable location of the alarm unit in a darkened room. 

The child should sleep bare from the waist down in order to 
speed up the reaction. 

Once the bed has been wetted the detector pad should be 
wiped dry and the bed remade with a dry sheet. 

Testing 

Prior to use, test the alarm by switching on and touching 
the metal surfaces of the press studs together. This should 
result in a loud pUlsating tone and a flashing red light from 
the alarm unit. Alternatively, a more correct test when 
assembled on the bed is to pour a small amount of salty 
water on to the detector pad to imitate the action of urine 
setting off th alarm. Failure of the alarm may be due to 
low battery voltage (See Battery Replacement).' 

Reset the alarm by switching off, wiping the detector pad 
dry and switching on again. If the alarm fails to operate 
when the detector pad is wet but does operate when the 
press studs are together, the detector pad may require 
replacing. , 
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Detector Pad . 

Do not fold, crease or scratch the detector pad as this will 
lead to premature failure of the sensitive surface. 

To clean the detector pad, wipe with a soap or detergent 
solution and dry with a soft cloth. 

Do not yvash the cotton draw sheet in biological detergent 
as this may hinder the action. 

If the child perspires heavily, the alann may go off 
accidentally. In this case, try using a double draw sheet. 

Arrangement in Bed 

1) Cover the mattress with a waterproof sheet. 

2) Place the detector pad at about waist level with the 
shiny metallic surface facing upwards. If necessary, 
with restless children, fasten to the bed with tapes (not 
provided) through the slots in the corners of the pad and 
passing beneath the detector pad and under the mattress. 

3) Position the alarm unit where your child can hear it, for 
example, on hislher bedside table. 
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4) Cover the detector pad with a cotton or flanelette draw 
sheet. Do not use nylon sheets as they do not allow 
liquid to penetrate quickly. 

5) Make up the bed as normal. 

6) Get your child to switch on the alarm when he/she gets 
. into bed. 

Example of a bedroom floor-plan showing a possible 
position of the alarm in relation to the child's bed: 
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Battery Replacement 

Remove the sliding cover underneath the case and 
disconnect the battery by lifting the connector. 
Replacement dry battery is either PP3 or 6LR61. For 
longer battery life an alkaline battery, MN1604, may be 
used. 

SWI,TCH OFF THE ALARM WHEN NOT IN USE 

Supplier 

N H Eastwood & Son Ltd 
F erraris House 
Aden Road 
Enfield 
London 
EN37SE 

Tel: 0181-805-9055 
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ENURESIS CLINIC - QUESTIONNAIRE 

Please complete and return as soon as possible after receipt in the pre-paid envelope 
provided. All information will be treated in the strictest confidentiality. 

Reference number Child's date of birth ------------ ---------

Add ress (include postcode) _____________________ _ 

Contact telephone num ber ______________________ _ 

Are you still seeking an appointment at this Clinic? ____________ _ 

If you a re, would you kindly answer the following questions: 

Does your cruld have a problem with bedwetting? _______________ _ 

On how many days per week approximately are there accidents? _______ __ 

Has your child been wetting the bed since birth? _______________ __ 

Has your child been wetting the bed only recently? _____________ _ 

What treatments have ou already tried? __________________ __ 

Does your child ha e wetting accidents during the day at all? ____________ _ 

If so, on how many days per week approximately are there accidents? _______ _ 

Does your child ha e soiling accidents at all? _______________ _ 

If so, on how many days per week approximately are there accidents? _______ _ 

Does your child attend a special school or unjt? _______________ _ 

Please add any further details you consider important _______________ _ 

Thi fonn wa filled in b Date ----------
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ENURESIS CLINIC - DIARY 

Please complete the daily record below from the day of receipt for a 4-week period. 

Make a record of dry and wet nights. This should be done in the morning. If one or 
several accidents occur, this simply COlmts as a wet night for the record . If no accidents 
occur, this counts as a dry night. 

Enter the date and the word 'wet' or 'dry' in the appropriate boxes below. 

It is important you keep this record. It will only take a few seconds of your time. 

Please remember to bring the diary with you to your first appointment. 

Thank you. 

Reference number ________ _ Child's date of birth ------

Week One 
Date 

I I Wet/Dry 

Week Two 

Date 

I I Wet/Dry 

Week Three 
Date 

I I Wet/Dry 

Week Four 
Date 

I I WetlDry 
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ENURESIS CLINIC - DIARY 

Please complete the daIly record overleaf from the day of receipt for a 16-week period. 

Make a record of dry and wet nights. This should be done in the morning. If one or 
several accidents occur, tIllS simply counts as a wet night for the record. If no accidents 
occur, this counts as a dry night. 

Enter the date and the word ' wet ' or ' dry' in the appropriate boxes overleaf. 

It is important you keep this record. It will only take a few seconds of your time. 

Thank you. 

Rererencenumber ________________ __ Child's date of birth ___________ _ 



Week One 

Date I 
Wet/Dry I I I I I I I 

Week Two 

Date I 
Wet/Dry I I I I I I I 

Week Three 

Date I 
Wet/Dry I I I I I I I 

Week Four 

Date I 
Wet/Dry I I I I I I I 

Week Five 

Date I 
Wet/Dry I I I I I I I 

Week Six 

Date I 
Wet/Dry I I I I I I 

Week Seven 

Date I 
WetlDry I I I I I I 

Date I 
Wet/Dry 

Week Eirt 
I I I I I 



Week Nine 

Week Ten 

~~~ry 11-----+--1 -+------+----+---+-----+-----i 

Week Eleven 

Week Twelve 

Week Thirteen 

Week Fourteen 

~~~ry 1 I 1 

Week Fifteen 

Week Sixteen 
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PA TIENT DA T ASET rN = 36) 

A = Serial number 

B = Clinic to which patient was assigned (by clerical administrator at Paediatric 

Epidemiology and Child Health Unit, Royal Hospital for Sick Children, Glasgow) 

C = Referral discipline 

D = Sex 

E = Chronological age (years) at first appointment (experimental groups) or on date 

wetting diary was posted to patient's parents (control group) 

F = Deprivation category 

G = Previous alarm treatment 

H = Study group (M-DBT = modified dry-bed training; UA T = urine alarm training; 

and WLC = waiting-list control ) 

I = Type of nocturnal enuresis 

J = Baseline wetting frequency (number of wet nights during last week of 4-week pre

treatment period) 

K = Number of missed appointments (experimental groups) 

L = Serial number 

M = Time taken (weeks) to achieve initial success criterion of 14 consecutive dry nights 

(experi mental groups) 

N = Short-term outcome (i .e., during or immediately after 16-week period) 

(qualitative) 

0 = Short-term wetting frequency (number of wet nights during week immediately after 

a child attaining initial success criterion of 14 consecutive dry nights or week 

immediately after 16-week treatment period, whichever occurred sooner - experimental 

groups; and during week immediately after a child spontaneously remitting (i.e. , 14 

consecutive dry nights) or week immediately after completion of 16-week diary, 

whiche er occurred sooner - control group) 

P = Long-term outcome at 3-month follow-up of patients who attained initial success 

criterion during 16-week treatment period (qualitative) (experimental groups) 

Q = Long-term wetting frequency at 3-month follow-up of patients who attained initial 

success criterion during 16-week treatment period (number of wet nights per week at 

this point in time) (experimental groups) 



R = Long-term outcome at 6-month follow-up of patients who attained initial success 

criterion during 16-week treatment period (qualitative) (experimental groups) 

S = Long-term wetting frequency at 6-month follow-up of patients who attained initial 

success criterion during 16-week treatment period (number of wet nights per week at 

this point in time) (experimental groups) 

Note: NI A = not applicable 



A B C 0 E F G H I J K 

1 Clarkston GP Male 9.40 1 Yes M-OBT Primary 7 0 

3 Orumchapel GP Male 7.10 5 No M-OBT Primary 7 0 

12 Possilpark GP Male 8.75 7 Yes M-OBT Secondary 5 0 

27 Possilpark Health visitor Male 10.27 6 No M-OBT Secondary 4 1 

31 Poll ok GP Male 12.36 4 No M-OBT Primary 5 0 

36 Balvicar GP Male 11 .80 4 No M-OBT Primary 7 0 

19 Pollok GP Female 12.34 3 Yes M-OBT Primary 5 0 

20 Balvicar GP Female 7.68 1 No M-OBT Primary 4 0 

25 Pollok GP Female 11 .56 7 No M-OBT Primary 7 0 

29 Pollok Paediatrics Female 10.04 7 No M-OBT Primary 7 0 

30 Clydebank GP Female 8.18 6 No M-OBT Primary 5 0 

34 Easterhouse GP Female 9.70 5 No M-OBT Secondary 4 1 

5 Clarkston GP Male 8.24 2 Yes UAT Primary 4 0 

6 Pollok GP Male 11 .61 7 Yes UAT Secondary 7 0 

10 Pollok GP Male 12.98 6 Yes UAT Primary 7 0 

15 Pollok GP Male 10.90 6 No UAT Primary 7 0 

23 Possilpark GP Male 9.16 6 No UAT Primary 4 0 

33 Clarkston GP Male 7. 18 2 No UAT Secondary 6 0 

2 Pollok GP Female 8.32 6 No UAT Primary 4 0 

9 Possilpark GP Female 10.04 6 Yes UAT Secondary 7 1 

16 Balvicar GP Female 9.69 6 Yes UAT Secondary 4 0 

26 Clarkston GP Female 7.08 2 No UAT Secondary 4 0 

28 Pollok Nurse Female 12.20 3 Yes UAT Primary 7 0 

35 Clydebank GP Female 11 .81 5 No UAT Secondary 5 1 

8 Easterhouse Paediatrics Male 10.69 5 Yes WLC Secondary 5 NlA 

11 Possilpark GP Male 11.03 2 Yes WLC Primary 5 N/A 

14 Possilpark GP Male 8.25 7 No WLC Primary 5 N/A 

22 Poll ok GP Male 9.24 5 No WLC Primary 7 N/A 

24 PossJlpark GP Male 7.04 7 No W LC Primary 6 N/A 

32 Possllpark GP Male 12.70 6 Yes WLC Primary 4 NlA 

4 Pollok Health visitor Female 7.55 7 No WLC Primary 7 NlA 

7 PoIlok GP Female 10.07 7 No WLC Primary 7 NlA 

13 Eastemous-e Nurse Female 9.73 7 No WLC Primary 7 N/A 

17 Pollok GP Female 11 .33 3 Yes W LC Primary 5 N/A 

18 Pollok GP Female 12.31 6 Yes WLC Primary 6 N/A 

21 Pollok GP Female 8.22 7 Yes WLC Secondary 7 NJA 



L M N 0 P Q R S 

1 N/A Lack of Success 4 N/A N/A N/A N/A 
3 3.57 Initial Success 0 Continued Success 0 Continued Success 0 
12 6.00 Initial Success 0 Continued Success 0 Relapse 3 
27 N1A Lack of Success 2 N/A N/A N/A N/A 
31 N1A Lack of Success 3 N/A N/A N/A N1A 
36 2.29 Initial Success 0 Continued Success 0 Continued Success 0 

