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Improving the quality of life
of children and parents with
nocturnal enuresis: the role of
health education
Jianrong Liao1,2†, Lin Zhu1,3†, Danfeng Xie1,3, Xiaomeng Wang1,3 and
Ping Zhou1,3*
1Department of Pediatric Nephrology and Rheumatology, Sichuan Provincial Maternity and Child Health
Care Hospital, Chengdu, Sichuan, China, 2School of Nursing, Chengdu Medical College, Chengdu,
Sichuan, China, 3Department of Pediatric Surgery and the Pediatric Nephrology Laboratory, Sichuan
Clinical Research Center for Pediatric Nephrology, Chengdu, Sichuan, China
The sleep disorder nocturnal enuresis (NE) affects children’s health and quality of
life, as well as places a heavy burden on their families. Treatment improves the
child’s quality of life. Unfortunately, some parents do not seek treatment for
their children because they are unaware or misinformed about NE. The goal of
health education is to enhance or maintain the patient’s health status, thereby
enhancing the patient’s quality of life through positive coping strategies.
Educating children and parents about NE is an effective way for nurses to raise
their awareness. Furthermore, they can improve the quality of life of children
by promoting their active participation in treatment. The purpose of this paper
is to review information about NE and explore the role of health education in
improving children’s and parents’ quality of life.

KEYWORDS

nocturnal enuresis, quality of life, health education, children, parents

1 Introduction

International Childhood Continence Society (ICCS) defines nocturnal enuresis (NE)

as involuntary urination during sleep that lasts at least three months and occurs twice a

week (1). NE is a common condition in childhood (2). According to studies, NE

prevalence ranges from 4% to 18% (3). It is possible for different countries or regions

to have different prevalence rates due to differences in definitions and factors such as

geography, environment, health resources, culture, and education. The prevalence of NE

in China ranges from 4.07% to 10.03% (4). It is more common among boys before

puberty, while it is equally prevalent among girls after puberty (1, 5).

NE is caused by various factors, including genetics, increased nocturnal urine output,

reduced bladder capacity or urethral sphincter dysfunction, and sleep-wake disturbances

(4, 6). Among them, sleep disorders, especially sleep apnea disorders, interact with NE

(7–9). NE increases with the prevalence of OSA, and children with NE are more likely

to develop OSA than normal children. And the symptoms of some children with NE

may improve after treatment of OSA (9). OSA causes nocturnal hypoxia and carbon

dioxide retention, which in turn causes a series of physiological changes, such as

sympathetic arousal, elevated blood pressure, and increased cardiac load. These
Abbreviations

NE, nocturnal enuresis; ICCS, International Childhood Continence Society; VR, virtual reality; AR,
augmented reality.
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physiological changes may affect blood perfusion and urine

production in the kidneys, leading to increased nocturnal urine

output and thus increasing the risk of NE. In addition, frequent

apneas and awakenings can result in sleep fragmentation, making

it challenging for children to enter the deep sleep stage of sleep

structure disruption, which in turn interferes with the normal

function of the bladder, leading to the development of NE (7).

Numerous studies have also suggested that excessive

psychological pressure and family environment contribute to the

development of NE (5). Children who have NE are less likely to

develop NE as they get older. Children with NE recover

spontaneously in about 10%–15% of cases (10). Chronic

bedwetting, however, can negatively affect children’s social and

psychological well-being (11). Several studies have shown that

children with NE have a lower quality of life than those without

it (11, 12). In addition, parents of children with NE may

experience increased psychological pressure and caregiving

burden as a result of frequently changing and washing urine-

soaked bedding and clothing (13).

The lack of knowledge and attention about NE, however, leads

to some parents not seeking medical consultation or treatment for

their children. The survey results show that only a portion of

parents, approximately ranging from 2.1% to 55%, will seek

treatment for their children (14). Enuresis education, including

its causes and effective treatments, has been shown to change

parents’ views and misconceptions about the condition. This can

increase attendance rates at health appointments, and enhance

the quality of life for both children and parents (15).

Health education plays a vital role in improving the quality of

life for children and parents in NE. Through health education,

parents can be informed of NE’s negative effects on their

children. Treatment is an effective way of dealing with NE.

Caldwell et al. Showed that children’s quality of life could be

boosted by effective treatment (16). At the same time, health

education can also enhance children’s self-confidence and

alleviate anxiety and low self-esteem caused by bedwetting (15).

Therefore, providing relevant information on NE is critical for

improving children’s psychological well-being and quality of life.