19 6.29 Initial Success 0 Continued Success 0 Continued Success 0 

20 6.14 Initial Success 0 Continued Success 0 Continued Success 0 
25 13.71 Initial Success 0 Continued Success 0 Continued Success 0 

29 16.00 Initial Success 0 Continued Success 0 Continued Success 0 
30 N1A Lack of Success 1 N/A N/A N/A N/A 
34 2.00 Initial Success 0 Continued Success 0 Continued Success 0 
5 N1A Lack of Success 5 N/A N1A NJA N/A 
6 N/A Lack of Success 2 N/A N/A N1A N/A 
10 N/A Lack of Success 6 N/A N1A N/A N1A 
15 N/A Lack of Success 3 N/A N/A N/A N/A 
23 N1A Lack of Success 1 N/A N1A N/A N/A 
33 N/A Lack of Success 6 N/A N/A N/A N/A 
2 N1A Lack of Success 3 N/A N1A N1A N/A 
9 N1A Lack of Success 6 N/A N/A N/A N/A 
16 6.00 Initial Success 0 Continued Success 0 Relapse 3 

26 13.00 Initial Success 0 Continued Success 0 Continued Success 0 

28 N1A Lack of Success 7 N1A N/A N1A N/A 
35 13.86 Initial Success 0 Continued Success 0 Continued Success 0 

8 N/A Continued Wetting 5 N/A N/A N1A N1A 
11 N/A Continued Wetting 5 N/A N/A N/A N1A 
14 N1A Continued Wetting 3 N1A N/A N1A N/A 

22 N1A Continued Wetting 7 N/A N1A N/A N/A 
24 N1A Continued Wetting 6 N/A N/A N/A N1A 
32 N1A Continued Wetting 2 N/A N/A N1A N/A 
4 N1A Continued Wetting 7 N/A N/A N/A N/A 
7 N/A Continued Wetting 7 N/A N/A N/A N1A 
13 N1A Continued Wetting 7 N/A N1A N/A N1A 
17 N1A Continued Wetting 5 N/A N/A N1A N/A 
18 N1A Continued Wetting 6 N/A N/A N/A N/A 
21 N1A Spontaneous Remission 0 N/A N/A N/A N/A 
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I : 

R EVISED RUTTER PARENT SCALE FOR 

SCHOOL-AcE CHILDREN ::~ 
NFER-NELSOi\ 

Child's name: Age : 

Below are a series of descriptions of behaviour often shown by children . After each stalement are three columns: 
Does not apply, Applies somewhat and Certainly applies. If your child definitely shows the behaviour described 
by the statement, place a cross in the box under column 3 Certainly applies. If your child shows the behaviour 
described by the statemenl but to a lesser degree or less often , place a cross in the box under column 2 Applies 
somewhat. If, as far as you are aware, your child does not show the behaviour, place 
a cross in the box under column 1 Does not apply 

Please complete on the basIs of your child's behaviour dUring the past 
three months. 

Put one cross against each statement. Thank you . 

ThiS statement .. 

1. Tries to be fair In games 

2. Very restless, has difficulty staying seated for long 

3. Considerate of other people 's feelings 

4. SqUirmy, fidgety child 

5. Often destroys or damages own or others' property 

6. Has had tears on arrival at school or has refused to go 
Into the building in the past 12 months 

7. Will try to help someone who has been hurt 

8. Frequently fights or IS extremely quarrelsome with other children 

9. Gives up easily 

10. Not much liked by other children 

11 . Volunteers to help around the house or garden 

12. Often worried, wOrries about many things 

13 Tends not to finish things started, short attention span 

14 Spontaneously affectionate to family members 

15. Tends to be on own, rather solitary 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D D 
D D 
D D 
D D 
D D 
D D 
D D 
D D 
D D 
D D 
D D 
D D 
D D 
D D 
D D 



This statement .. . 

16. Irritable, touchy, is quick to 'fly off the handle ' O . 0 0 
17. Kind to younger children O. 0 0 
18. Often appears miserable, unhappy, tearful or distressed 0 ·0 D 
19. Resentful or aggressive when corrected -0 D D 
20. Blames others for things D D D 
21 . Comforts a child who is crying or upset 0 0 D 
22. Has a stutter or stammer 0 D D 
23. Has other speech difficulty 0 D D 
24. Truants from school D D 0 
25. Has twitches, mannerisms, or tics of the face and body D 0 D 
26. Frequently sucks thumb or finger 0 D D 
27. Gets on well with other children D D D 
28. Has stolen things on more than one occasion in the past 12 months D D D 
29. Cries easily D 0 D 
30. Frequently bites nails or fingers 0 0 D 
31 . Is often disobedient 0 D D 
32. Tries to stop quarrels or fights 0 0 D 
33. Has wet or soiled self this year 0 0 D 
34. Cannot settle to anything for more than a few moments 0 D D 
35 . Forceful, determined child D D D 
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This statement . .. 

36. Shares out treats with fnends 0 ' 0 0 
37. Tends to be fearful or afraid of new things or new si tuations 0 0 0 
38. Kicks or bites other children 0 0 0 
39. Stares into space, stares blankly ·'0 - 0 0 
40. Plays imaginatively, enjoys 'pretend' games 0 "0 0 
41 . Fussy, or over-particular child 0 0 0 
42. Inattentive, easily distracted 0 0 0 
43. Independent, confident child 0 0 D 
44. Doesn't share toys D 0 0 
45. Helps other children who are feeling ill 0 0 0 
46 . Often tells lies '0 0 0 
47. Bullies other children 0 0 0 
48. Kind to animals D 0 0 
49. Often complains of aches or pains D 0 0 
50 . Inconsiderate of others D D 0 

Completed by: Date of completion : 

Signed: Thank you for your help in this study. 

C MlChael Rutter, 1993. The Revised Rutter Scales by Michael Rutler. Reproduced by kind permissIOn of the 
author The scales come in parent and teacher versions for two age groups - preschool and school·age. The 
measures denve from the questionnaires firsl developed by Michael Rutler and Will iam Yule; these versions contain 
certain Items developed by and reproduced with permission of Kirk Weir and Robert Goodman. and further Items 
developed In the USA by Lenore Behar and Samuel Stnngfield. 

ThiS measure IS part of The Child Psychology Portfolio edited by Irene Sclare. Once the Invoice has been paid . 
it may be photocopied for use within the purchasing institution only. Published by The NFER·NELSON 
Publishing Company Ltd, Oarville House, 2 Oxford Road East. Windsor, Berkshire SL4 10F, UK. Code 4059074 
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REVISED RUTTER PARENT SCALE FOR 

SCHOOL-AGE CHILDREN 

Scoring sheet 

NFER- ELSO ;-' 

Instructions: Transfer the scores from the scale to this scoring sheet by circling the score indicated on the scalE 
by the parent. Sum the columns to obtain a total difficulties score and separate sub-scale scores. Remember to 
add the scores from pages 1 and 2 together. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

14 . 

15. 

16. 

17. 

18. 

19. 

20. 

21 . 

22. 

23. 

24. 

25. 

Total 
d ifficulties 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

0 1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

0 

0 

0 

Emotional 
difficulties 

1 

1 

, 

1 

2 

0 

2 

2 

Conduct 
difficulties 

1 

• 

2 

Hyperactivity! 
inattention 

0 1 2 

0 1 2 

0 

0 

0 

0 

0 

0 

Prosocial 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

i 



REVISED RUTTER PARENT SCALE FOR 

SCHOOL-AGE CHILDREN 

Scoring sheet (continued) 

26. 

27. 

28. 

29. 

30. 

31 . 

32. 

33 

34 

35. 

36. 

37. 

38. 

39. 

40 . 

41 . 

42 . 

43. 

44 . 

45. 

46. 

47. 

48. 

49. 

50. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Total 
d ifficulties 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

0 1 2 

0 1 2 

- .. 

0 

-

0 

Emotional 
difficulties 

1 2 

1 2 

Page 2 

0 

0 

0 

0 

Conduct 
difficulties 

1 2 

1 2 

1 2 

1 2 

Hyperactivityl 
inattention 

0 1 2 

.: ... 
NFER- NELSON 

Prosoc ial 

0 1 2 

0 1 2 

0 1 2 

0 1 2 

Total L..-I __ ----'I L..-I __ ----'I L-I __ ----'I 1...-1 __ ----'11 ~ __ _ 

ThiS scoring sheel IS part 01 The Child Psychology Portfolio edited by Irene Sciare Published by The NFER 
NELSON Publishing Company Lld. Oarvllle House. 2 Oxford Road East. Windsor. Berkshire SL4 10F, UK 
All rights reserved Code 4059074 



Appenoix 10 



POST
TREATMENT 

DIARY 



DIARY 

- Make a record of dry nights and wet nights (if any!). This 
should be done in the morning. If one or several accidents 
occur, this simply counts as a wet night for the record. If 
no accidents occur, this counts as a dry night. 

- Enter the date and the word 'wet' or 'dry' in the appropriate 
boxes overleaf. 

- Remember that if there are more than 2 wet nights in 2 
consecutive weeks, you should report it to the psychologist 
when she contacts you. 

- Please remember, it is very important that you keep 
an accurate record of your child's dry and wet nights. 
Thank you for your cooperation. 



POST -TREATMENT RECORD 

End of week 1 

Date I 
WetlDry I I I I I I I 

End of week 2 

Date I 
WetIDry I I I I I I I 

End of week 3 

Date I 
I I I I I I I WetIDry 

End of week 4 

Date I 
I I I I I I I Wet/Dry 

End of week 5 

Date I 
WetIDry I I I I I I 

End of week 6 
I 

Date I 
Wet/Dry I I I I I I I 

End of week 7 

Date I 
WetIDry I I I I I I 

End of week 8 
I 

Date I 
WetIDry I I I I I I I 

End of week 9 

Date I 
Wet/Dry I I I I I I I 



Date I 
WetIDry . 

Date I 
WetIDry . 

Date I 
WetIDry . 

Date I 
WetIDry . 

Date I 
WetIDry . 

Date I 
WetIDry . 

Date I 
WetIDry _ 

Date I 
WetIDry . 

Date I 
WetIDry _ 

POST-TREATMENT RECORD 



POST-TREATMENT RECORD 



Appen~ix 11 



PATIENT DATASET [N = 72) 

A = Serial number 

8 = Clinic to which patient was assigned (by clerical administrator at Paediatric 

Epidemiology and Child Health Unit, Royal Hospital for Sick Children, Glasgow) 

C = Referral discipline 

D = Sex 

E = Chronological age (years) at first appointment (experimental groups) or on date 

wetting diary was posted to patient's parents (control group) 

F = Deprivation category 

G = Previous alann treatment 

H = Study group (M-DBT = modified dry-bed training; UA T = urine alarm training; 

and WLC = waiting-list control) 

I = Type of nocturnal enuresis 

J = Baseline wetting frequency (number of wet nights during last week of 4-week pre

treatment period) 

K = Number of missed appointments (experimental groups) 

L = Time taken (weeks) to achieve initial success criterion of 14 consecutive dry nights 

(experi mental groups) 

M = Serial number 

N = Short-term outcome (i .e., during or immediately after 16-week period) 

(qualitative) 

0 = Short-term wetting frequency (number of wet nights during week immediately after 

a child attaining initial success criterion of 14 consecutive dry nights or week 

immediately after 16-week treatment period, whichever occurred sooner - experimental 

groups· and during week immediately after a child spontaneously remitting (i .e., 14 

consecutive dry nights) or week immediately after completion of 16-week diary, 

whiche er occurred sooner - control group) 

P = Long-term outcome (i .e., during or immediately after 6-month post-treatment 

period) of patients \ ho attained initial success criterion during 16-week treatment 

period (qualitati e) (experimental groups) 

Q = Long-term wetting frequency of patients who attained initial success criterion 

during 16-week treatment period (number of wet nights during week immediately after 



a child relapsing (i .e., more than 2 wet nights over 2 weeks) or week immediately after 

6-month post-treatment period, whichever occurred sooner) (experimental groups) 

R = Time (weeks) to relapse (experimental groups) 

S = Total Difficulties score (Revised Rutter Parent Scale for School-Age Children) 

T = Emotional Difficulties score (Revised Rutter Parent Scale for School-Age 

Children) 

U = Conduct Difficulties score (Revised Rutter Parent Scale for School-Age Children) 

V = Hyperactivityflnattention score (Revised Rutter Parent Scale for School-Age 

Children) 

W = Prosocial score (Revised Rutter Parent Scale for School-Age Children) 

X = Serial number 

Y = Treatments undertaken during 6-month post-treatment period by patients who 

failed to achieve initial success criterion of 14 consecutive dry nights during 16-week 

treatment period (experimental groups) 

Z = Long-term wetting frequency at 6-month follow-up of patients who failed to attain 

initial success criterion of 14 consecutive dry nights during 16-week treatment period 

(number of wet nights per week at this point in time) (experimental groups) 

Note: N /A = not applicable; NIK = not known 



A B C 0 E F G H I J K L 
2 Clydebank GP Male 9.87 1 Yes M-OBT Primary 4 0 6.00 
3 Springbum GP Male 9.19 2 No M-OBT Primary 4 0 5.14 
4 Clydebank GP Male 10.02 1 No M-OBT Secondary 6 0 10.43 
5 Possilpark GP Male 10.70 4 Yes M-OBT Primary 6 0 15.71 
7 Clarkston Nurse Male 8.27 2 Yes M-OBT Primary 7 0 N/A 
8 Clarkston GP Male 8.44 2 Yes M-OBT Primary 6 0 N/A 
9 Clarkston GP Male 7.39 1 Yes M-OBT Primary 5 0 N/A 
13 Clydebank Surgery Male 11 .89 4 Yes M-OBT Secondary 6 0 6.14 
14 Clarkston GP Male 11 .02 2 Yes M-OBT Primary 5 0 4.00 
16 Clydebank GP Male 7.58 3 No M-OBT Primary 7 0 9.14 
17 Pollok GP Male 12.04 2 Yes M-OBT Secondary 4 0 13.29 
27 Clarkston GP Male 12.83 3 Yes M-OBT Secondary 7 0 N/A 
1 Possilpark GP Female 12.35 6 Yes M-OBT Secondary 5 0 N/A 

12 Orumchapel GP Female 8.27 1 No M-OBT Primary 6 0 4.29 
23 Possilpark GP Female 9.68 7 No M-OBT Secondary 4 0 2.43 
31 Possilpark GP Female 9.69 7 No M-OBT Primary 6 1 N/A 
32 Bridgeton GP Female 8.17 6 No M-OBT Primary 5 1 N/A 
35 Bridgeton GP Female 10.10 6 Yes M-OBT Primary 7 0 N/A 
38 Clarkston Paediatrics Female 7.77 3 No M-OBT Primary 4 0 2.00 
39 Spring bum Health visitor Female 7.95 4 No M-OBT Primary 4 0 6.43 
43 Possilpark GP Female 10.68 6 No M-OBT Secondary 6 0 NlA 
46 Pollok GP Female 11 .89 6 No M-OBT Primary 6 0 NlA 
47 Clydebank GP Female 11 .61 6 No M-OBT Secondary 6 1 N/A 
48 Orumchapel GP Female 12.02 6 Yes M-OBT Primary 6 0 N/A 
6 Possilpark GP Male 10.61 7 Yes UAT Secondary 4 0 7.14 
10 Clarkston GP Male 8.87 2 Yes UAT Primary 6 0 N/A 
11 Southbank GP Male 9.47 1 No UAT Primary 4 0 8.00 
15 Clydebank GP Male 8.71 4 No UAT Primary 7 1 6.43 
18 Orumchapel Health visitor Male 7.25 1 No UAT Primary 7 0 7.57 
19 Pollok GP Male 9.00 6 No UAT Primary 6 0 N/A 
22 Clarkston GP Male 7.81 1 Yes UAT Primary 7 0 N/A 
24 Possilpark Nurse Male 10.29 7 No UAT Primary 7 1 N/A 
26 Clarkston GP Male 11 .97 1 Yes UAT Primary 4 0 8.29 
28 Clarkston GP Male 11.25 1 Yes UAT Primary 4 0 12.14 
29 Possilp_ark GP Male 12.19 6 No UAT Secondary 6 0 N/A 
33 South bank GP Male 12.14 4 No UAT Primary 4 0 6.14 
20 Orumchapel GP Female 9.18 6 No UAT Primary 5 1 N/A 
21 Pollok GP Female 8.61 5 No UAT Secondary 4 0 3.29 
25 Clydebank GP Female 10.53 6 No UAT Secondary 4 1 2.00 
30 Pollok GP Female 9.84 6 No UAT Primary 4 0 8.43 
34 Possilpark GP Female 12.73 4 No UAT Primary 7 0 N/A 
36 Clarkston GP Female 7.59 1 Yes UAT Primary 5 0 3.71 
37 Pollok GP Female 11 .08 3 No UAT Primary 6 2 N/A 
40 Clydebank GP Female 8.76 3 No UAT Primary 7 0 9.57 
41 Bridgeton GP Female 7.24 7 No UAT Primary 5 0 4.00 
42 Pollok Paediatrics Female 11 .16 3 No UAT Primary 6 1 N/A 
44 Possilpark GP Female 10.41 3 No UAT Primary 6 1 N/A 
45 Pollok Paediatrics Female 12.78 3 No UAT Primary 6 0 3.14 
49 Pollok GP Male 12.53 5 No WLC Primary 6 N/A N/A 
52 Southbank GP Male 7.60 1 No WLC Primary 6 N/A N/A 
53 Clydebank Surgery Male 11 .81 3 Yes WLC Secondary 6 N/A NlA 
54 Pollok GP Male 10.35 6 No WLC Secondary 6 N/A N/A 
57 Orumchapel Nurse Male 11 .62 3 No WLC Secondary 6 N/A N/A 
59 Clydebank Health visitor Male 9.23 4 No WLC Primary 6 N/A N/A 
60 Southbank GP Male 7.55 4 No WLC Primary 5 N/A NlA 
61 Possilpark GP Male 12.24 5 No WLC Primary 6 N/A N/A 
65 Bridgeton Paediatrics Male 8.02 3 No WLC Secondary 6 N/A N/A 
67 Easterhouse Nurse Male 8.65 5 No WLC Primary 6 N/A N/A 
68 Bridgeton GP Male 10.02 2 Yes WLC Primary 6 N/A N/A 
71 Southbank GP Male 9.94 3 Yes WLC Primary 5 N/A N/A 
50 Orumchapel GP Female 9.36 1 No WLC Primary 6 N/A N/A 



A B C 0 E F G H I J K L 
51 Easterhouse GP Female 11 .72 2 No WLC Primary 6 N/A N/A 
55 Possilpar1< Paediatrics Female 8.02 5 No WLC Primary 6 NlA N/A 
56 Pollok GP Female 11 .06 6 No WLC Primary 4 N/A N/A 
58 Easterhouse Paediatrics Female 10.83 4 No WLC Primary 5 N/A N/A 
62 Pollok GP Female 10.91 6 No WLC Secondary 6 N/A N/A 
63 Easterhouse GP Female 7.32 6 No WLC Primary 6 N/A N/A 
64 Southbank Nurse Female 12.38 2 No WLC Secondary 6 N/A N/A 
66 Easterhouse Nurse Female 12.58 5 No WLC Primary 6 N/A N/A 
69 South bank GP Female 9.97 4 No WLC Secondary 4 N/A N/A 
70 Bridgeton GP Female 7.53 6 No WLC Secondary 4 N/A N/A 
72 Southbank GP Female 8.75 1 No WLC Primary 4 N/A N/A 