Several previous studies have emphasized the importance of

correcting families’ misconceptions, raising their awareness, and

ensuring timely medical attention to improve children’s and families’

quality of life (4, 14, 17). However, current research focuses on

exploring treatment modalities, epidemiology, and pathogenic

mechanisms for NE (18). Specific educational methods and strategies

are still not fully explored. In this review, we summarize the existing

knowledge about NE and to examine the potential benefits of health

education for children and families affected by NE. The aim is to

provide useful clinical information to children and families affected

by NE and to enhance their quality of life.
1.1 The impact of NE: on children and
families

Numerous studies have found that children and families

affected by NE have a significantly lower quality of life than
Frontiers in Pediatrics 02
children without the condition (1, 12). Mohamed et al. reported

that NE is common and distressing for children and their

families (19). Among its symptoms are shame upon awakening,

fear of being discovered by friends, and psychological stress

caused by parental punishment. In Iscan et al.’s study, it was

found that children with enuresis had a poorer quality of life.

Among the quality of life domains assessed, self-esteem,

emotional well-being, and relationships with family and friends

were the most vulnerable (20). In a similar study on the quality

of life of children with NE, it was noted that children with NE

are prone to low self-esteem, shame and guilt, and fear of being

discovered, ridiculed (21). In addition, NE can also lead to sleep

disorders, resulting in sleep deprivation at night. Children with

NE may experience difficulty concentrating in the classroom,

which can result in low grades (22).

It has a serious impact on the social lives of children who suffer

from NE. Surveys indicate that bedwetting is the third most

disruptive factor in children with NE, behind divorce and

parental conflict (1, 23). In a study on children’s psychological

anxiety and depression, Ylmaz et al. found that bedwetting

negatively affects academic performance and interpersonal

relationships (24). A study by Eray et al. reported that children

with NE tend to feel uneasy and avoid social situations when

entering a new environment (25).

As a result of economic development and improved literacy,

parents and medical professionals are becoming increasingly

concerned about NE (4). Some parents also realize that enuresis is

out of control. However, several studies have pointed out that if the

child continues to wet the bed with age, parents do not condone it

(12, 26). They often blame and penalize the child. Al-Zaben et al.

noted that children who were punished for bedwetting had more

severe NE than children who were not punished for enuresis, and

that children who were punished for frequent and prolonged

bodily injury had more severe depressive symptoms and poorer

quality of life (27). A survey on NE in Italy found that 54.1% of

parents punished their children for bedwetting (28).

NE affects the entire family, not just the child. A long period of

changing bed covers and clothes after bedwetting can be exhausting

and frustrating for parents. Arguing between parents about who

changes the sheets and clothes can be stressful for family

members. Tension also adversely affects physical and mental

development (3, 17). At the same time, mothers caring for a child

with NE may experience a decrease in their quality of life. They

may experience feelings of anxiety, stress, and helplessness (26). In

addition, families suffering from NE often spend more on laundry,

bedding, disposable diapers, and mattress replacements (29).
2 Factors affecting the quality of life

2.1 Children’s factors

Study found that children with NE have a quality of life influenced

by gender and age (20, 30). Michel et al. observed that quality of life

scores decreased with age, and girls scored lower than boys (31).

Kilicoglu and Van et al. came to similar conclusions (32, 33). In
frontiersin.org

https://doi.org/10.3389/fped.2024.1464465
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


TABLE 1 Advantages and drawbacks of forms of health education and their applicable setting.

Forms of health
education

Advantages Drawbacks Applicable setting

Face-to-face education Receive real-time patient feedback. Personalized
answers to patients’ questions. It facilitates the
building of trust and emotional connection and
enhances patient treatment compliance.

High cost of time spent. There are
time and space constraints.
Information dissemination is limited
in speed and scope.

Seniors. Patients with chronic diseases. High-risk
groups (heart attack patients, pregnant women,
etc.). Children and adolescents.

Paper-based brochures Ease of dissemination and preservation. Reusable.
Comprehensive content.

High production costs. Untimely
updating of information. Limited
audience reach.

Seniors. Patients with chronic diseases.

Internet and health education Wide coverage, no geographical limitations.
Convenient and efficient, not limited by time and
space. Information is updated in real-time. Variety
of formats, including graphic, audio, video, etc.
Resource consolidation can be achieved.

The quality of information varies.
Privacy and security issues. There is a
certain technical threshold.

Young population. Patients with chronic
diseases.

Virtual reality (VR) and
augmented reality (AR)

Immersive experience to deepen understanding
and memory. Interactivity. Visual education to
visualize some of the scenarios.