M N 0 P Q R S T U V W 
2 Initial Success 0 Continued Success 0 N/A 16 2 3 1 12 
3 Initial Success 0 Continued Success 0 N/A N/K N/K N/K N/K N/K 
4 Initial Success 0 Continued Success 0 N/A 6 3 0 0 15 
5 Initial Success 0 Continued Success 0 N/A 7 1 0 1 20 
7 Lack of Success 1 N/A N/A N/A 18 4 2 2 19 
8 Lack of Success 3 N/A N/A N/A 3 0 0 0 19 
9 Lack of Success 2 NlA N/A N/A 13 5 2 0 12 

13 Initial Success 0 Continued Success 0 N/A N/K N/K N/K N/K N/K 
14 Initial Success 0 Continued Success 0 N/A 12 1 2 2 19 
16 Initial Success 0 Relapse 3 5.57 6 1 0 1 18 
17 Initial Success 0 Continued Success 0 N/A 6 2 0 1 17 
27 Lack of Success 2 N/A N/A N/A 13 4 1 3 16 
1 Lack of Success 1 N/A N/A N/A 4 2 0 0 19 

12 Initial Success 0 Continued Success 0 N/A 5 1 0 0 11 
23 Initial Success 0 Continued Success 0 N/A 14 3 1 3 18 
31 Lack of Success 5 N/A N/A N/A 17 7 1 1 19 
32 Lack of Success 5 N/A N/A NlA 15 1 1 4 14 
35 Lack of Success 5 N/A N/A N/A 5 1 0 1 18 
38 Initial Success 0 Continued Success 0 N/A 12 2 4 0 14 
39 Initial Success 0 Continued Success 0 N/A 20 7 3 2 16 
43 Withdrawal N/A N/A N/A N/A N/K N/K N/K N/K N/K 
46 Lack of Success 3 N/A N/A N/A 10 1 0 0 17 
47 Lack of Success 3 N/A N/A N/A 15 2 4 3 18 
48 Lack of Success 2 N/A N/A N/A 11 5 0 3 20 
6 Initial Success 0 Relapse 3 4.71 9 2 0 0 18 
10 Lack of Success 6 N/A N/A N/A N/K N/K N/K NlK N/K 
11 Initial Success 0 Relapse 3 2.86 6 2 1 0 15 
15 Initial Success 0 Relapse 2 4.29 3 0 0 0 13 
18 Initial Success 0 Continued Success 0 N/A 8 0 2 1 17 
19 Lack of Success 3 N/A N/A NlA 6 4 0 0 15 
22 Lack of Success 5 N/A N/A N/A 3 0 0 1 17 
24 Lack of Success 7 N/A N/A N/A 13 5 2 3 18 
26 Initial Success 0 Continued Success 0 N/A 11 3 2 1 12 
28 Initial Success 0 Relapse 3 4.71 8 3 1 0 12 
29 Lack of Success 6 N/A NlA N/A 10 3 0 1 19 
33 Initial Success 0 Continued Success 0 N/A 10 2 2 1 19 
20 Lack of Success 5 N/A N/A N/A 14 3 3 4 16 
21 Initial Success 0 Continued Success 0 N/A 9 2 0 1 18 
25 Initial Success 0 Relapse 3 2.57 14 4 4 1 17 
30 Initial Success 0 Continued Success 0 N/A 14 4 1 1 19 
34 Lack of Success 6 N/A N/A N/A 9 2 2 0 20 
36 Initial Success 0 Relapse 3 1.29 3 1 0 0 12 
37 Default NlA NlA N/A N/A N/K N/K N/K N/K N/K 
40 Initial Success 0 Relapse 7 20.14 8 2 3 0 13 
41 Inilial Success 0 Continued Success 0 N/A 13 4 2 4 18 
42 Lack of Success 7 NlA N/A N/A 30 8 3 5 13 
44 Lack of Success 6 N/A NlA N/A 14 4 1 3 18 
45 Initial Success 0 Relapse 6 9.86 8 2 2 0 16 
49 Continued Wetting 7 N/A N/A N/A N/K N/K N/K N/K N/K 
52 Continued Wetting 5 N/A N/A N/A NlK NIK NlK NIK NIK 
53 Continued Wetting 6 NlA N/A N/A N/K N/K N/K N/K N/K 
54 Continued Wetting 6 N/A N/A NlA N/K NIK N/K NIK N/K 
57 Continued Wetting 7 NlA NIA N/A N/K NIK N/K NlK NlK 
59 Continued Wetting 7 NlA N/A N/A NlK N/K N/K N/K NIK 
60 Continued Wetting 5 N/A N/A N/A N/K N/K NIK NIK N/K 
61 Continued Wetting 6 N/A NlA NIA NIK NlK N/K N/K NlK 
65 Continued Wetting 7 NlA NlA N/A NIK NIK NIK NIK NIK 
67 Continued Wetting 7 NlA N/A N/A NIK NIK NIK NlK NIK 
68 Continued Wetting 6 NlA NIA NlA NlK N/K NIK NIK N/K 
71 Spontaneous Remission 0 NlA NIA NlA NIK NIK NlK N/K N/K 
50 Continued Wetting 4 N/A NlA N/A NlK NlK NIK NlK. N/K 



M N 0 P Q R 5 T U V W 
51 Continued Wetting 6 N/A N/A N/A N/K N/K N/K N/K N/K 
55 Continued Wetting 7 N/A N/A NlA N/K N/K NlK N/K N/K 
56 Continued Wetting 4 N/A N/A N/A N/K N/K N/K N/K NIK 
58 Continued Wetting 4 NlA N/A N/A 5 2 0 0 19 
62 Continued Wetting 7 N/A N/A N/A 22 5 7 0 15 
63 Continued Wetting 7 N/A N/A N/A N/K N/K N/K N/K N/K 
64 Continued Wetting 7 N/A N/A N/A N/K N/K N/K N/K N/K 
66 Continued Wetting 7 N/A N/A NlA N/K N/K N/K N/K N/K 
69 Spontaneous Remission 0 N/A N/A N/A N/K N/K N/K N/K N/K 
70 Continued Wetting 4 NJA N/A N/A 13 8 1 1 18 
72 Continued Wetting 5 N/A N/A N/A N/K N/K N/K N/K N/K 



x y Z 
2 N/A N/A 
3 N/A N/A 
4 N/A N/A 
5 N/A N/A 
7 None 1 
8 None 3 
9 None 2 
13 N/A N/A 
14 N/A N/A 
16 N/A N/A 
17 N/A N/A 
27 None 5 
1 Not contactable (no response to numerous telephone calls) N/K 
12 N/A N/A 
23 N/A N/A 
31 Not contactable (telephone number not available) N/K 
32 Not contactable (telephone number not available) N/K 
35 None 4 
38 N/A N/A 
39 N/A N/A 
43 N/A N/A 
46 Desmotabs 1 
47 Desmospray 1 
48 Not contactable (no response to numerous telephone calls or messages) N/K 
6 N/A N/A 
10 None 6 
11 N/A N/A 
15 N/A N/A 
18 N/A N/A 
19 Not contactable (telephone number not recognised) N/K 
22 Desmotabs (took break of 2 months before commencing with desmotabs) 3 
24 Not contactable (telephone number not available) N/K 
26 N/A N/A 
28 N/A N/A 
29 None 4 

33 N/A N/A 
20 None 2 

21 N/A NlA 

25 N/A NlA 
30 N/A N/A 
34 Body-wo m alarm 3 
36 N/A N/A 
37 < N/A N/A 
40 N/A N/A 
41 NlA N/A 
42 None 7 

44 Not contactable (no response to numerous telephone calls or messages) N/K 
45 N/A N/A 
49 N/A N/A 
52 N/A N/A 
53 NlA N/A 
54 N/A N/A 
57 N/A N/A 
59 N/A N/A 
60 N/A NlA 
61 N/A N/A 
65 NlA N/A 
67 N/A N/A 
68 N/A N/A 
71 N/A N/A 
50 N/A N/A 



x y Z 
51 N/A N/A 
55 N/A N/A 
56 N/A N/A 
58 N/A N/A 
62 N/A N/A 
63 N/A N/A 
64 N/A N/A 
66 N/A N/A 
69 N/A N/A 
70 N/A N/A 
72 N1A N/A 
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Appen~ix 13 



SATISFACTION FORM FOR PATIENTS AND PARENTS 

Strongly Strongly 
~gree ~gree A A Disagree Disagree 

1. I felt comfortable talking with the 1 2 3 4 
Psychologist. 
2. The Psychologist seemed interested 1 2 3 4 

in helping me. ·- - - -
3. I would recommend the Psychologist 1 2 3 4 

to friends and relatives. 
4. I could see the Psychologist clearly. 1 2 3 4 

5. I could hear the Psychologist clearly. 1 2 3 4 

6. The Psychologist was looking me in 1 2 3 4 
the eye. 
7. It was easy to relate to the 1 2 3 4 

Psychologist. 
S. The Psychologist related well to me. 1 2 3 4 

9. I felt comfortable revealing 1 2 3 4 
unpleasant or embarrassing 
information. 
10. The Psychologist seemed to 1 2 3 4 
understand my problems. 
11. The interview felt awkward and it 1 2 3 4 
was hard to take tums speaking. 
12. The Psychologist seemed to take a 1 2 3 4 
personal interest in my problems. 
13. I had a difficult time understanding 1 2 3 4 
what the Psychologist was asking. 

For office use: 

Reference number __________ Child's date of birth _________ _ 

Qu.s 1-13 completed by PARENT I CHILD (please delete as approprIate) 



Strongly Strongly 
~gree ~gree A A o· Isagree o· Isagree 

14. The Psychologist clearly described 1 2 3 4 
possible inconveniences of the Dry-Bed 
Training programme before she offered 
it to me. 
15. The Psychologist-clearly aescrieed· . 1 - 2 3 4 
possible benefits of the Dry-Bed 
Training programme before she offered 
it to me. 
16. The Psychologist clearly described 1 2 3 4 
how the Dry-Bed Training programme 
should be administered. 
17. During the course of treatment, I 1 2 3 4 
was able to clearly describe to the 
Psychologist any problems that I was 
experiencing. 
18. During the course of treatment, I 1 2 3 4 
was able to clearly describe to the 
Psychologist any benefits I seemed to 
be getting from the Dry-Bed Training 
programme. 
19. During the course of treatment, I 1 2 3 4 
felt confident that I would be able to 
reach the Psychologist in case of 
emergency. 
20. Overall, I found the treatment 1 2 3 4 
helpful. 
21. Would you rather have: 

A. A videolink treatment with a Psychologist who has specialist 
knowledge in the area of bedwetting OR 

B. An in-person treatment by a general practitioner who might know 
less about bedwetting? 

22. If you lived 2 hours away from the Enuresis Clinic, would you rather: 
A. Travel to the hospital to see the Psychologist in person OR 
B. Go to a place closer to your home and see the Psychologist by 

videolink. 

23. How many miles away from this clinic do you live? _ ____ miles 

Items 1-13 will be addressed to BOTH patients and their parents 

Items 14·23 will be addressed to patients' parents ONLY 
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THERAPIST SATISFACTION OUESTIONNAIRE 

1. Have you any previous experience of working with a telelink like this? 

2. Prior to using the telelink, had you any concerns about problems which might occur? 

3. Had you any difficulty with setting up the equipment at the beginning of the 

consultation - i.e., were.there any. technical difficulties. in establishing the link? 

4. Did the patient appear to have any technical difficulties at the beginning of the 

consultation? 

5. Did you have any problems establishing rapport with the patient at the beginning of the 

consultation, compared to the face-to-face consultations? 

6. Did you have any problems establishing rapport with the parents at the beginning of the 

consultation, compared to the face-to-face consultations? 

7. During the consultation, you took a history from the patient and parents: did you have 

any difficulty making your questions understood, or in understanding the answers, 

compared to the face-ta-face consultations? 

8. You could see, as well as hear, the patient and parents: were you able to pick up non

verbal cues from the patients/parents, as well as when you were doing face-to-face 

consultations? 

9. Were the patients/parents able to pick up your own non-verbal cues, as well as they 

would have in a face-to face consultation? 

10. You had to demonstrate the use of equipment such as the pad & buzzer: were there any 

problems with this, compared to the face-ta-face consultations? 



11 . Did you feel that the telelink allowed you to transmit warmth and empathy, compared 

to the face-ta-face consultations? 

12. Did you feel that the telelink allowed the patients/parents to openly discuss sensitive 

issues, compared to the face-to-face consultations? 

13. Did you feel that you were able to establish a therapeutic relationship with the 

patient/parents, compared to the face-to-face consultations? 

14. Did you feel that there was any evidence of reduced spontaneity during the 

consultation, compared to the face-to-face consultations? 

15 . Did you at any time feel that there were confidentiality problems using the telelink, 

compared to face-to-face consultations? 

16. Did you feel that there was a lack of "sense of presence" in the telelink, which reduced 

the effectiveness of the consultation, compared to face-to-face consultations? 

17. Did you feel overall that the patients/parents were satisfied at the end of the 

videoconsultation, compared to face-ta-face consultations? 

18. Did you feel overall that you were satisfied with the videoconsultations, compared to 

face-ta-face consultations? 

19. Have you any other comments to make on the use of videoconsultations for the 

treatment of childhood enuresis? 
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PATIENT DATASET [N = 48) 

A = Serial number 

B = Consultation site to which patient was assigned (by author for patients from Forth 

Valley; and by clerical administrator at Paediatric Epidemiology and Child Health Unit, 

Royal Hospital for Sick Children, Glasgow, for patients from Glasgow) 

C = Referral di scipline 

D = Sex 

E = Chronological age (years) at first appointment 

F = Deprivation category 

G = Previous alarm treatment 

B = Study group 

I = Type of nocturnal enuresis 

J = Baseline wetting frequency (number of wet nights during last week of 4-week pre

treatment period) 

K = Number of missed appointments 

L = Time taken (weeks) to achieve initial success criterion of 14 consecutive dry nights 

M = Serial number 

N = Short-term outcome (i.e., during or immediately after 16-week period) 

(qualitative) 

0 = Short-term wetting frequency (number of wet nights during week immediately after 

a child attaining initial success criterion of 14 consecutive dry nights or week 

immediately after 16-week treatment period, whichever occurred sooner) 

P = Long-term outcome (i .e. , during or immediately after 6-month post-treatment 

period) of patients who attained initial success criterion during 16-week treatment 

period (qualitative) 

Q = Long-term wetting frequency of patients who attained initial success criterion 

during 16-week treatment period (number of wet nights during week immediately after 

a child relapsing (i.e., more than 2 wet nights over 2 weeks) or w ek immediately after 

6-month post-treatment period, whichever occurred sooner) 

R = Time (weeks) to relapse 

= Total Difficulties score (Re ised Rutter Parent Scale for School-Age Children) 



T = Emotional Difficulties score (Revised Rutter Parent Scale for School-Age 

Children) 

U = Conduct Difficulties score (Revised Rutter Parent Scale for School-Age Children) 

V = Hyperactivity/InattentlOn score (Revised Rutter Parent Scale for School-Age 

Children) 

W = Prosocial score (Revised Rutter Parent Scale for School-Age Children) 

X = Serial number 

Y = Treatments undertaken during 6-month post-treatment period by patients who 

failed to achieve initial success criterion of 14 consecutive dry nights during 16-week 

treatment period 

Z = Long-term wetting frequency at 6-month follow-up of patients who failed to attain 

initial success criterion of 14 consecutive dry nights during 16-week treatment period 

(number of wet nights per week at this point in time) 

AA = Duration (minutes) of 1 SI appointment 

AB = Duration (minutes) of 2nd appointment 

AC = Duration (minutes) of3 rd appointment 

AD = Total duration (minutes) of 1 st, 2nd
, and 3rd appointments 

AE = Response rating of patients to item I in patient and parent satisfaction scale 

AF = Response rating of patients to item 2 in patient and parent satisfaction scale 

AG = Response rating of patients to item 3 in patient and parent satisfaction scale 

AB = Response rating of patients to item 4 in patient and parent satisfaction scale 

I = Response rating of patients to item 5 in patient and parent satisfaction scale 

AJ = Respon e rating of patients to item 6 in patient and parent satisfaction cale 

AK = Serial number 

AL = Response rating of patients to item 7 in patient and parent satisfaction scale 

AM = Respon e rating of patients to item 8 in patient and parent satisfaction scale 

= Re pons rating of patients to item 9 in patient and parent satisfaction scale 

0 = Re ponse rating of patient to item 10 in patient and parent satisfaction scale 

AP = Response rating of patients to item 11 in patient and parent satisfaction scale 

( coring r er ed) 

Q = Response rating of patients to item 12 in patient and parent satisfaction scale 

R = Re pon e rating of patients to item 13 in patient and parent satisfaction scale 

(scoring re ersed) 

= Respon e rating of parents to item 1 in patient and parent satisfaction scale 



AT = Response rating of parents to item 2 in patient and parent satisfaction scale 

AV = Response rating of parents to item 3 in patient and parent satisfaction scale 

A V = Response rating of parents to item 4 in patient and parent satisfaction scale 

A \V = Response rating of parents to item 5 in patient and parent satisfaction scale 

AX = Response rating of parents to item 6 in patient and parent satisfaction scale 

AY = Response rating of parents to item 7 in patient and parent satisfaction scale 

AZ = Response rating of parents to item 8 in patient and parent satisfaction scale 

BA = Response rating of parents to item 9 in patient and parent satisfaction scale 

BB = Response rating of parents to item 10 in patient and parent satisfaction scale 

BC = Response rating of parents to item 11 in patient and parent satisfaction scale 

(scoring reversed) 

BD = Response rating of parents to item 12 in patient and parent satisfaction scale 

BE = Response rating of parents to item 13 in patient and parent satisfaction scale 

(scoring reversed) 

BF = Response rating of parents to item 14 in patient and parent satisfaction scale 

BG = Response rating of parents to item 15 in patient and parent satisfaction scale 

BH = Response rating of parents to item 16 in patient and parent satisfaction scale 

BI = Serial number 

BJ = Response rating of parents to item 17 in patient and parent satisfaction scale 

BK = Response rating of parents to item 18 in patient and parent satisfaction scale 

BL = Response rating of parents to item 19 in patient and parent satisfaction scale 

BM = Response rating of parents to item 20 in patient and parent satisfaction scale 

BN = Response of parents to hypothetical Question 1 (1 = A~ 2 = B) 

Ba = Respon~ e of parents to hypothetical Question 2 (1 = A; 2 = B) 

BP = Response of parents to Question 3 (i.e., estimate of distance (miles) of patients' 

and parents home from consultation site) 

Note: N/A = not applicable~ NIK = not known~ DIK = response of "don't know" to 

some items in patient and parent satisfaction scale by a few patients and to hypothetical 

Question 1 by a few parents 



A B C 0 E F G H I J K L 
2 Bonnybridge GP Male 8.59 5 Yes Videoconsultation Primary 4 0 5.71 
3 Bonnybridge GP Male 8.40 5 Yes Videoconsultation Primary 7 0 N/A 
6 Falkir1< GP Male 10.73 5 No Videoconsultation Secondary 7 0 7.43 
7 Falkir1< GP Male 7.62 2 Yes Videoconsultation Primary 5 0 16.00 
8 Falkir1< GP Male 9.81 2 No Videoconsultation Primary 4 0 2.00 
9 Stirling GP Male 7.86 5 No Videoconsultation Primary 4 0 10.57 
10 Falkir1< GP Male 7.84 2 No Videoconsultation Primary 4 0 NlA 
11 Falkir1< GP Male 8.50 2 Yes Videoconsultation Primary 4 0 14.00 
12 Stirling GP Male 12.44 4 No Videoconsultation Primary 5 2 N/A 
13 Stirling GP Male 9.35 1 No Videoconsultation Primary 7 0 15.43 
14 Stirling GP Male 9.96 2 No Videoconsultation Primary 6 0 5.86 
15 Falkir1< GP Male 11 .34 3 Yes Videoconsultation Secondary 5 0 8.14 
16 Stirling GP Male 7.30 2 Yes Videoconsultation Primary 5 0 9.29 
18 Falkir1< GP Male 11 .66 4 Yes Videoconsultation Primary 7 0 N/A 
19 Stirling GP Male 7.15 3 No Videoconsultation Primary 4 0 11 .86 
20 Falkir1< GP Male 9.42 4 Yes Videoconsultation Primary 6 1 NIA 
21 Falkir1< GP Male 9.38 6 Yes Videoconsultation Primary 4 0 7.29 
22 Falkir1< GP Male 9.56 4 Yes Videoconsultation Primary 7 0 NIA 
23 Falkir1< GP Male 7.76 2 Yes Videoconsultation Primary 4 0 6.29 
24 Stirling GP Male 8.27 4 No Videoconsultation Primary 4 0 8.86 
1 Falkir1< GP Female 10.23 4 Yes Videoconsultation Primary 6 0 NIA 
4 Bonnybridge GP Female 12.33 3 Yes Videoconsultation Primary 6 1 13.00 
5 Falkir1< GP Female 7.89 5 Yes Videoconsultation Primary 5 1 NIA 
17 Falkirk GP Female 8.03 3 No Videoconsultation Primary 6 1 NIA 
25 Spring bum Health visitor Male 7.95 4 No Face-to-face consultation Primary 5 0 6.14 
26 Springbum Paediatrics Male 8.11 1 No Face-to-face consultation Primary 6 0 10.14 
27 Clydebank GP Male 8.72 6 No Face-to-face consultation Primary 5 0 7.57 
28 Bridgeton Health visitor Male 9.80 4 No Face-to-face consultation Primary 5 0 4.57 
29 South bank GP Male 8.51 3 No Face-to-face consultation Primary 6 0 15.71 
30 Clydebank GP Male 9.66 4 No Face-to-face consultation Seconda~ 4 1 6.29 
31 Orumchapel GP Male 7.34 3 No Face-to-face consultation Prima~ 7 0 N/A 
32 Clydebank GP Male 9.64 5 No Face-to-face consultation Primary 4 0 12.86 
33 Pollok Surgery Male 9.65 7 No Face-to-face consultation Primary 5 1 N/A 
34 Orumchapel GP Male 9.27 1 Yes Face-to-face consultation Primary 4 0 13.29 
35 Easterhouse GP Male 11 .65 7 No Face-to-face consultation Primary 5 1 NIA 
36 Possilpark GP Male 11 .32 6 Yes Face-to-face consultation Primary 6 1 NIA 
37 Easterhouse GP Male 10.04 5 Yes Face-to-face consultation Primary 5 0 N/A 
38 Possilpark Health visitor Male 7.67 2 Yes Face-to-face consultation Primary 5 0 N/A 
39 Falkir1< GP Male 7.03 2 Yes Face-to-face consultation Primary 5 0 3.00 
40 Stirling GP Male 7.09 2 No Face-to-face consultation Primary 6 0 N/A 
41 Stirling GP Male 7.23 2 No Face-to-face consultation Primary 5 0 N/A 
42 Springbum GP Male 9.58 3 No Face-to-face consultation Primary 7 0 4.43 
43 Possilpark GP Male 12.36 2 No Face-to-face consultation Primary 5 1 N/A 
44 Stirling GP Male 8.21 4 No Face-to-face consultation Primary 6 0 15.86 
45 Falkir1< GP Female 7.04 1 No Face-to-face consultation Primary 7 0 N/A 
46 Clydebank Paediatrics Female 10.29 5 No Face-to-face consultation Primary 4 0 9.86 
47 Clydebank Paediatrics Female 12.52 1 Yes Face-to-face consultation Primary 4 0 N/A 
48 Springbum GP Female 8.55 1 No Face-to-face consultation Primary 4 0 6.14 



M N 0 P Q R S T U V W 
2 Initial Success 0 Continued Success 0 N/A 9 3 1 1 15 
3 Lack of Success 6 N/A N/A N/A 17 7 2 1 17 
6 Initial Success 0 Relapse 3 8.29 10 3 0 0 19 
7 Initial Success 0 Continued Success 0 N/A 29 6 7 4 18 
8 Initial Success 0 Relapse 2 4.43 14 4 2 1 16 
9 Initial Success 0 Relapse 3 5.00 8 3 2 1 17 

10 Lack of Success 3 N/A N/A N/A 14 2 2 5 13 
11 Initial Success 0 Continued Success 0 N/A 9 3 1 1 20 
12 Default N/A N/A N/A N/A N/K NIK NlK N/K N/K 
13 Initial Success 0 Continued Success 0 N/A 18 3 0 3 19 
14 Initial Success 0 Continued Success 0 N/A 18 4 2 2 16 
15 Initial Success 0 Continued Success 0 N/A 7 2 0 0 17 
16 Initial Success 0 Continued Success 0 N/A 4 1 0 0 13 
18 Lack of Success 4 N/A N/A N/A 8 1 0 2 19 
19 Initial Success 0 Continued Success 0 N/A 11 3 3 0 18 
20 Lack of Success 3 N/A N/A N/A 29 3 5 6 11 
21 Initial Success 0 Continued Success 0 N/A 21 3 5 5 16 
22 Lack of Success 7 N/A N/A N/A 3 0 0 0 16 
23 Initial Success 0 Continued Success 0 N/A 18 0 6 3 9 
24 Initial Success 0 Continued Success 0 N/A 24 5 4 5 12 
1 Lack of Success 1 N/A N/A N/A 15 5 0 2 16 
4 Initial Success 0 Continued Success 0 N/A N/K N/K N/K N/K N/K 
5 Lack of Success 4 N/A N/A N/A 20 2 5 5 14 

17 Lack of Success 6 N/A N1A N/A 17 5 3 0 14 
25 Initial Success 0 Relapse 3 4.57 18 6 4 1 15 
26 Initial Success 0 Continued Success 0 N/A 4 1 0 0 19 
27 Initial Success 0 Continued Success 0 N/A 9 4 0 0 19 
28 Initial Success 0 Continued Success 0 N/A 5 2 1 0 20 
29 Initial Success 0 Continued Success 0 N/A 11 4 1 1 17 
30 Initial Success 0 Relapse 3 0.71 20 4 4 5 18 
31 Lack of Success 6 N/A N/A N/A 5 1 0 0 18 
32 Initial Success 0 Relapse 1 0.71 7 1 0 0 19 
33 Lack of Success 1 N1A N/A N/A 24 6 5 2 15 
34 Initial Success 0 Rel3£se 6 0.86 29 8 4 3 9 
35 Lack of Success 1 N/A N/A N/A 29 6 6 5 11 
36 Withdrawal N1A N1A N/A N1A N1K N/K N/K N1K N/K 
37 Lack of Success 1 N1A N/A N/A 11 2 1 2 15 
38 Lack of Success 1 N/A N/A N/A 11 3 1 3 15 
39 Initial Success 0 Continued Success 0 N1A 6 0 1 0 18 
40 Lack of Success 5 N/A N/A N/A 9 1 0 2 16 
41 Lack of Success 7 N/A N/A N/A 10 3 2 0 10 
42 Initial Success 0 Continued Success 0 N/A 6 2 0 2 16 
43 Lack of Success 1 N/A N/A N/A 16 3 1 3 11 
44 Initial Success 0 Continued Success 0 N/A 15 0 3 5 12 
45 Lack of Success 4 N/A N/A N1A 5 2 0 0 19 
46 Initial Success 0 Relapse 7 8.86 18 5 1 2 19 
47 Lack of Success 2 N1A N/A N/A 38 8 6 6 13 
48 Initial Success 0 Continued Success 0 N/A 10 3 2 0 18 



x y z :AA AB AC AD AE AF AG AH AI AJ 
2 N/A N/A 40 N/A N/A 40 1 1 2 2 2 2 
3 None 7 39 13 14 66 2 2 2 2 2 2 
6 N/A N/A 40 N/A N/A 40 2 2 2 1 1 2 
7 N/A N/A 35 25 N1A 60 2 2 3 1 2 3 
8 N/A N/A 33 N/A N/A 33 2 2 3 1 1 2 
9 N/A N/A 35 11 N/A 46 2 2 3 2 2 1 

10 None 3 32 8 14 54 2 2 2 2 2 3 
11 N/A N/A 37 14 N/A 51 2 2 2 1 2 2 
12 N/A N/A 41 N/A N/A 41 N/A N/A N/A N/A N/A N/A 
13 N/A N/A 44 8 N/A 52 2 2 2 1 2 2 
14 N/A N/A 47 N/A N/A 47 2 1 1 2 1 2 
15 N/A N/A 39 10 N/A 49 1 2 1 1 2 2 
16 N/A N/A 44 8 N/A 52 1 2 3 3 2 3 
18 None 5 38 N/A 14 52 1 2 2 1 2 2 
19 N/A N/A 37 7 N/A 44 2 2 3 2 2 D/K 
20 None 6 52 16 N/A 68 2 2 2 1 2 2 
21 N/A N/A 40 N/A N/A 40 2 2 2 2 2 2 
22 None 7 53 11 25 89 1 2 3 1 1 D/K 
23 N/A N/A 38 N/A N/A 38 2 2 3 1 2 2 
24 N/A N/A 43 14 N/A 57 2 2 2 2 3 2 
1 None 2 32 17 N/A 49 1 1 2 2 1 2 
4 N/A N/A 41 12 N/A 53 2 2 2 2 2 2 
5 None 2 36 16 N/A 52 2 2 2 2 2 2 
17 Not contactable (telephone number not available) N/K 37 16 N/A 53 2 2 D/K 2 2 3 
25 N/A N/A 41 N/A N/A 41 2 2 2 2 2 D/K 
26 N/A N/A 44 11 N/A 55 2 2 2 2 2 2 
27 N/A N/A 44 N/A N/A 44 2 2 D/K 2 2 D/K 
28 N/A N/A 36 N/A N/A 36 1 1 2 2 2 2 
29 N1A N/A 39 9 N/A 48 1 1 2 2 1 2 
30 N/A N1A 40 N/A N/A 40 2 2 2 2 2 2 
31 Body-wom alarm 1 41 20 16 77 2 2 2 1 1 2 
32 N/A N/A 32 7 N/A 39 1 1 1 2 2 2 
33 None 2 39 N/A 8 47 N/A N/A N/A N/A N/A N1A 
34 N1A N1A 47 24 N/A 71 3 2 2 2 2 2 
35 None 3 42 N/A 9 51 2 2 2 2 2 2 
36 N/A N/A 42 17 N/A 59 N1A N/A N/A N1A N/A N/A 
37 Oesmotabs 0 38 14 9 61 2 2 2 2 2 1 
38 Oesmotabs 1 36 6 14 56 2 2 3 2 2 2 
39 N/A N/A 45 N/A N/A 45 2 2 D/K 2 2 2 
40 Desmotabs 2 39 13 29 81 2 2 D/K 2 2 D/K 
41 Oesmotabs 1 36 N/A 13 49 2 2 2 2 2 2 
42 N/A N/A 41 N/A N/A 41 2 2 2 2 2 D/K 
43 Homeopathic treatment 3 43 11 N/A 54 2 1 1 2 2 3 
44 N1A N/A 50 13 N/A 63 3 2 D/K DIK 2 2 
45 None 7 40 18 22 80 1 2 2 2 2 2 
46 N/A N/A 48 21 N/A 69 2 2 D/K 2 2 2 
47 None 7 46 9 20 75 2 2 2 2 2 2 
48 N/A N/A 32 N/A N1A 32 N/A N/A N1A N/A N/A N/A 



AK AL AM AN AO AP AQ AR AS AT AU AV AW AX AY AZ. BA BB BC BD BE BF BG BH 
2 2 2 2 2 2 2 2 1 1 2 1 2 2 1 2 1 1 2 1 1 3 3 1 
3 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 2 3 2 1 1 1 
6 2 2 2 1 1 2 1 2 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 
7 D/K D/K ·2 2 2 D/K 2 2 2 1 2 2 2 3 3 2 2 3 2 2 1 2 1 
8 1 1 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
9 2 2 2 2 2 3 2 1 1 1 2 2 1 2 2 2 1 1 2 2 2 2 1 

10 2 2 3 2 2 2 2 1 1 1 1 2 1 2 2 2 1 2 1 2 1 1 2 
11 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 1 1 1 2 2 1 2 1 
12 N1A N1A N/A N1A N/A N1A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
13 2 2 3 2 3 3 2 2 1 1 2 2 2 2 2 1 1 2 2 2 3 2 1 
14 1 1 2 1 2 1 2 1 1 1 1 1 2 1 2 2 1 1 1 1 1 1 1 
15 2 2 2 2 2 2 2 1 1 1 2 1 2 1 1 2 1 2 1 1 1 1 1 
16 2 2 2 3 2 2 2 2 2 2 3 3 2 2 2 2 2 2 2 2 2 2 2 
18 2 2 1 2 2 2 1 1 1 2 2 2 2 2 2 1 2 1 2 1 1 2 2 
19 3 2 3 2 3 D/K 3 1 1 2 2 1 2 2 2 1 1 1 1 1 2 2 1 
20 2 2 2 2 2 2 2 1 1 1 2 2 2 1 1 3 2 2 2 1 1 2 1 
21 2 2 2 2 2 2 2 3 2 2 2 2 2 2 2 3 2 3 2 2 2 2 2 
22 2 2 2 2 2 2 1 2 1 1 1 2 2 2 2 2 1 3 2 1 2 2 1 
23 2 2 2 2 2 2 1 3 2 2 3 2 2 2 2 2 2 3 2 2 2 3 2 
24 2 2 3 2 3 D/K 2 1 2 2 1 2 1 2 2 1 1 1 2 2 2 2 1 
1 1 2 2 1 1 2 1 1 1 1 2 2 2 1 1 2 2 3 2 1 2 2 1 
4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
S 2 2 3 2 2 2 2 1 1 1 1 2 2 1 1 2 2 1 2 1 2 2 2 

17 2 2 2 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
25 2 2 3 2 2 2 3 1 1 2 1 1 1 2 2 2 2 2 2 1 1 2 1 
26 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
27 2 2 D/K 2 DIK 2 2 1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 1 
28 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 2 1 
29 1 1 3 1 3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
30 2 2 2 2 3 2 2 1 1 2 1 1 1 1 1 2 2 2 2 1 1 2 1 
31 2 2 4 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 
32 1 1 1 1 2 1 1 2 1 1 1 1 2 2 2 2 2 2 2 1 1 2 2 
33 N/A N1A N1A N1A N/A N/A N1A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N1A N/A N/A 
34 3 3 3 3 3 2 2 1 1 1 1 1 2 1 1 2 1 2 2 1 2 2 2 
35 2 2 2 2 2 2 2 1 2 1 2 2 2 1 1 2 2 2 2 1 2 2 2 
36 N1A N1A N1A N1A N1A N1A N/A N1A N1A N1A N/A N/A N/A N/A N1A N/A N1A N/A N1A N/A N/A N/A N/A 
37 2 2 3 2 2 2 2 1 2 2 1 1 2 2 2 3 2 2 2 2 2 2 2 
38 2 3 3 2 3 2 2 1 1 1 1 1 1 1 1 2 2 1 2 1 1 1 1 
39 2 2 2 2 2 2 2 1 1 1 2 1 2 1 1 3 2 1 2 2 1 1 2 
40 2 2 2 DIK D/K 2 2 2 1 1 2 2 2 2 2 2 2 1 2 2 2 2 2 
41 2 2 3 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 1 1 2 2 2 
42 2 2 3 2 1 2 2 1 1 2 2 2 2 1 1 2 2 1 2 1 1 2 1 
43 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 2 2 
44 2 2 3 2 2 2 3 1 1 1 2 2 1 1 1 2 1 1 2 1 1 1 2 
4S 2 2 3 2 2 2 2 1 1 2 2 2 2 1 1 3 2 4 2 2 1 2 1 
46 2 D/K 2 1 2 2 2 1 1 1 2 2 2 1 1 2 2 2 2 1 2 2 1 
47 2 2 2 2 2 2 1 1 1 1 2 2 2 1 1 2 2 2 2 1 2 2 1 
48 N/A N1A N/A N/A N/A N1A N/A 1 2 2 1 1 2 1 1 1 2 1 2 1 1 2 1 



BI BJ BK BL BM BN BO BP 
2 2 2 1 1 1 2 2 
3 1 1 1 1 1 1 3 
6 2 1 1 2 1 2 2 
7 1 1 ·1 1 1 2 3 
8 1 1 1 1 1 2 7 
9 2 2 2 2 1 2 0.5 

10 2 2 2 2 1 2 2 
11 2 2 1 2 1 2 0 
12 N/A N/A NlA N/A N/A N/A N/A 
13 2 2 2 1 1 2 12 
14 1 1 1 1 1 2 20 
15 1 2 1 1 1 2 10 
16 2 2 1 1 1 2 7 
18 2 2 2 2 1 2 10 
19 2 2 1 1 1 2 1 
20 2 2 1 2 1 2 10 
21 3 3 2 2 1 1 11 
22 2 2 1 3 1 2 20 
23 1 3 2 1 1 2 10 
24 2 2 1 2 D/K 2 1 
1 1 1 1 1 1 1 10 
4 2 2 1 2 D/K 2 5 
5 2 2 2 1 1 2 2 
17 2 2 2 2 1 2 4 
25 2 2 1 2 1 1 5 
26 2 2 2 2 1 2 10 
27 2 2 1 1 2 2 1 
28 2 2 1 1 D/K 1 2 
29 1 1 1 1 1 2 3 
30 2 2 1 2 2 2 5 
31 2 2 1 2 1 2 5 
32 1 1 2 2 1 2 2 
33 N/A NlA NJA NlA NlA N/A NJA 
34 1 1 1 1 1 1 7 
35 2 2 1 2 1 2 0.3 
36 N/A N/A N/A NlA N/A NJA N/A 
37 1 2 1 2 1 2 7 
38 2 2 1 2 2 1 5 
39 2 2 1 1 1 2 2 
40 2 2 2 3 1 1 34 
41 2 2 2 2 2 1 2 
42 2 2 1 1 1 1 1 
43 2 2 2 2 1 1 10 
44 2 1 1 1 1 1 1 
45 2 2 2 2 1 2 6 
46 2 2 1 1 1 1 2 
47 2 1 2 1 1 1 2 
48 2 2 1 1 2 2 5 
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TRANSCRIPT OF THERAPIST SATISFACTION INTERVIEW 

PM: "Have you any previous experience of working with a telelink like this?" 

SN: "No." 

PM: "And prior to using the telelink, had you any concerns about problems which might 

occur?" 

SN: "Yes, I did. The equipment being faulty, the lines not working or the patients not 

understanding what I'm saying, and the possibility of a lack of rapport between me 

and the patients." 

PM: "Did you have any difficulty with setting up the equipment at the beginning of each 

consul tati on?" 

SN: "I didn ' t have any difficulty in setting up the equipment no, erm, it was pretty 

straightforward because 1'd had a few training sessions from lain Smith." 

PM: "But were there any technical difficulties in establishing the link?" 

SN: "Yes, I had problems with the ISDN lines. On at least two occasions, I had to actually 

send patients away because the link wasn't working at one end. I think it happened two 

weeks in a row at the very beginning of the project and I used to dread coming all the way 

from Glasgow to Bonnybridge or Stirling just not knowing whether the link was going to 

work or not. It' s very unprofessional to have to turn patients away but at the same time we 

didn' t tell them that the link wasn' t working because we thought that might bias their 

opinion of the technology, so we just had to te11 them that the session had been cance11ed. 

PM: "Right, did the patients appear to have any technical difficulties at the beginning of the 

consultation?" 

SN: "In one of the consultations, erm at the very beginning, I recall uh one of the parents 

saying that I was breaking up and enn that she couldn 't hear what I was saying and that it 

was, it was not smooth at all. I'm actually surprised that she continued with the study 

because it bappened the second time as well but her son actua)]y dried up .. . . but she 

persevered! " 

PM: "So that was one patient who had technical difficulty, but did everybody else seem to 

kind of sit down and talk to the telly?" 

SN: "Well at the very first consultation the children and parents were a little bit 

apprehensive because they didn't know if they were going to see me face-to-face or over the 

link and I suppose it' s a bit of a surprise just seeing somebody there on the telly even though 

they knew it was going to be one of two options and it took most of the kids a little bit of 



time before they opened up and I felt that was the same with the parents but once we got 

chatting and they felt a bit more comfortable with me, I did feel that they opened up and 

kind of forgot about the way we were interacting, especially at the second and the third 

consultations. " 

PM: "Now turning to rapport, did you have any problems establishing a rapport with the 

patients, that's the kids we're talking about here, there ' s another question about parents, the 

patients at the beginning of the consultation compared to face-to-face consultations?" 

SN: "Enn, every child has their own personality and some don' t open up as much as others 

but I do find that in a face-to-face consultation it's much easier to make a child feel more 

comfortable and to get them to trust you as you explain about bedwetting etc. I would say 

that, over the videolink, I did have trouble building a rapport, especially at the first 

consultation. But most of the kids, once they got used to it, seemed to enjoy it more and 

were a bit more enthusiastic. In fact in the second and third consultations I found that the 

children over the videolink were actually much more comfortable than those face-to-face, I 

think possibly because of a lack of, uh, presence because it is an embarrassing problem and 

if you aren't making much progress with the training programme then it's possibly easier to 

account to a stranger over a videolink than face-to-face." 

PM: "And second one, did you have any problems establishing rapport with the parents?" 

SN: "Uh, parents had a surprise at seeing me over a TV screen but once we got talking 

about the bedwetting problem I think they just kind of got over the TV." 

PM: "So they were a bit quicker?" 

SN: "Yes." 

PM: "Right, so you had problems establishing rapport with both but the parents got over 

their problems quicker?" 

SN: "Yes." 

PM: "I see, erm, now this is where I'm talking about communication. During the 

consultation, 'ou took a history from the parents and the patients. Did you have any 

difficulty making your questions understood or understanding the answers compared to the 

face-to-face consultations?" 

SN: "No." 

PM: "So that wasn't a problem at all?" 

SN: "Not to exchange the information, that was straightforward." 

PM: "So you never had any difficulty in .. in . .in making yourself heard?" 

SN: "No." 



PM: "Nobody had to say "what"?" 

SN: "Nobody had to repeat themselves more so than what they would face-to-face, no." 

PM: "It was like a normal conversation?" 

SN: "It wasn ' t like a normal conversation, there was still that kind of stop start and it didn ' t 

feel smooth like it would face-to-face, but in terms of exchanging the information I didn' t 

have to ask anyone to repeat anything." 

PM: "Okay, erm, I don't think there ' s a question about that stop start thing so I'd like you 

to say a bit more about that, what do you mean by there is this bit of stop start?" 

SN: "Erm, in a normal face-to-face conversation there is continuity and I think that's 

mostly due to visual cues, erm, even though you can get continuity on the phone but for 

some reason the combination of seeing somebody over a video screen and speaking to them 

as though you 're on a telephone there was .... . . The equipment doesn't transmit what you 

say immediately. I think it's a millisecond or something before they catch up to what 

you've said and sometimes there was an echo of what I'd said back to me." 

PM: "Would you say there was a delay of what, your mouth movements and the sound?" 

SN: "Yes." 

PM: "Right okay." 

SN: "So sometimes r could be finishing a sentence and they don't realise and they've just 

started their sentence, it was ... .. " 

PM: "Yes, cos they have this delay yes?" 

SN: "Yes, a little bit awkward that way." 

PM: "Right okay, erm, now you could see as wen as hear the patients and the parents, were 

you able to pick up non-verbal cues from them in the same way as face-to-face?" 

SN: ''Definitely not, erm, I ouldn't even say we made any real eye contact because 

although I was looking at the screen and looking at their face and .... and their eyes, I didn ' t 

feel that there was any real eye contact like there is face-to-face ... .. also, they were much 

further away in the videoconsultations, whereas face-to-face, erm, consultations were 

conducted much closer. ... .in the videoconsultations there was a bit of a distance, sometimes 

a four metre distance at Falkirk, so I could be sitting at a table four metres away from the 

TV scree{4 so no I don' t feel there was any real eye contact." 

PM: 'Okay, now did you feel that the patients and parents were able to pick up your non

verbal cues?" 

S : ''No probably not. 1. .. I found that it was literally an exchange of information" 



PM: "Why do you think that was, I mean why do you think they ... . they stopped picking 

verbal cues?" 

SN: "Erm, I think they were so busy concentrating on just exchanging the information and 

because there is no way of having this natural interaction erm .. . " 

PM: "Do you think ifs something about the artificial situation and it stops you gesturing?" 

SN: "No, I mean I leant forward to show an interest in the conversation." 

PM: "Were you able to pick up their non-verbal cues such as they were?" 

SN: "No." 

PM: "Is that because there weren' t any or because you weren' t able to?" 

SN: ''No, there must have been loads, I mean that's how people interact isn' t it non

verbally, erm, verbally is only about 7 percent of communication. There must have been 

non-verbal cues but I didn't...I didn ' t pick them up particularly." 

PM: "Right, now you had to demonstrate the use of various pieces of equipment such as 

the pad and buzzer, so how was that compared to the face-to-face consultation?" 

SN: "Well , in the face-to-face consultation I would have the equipment there and I would 

show it to them but in the video consultation the same equipment was at their end and at my 

end, so it involved asking them to pick up the alarm and look at it whilst I described it." 

PM: "Right, yes." 

SN: "But if I'd had the equipment at my end and not at their end, I think they would have 

found it a little bit more difficult to understand how the equipment works etc. " 

PM: "Did you feel that the telelink allowed you to transmit warmth and empathy?" 

SN: "Yes." 

PM: "Compared to face-to-face?" 

SN: "Yes, but I had to co pensate by being more friendly, and I think that was 

appreciated. ' 

PM: "Erm, did you feel that the telelink allowed the patients and their parents to discuss 

sensitive issues compared to the face-to-face consultation?" 

SN: "Well, I did find that at the first consultation, although the mothers were very 

forthcoming with the information, the children were embarras ed erm and then it kind of 

flipped As I said, during the first consultation over the videolink, the child was very 

embarrassed and awkward and they didn' t really want to talk about it at all, it took a lot of 

prompting to get stuff out of them compared to the children I saw face-to-face, but for the 

second and third consultations I noticed over the videolink, they were possibly more relaxed 

than they were face-to-face, not that they were uncomfortable face-to-face but I just noticed 



that the kids were much more relaxed over the videolink: at the second and third 

consul tations." 

PM: "But initially they weren't?" 

SN: "No, they weren't at all. " 

PM: "That's interesting isn' t it? Erm, did you feel that you were able to establish a 

therapeutic relationship with the patients and parents compared to face-to-face 

consultations?" 

SN: "Yes, yes eventually." 

PM: "Eventually!" 

SN: "The second and third consultations and over the telephone. I ... I think that really 

helped, the fortnightly telephone calls." 

PM: "Did you have, you know, two or three telephone calls between each videolink?" 

SN: "Yes." 

PM: "Was it as many as that?" 

SN: " Yes, about three in between each session." 

PM: "Right." 

SN: "And I found that the mothers were much more relaxed and friendly over the phone 

and then by the time you get to the second consultation they feel much more comfortable 

with you for having spoken to you over the phone." 

PM: "Did you feel there was any evidence of reduced spontaneity during the consultation 

compared to face-to-face?" 

SN: "Completely! That's what I was saying earlier erm, it was very much stop start 

especially at the first consultations, second and third didn't run 100% smoothly like they did 

face-to-face but the first one was very much stop and start, you know you kind of apologise 

for interrupting, or they apologise for interrupting." 

PM: "Did you feel that at any time there were confidentiality problems using the telelink 

compared to face-to-face?" 

S : "No." 

PM: "Did you feel that the patients ever felt confidentiality problems?" 

: 'No, I don't think: so at all ." 

PM: "Really? No-one breathed a word about it?" 

No. ' 

PM: "Did you feel there was a lack of sense of presence over the telelink?" 

: ' Absolutely. 



PM: "The question's a bit more complicated than that actually, the full question is did you 

feel that the lack of sense of presence reduced the effectiveness of the consultation 

compared to the face-to-face consultations?" 

SN: "Definitely." 

PM: "Okay. Did you feel overall that the patients and parents were satisfied at the end of 

the videoconsultation compared to-the face-to-face consultations?" 

SN: "At the end of the videoconsultation? 

PM: "Yes." 

SN: "The first one?" 

PM: "Yes." 

SN: "Erm, yes I think so because we took a history and erm we took our time .... l did feel 

that everybody knew what they were doing and they were quite satisfied with the plan." 

PM: "Why' s that?" 

SN: "Erm, because if they had a question they were quite happy to ask but they seemed to 

understand it all and they seemed as happy as they would have face-to-face to go and try it 

out." 

PM: "Did you feel overall that you were satisfied with the videoconsultations compared to 

face-to-face?" 

SN: "No, I prefer face-ta-face." 

PM: "So you went away thinking I could have done more or could have done better?" 

SN: "Oh I thought you were meaning generally, no I didn't.. .. l didn't feel 1 could do 

more." 

PM: "So did you feel overall that you were satisfied with the videoconsultation compared 

to face-to-face?" 

SN: "It achieved its purpose in the sense that I conveyed the information to them and they 

went away to try the treatment plan but no I don't feel that it was as satisfying as the face-to

face. " 

PM: "Okay and the final question, have you any other comments to make on the use of 

videoconsultations for the treatment of childhood nocturnal enuresis." 

: "Well , first of all, it does work which is excellent, however, you do need a lot of 

support ..... there has to be someone on-site at al1 times." 

PM: "What a receptionist? ' 

: ' 0 not a receptionist, a technician." 

PM: "Who like, someone like lain Smith?" 



SN: "Yes, to ensure that the ISDN lines are working. If I had a choice between seeing a 

patient face-to-face or over the videolink, I would see them face-to-face but telemedicine is 

definitely clinically effective given that more patients treated via the videolink became 

continent in this study compared to those seen face-to-face . Also, it's promising that 

information relating to a complex treatment programme such as dry-bed training can be 

conveyed successfully to patients and their parents via videolink. " 

PM: "Any other comments at all?" 

SN: "Erm." 

PM: "Overall." 

SN: "Yes 1.. . I would say to anyone who hasn't tried it, don't knock it until you have, 

because it is beneficial although it will never equate face-to-face interaction." 



" . • 