High equipment costs. High technical
requirements. May bring about
adverse reactions such as dizziness and
discomfort.

Patients with motor and cognitive disorders
requiring rehabilitation. Post-operative recovery
training. Patients with chronic disease
management, pain management, and
psychological governance. Children and
adolescents.
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addition, some studies have found older children also report more

psychosocial problems, particularly regarding their family and self-

concept of appearance (2). There are several possible reasons why

this may be the case. First of all, their cognitive level and self-care

ability gradually increase with age, which makes them more afraid of

being discovered by their friends for bedwetting, and they show

lower self-esteem, shame, and exclusion from social activities (34). In

addition, it may be related to cultural background. In some

countries, especially in Asia, parents tend to pay more attention to

boys, believing they will inherit the family’s power and duties and

have a greater responsibility to support them. Because of this,

parents are more willing to spend money, time, and resources on

boys than on girls (31).
2.2 Family factors

Several factors affect the quality of life of children with NE,

including caregiver literacy (28, 35). Research suggests that

children from families with lower education levels may be at

higher risk of enuresis (36). Furthermore, studies have found that

mothers are typically the primary caregivers of children with NE,

and their level of education can influence their management style

(37). Mothers with higher levels of education are more likely to

recognize abnormalities in their children and actively seek

medical attention, compared to mothers with lower levels of

education. Schlomer et al. found that caregivers with

postgraduate education were more likely to seek healthcare for

their children (38). The well-being of children with NE is also

affected by parents’ perceptions and attitudes (2). Less educated

parents may have misconceptions about NE, believing that

bedwetting is a problem of self-control. Therefore, when

bedwetting persists for a long period, they may perceive it as a

failure of their education. They may experience anxiety, guilt,

and loss of confidence. Finally, they may even blame and scold

their children (39).
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There is a correlation between economic income and treatment

success (24). Families with lower incomes have a higher prevalence

of NE, according to studies (3, 28). Children from low-income

families with enuresis are at risk of low quality of life (20).

Treatment with NE may not be effective in the short term and

requires long-term adherence. Thus, the cost of treatment may

place more of a burden on less well-off families (17). In addition

to treatment costs, managing the child’s daily needs will also

increase the family’s financial burden compared to a normal child.
3 Health education approaches

According to the survey, many parents and children are unaware

of NE. To ensure that parents and children understand and accept

NE treatment, medical professionals must disseminate information

about the disease in a health education setting. It will reduce the

impact of NE on children and their families, improving their

overall quality of life in the long run (16, 24). In the medical

system, health education is crucial in improving patients’ health

literacy, promoting disease recovery, and preventing disease

recurrence (40). Traditional health education is delivered through

face-to-face teaching, distribution of health education manuals,

telephone counseling, or outpatient follow-up visits. As technology

advances and medical paradigms change, forms of health

education are evolving. For example, virtual reality technology and

the internet can now be used together (41, 42).

By integrating modern technologies into health education, we

can enhance the effectiveness of health education and thereby

improve the satisfaction of our patients (43). Regardless of the

form of health education, the most important thing is to convey

medical information and knowledge accurately. In order to achieve

this goal, nurses must understand the advantages and

disadvantages of each type of health education (see Table 1)

and how best to communicate disease information to patients and

their families.
frontiersin.org

https://doi.org/10.3389/fped.2024.1464465
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


Liao et al. 10.3389/fped.2024.1464465
Face-to-face health education is part of the traditional health

education approach (43). Direct face-to-face communication and

interaction with the patient are used to convey information about

the disease. It is a very popular method of health education.

However, in the process of face-to-face health education, some

patients and their families are prone to problems such as

incomplete information acceptance, insufficient information

processing ability, and incorrect information memorization (44).

As a result, healthcare professionals may need to inform patients

multiple times to achieve an educational effect, resulting in

increased time and costs.

A health education manual is a traditional form of health

education. The document is comprehensive and can be kept for a

long time. Medical terminology, however, may be difficult to

understand for some patients and their families (19). In order to

assist patients and families in understanding their diseases,

healthcare providers can use visual aids, such as pictures.

Globally, 65.6% of the population has access to the Internet

(45). As a result, the Internet is a highly beneficial tool for health

education. The use of the Internet to facilitate health education

helps patients transcend the limitations of time and distance.

Online information can be accessed anytime and reviewed

multiple times as desired. There is, however, a lack of quality and

variability in health information currently available on the

internet (46). There may be some patients who have difficulty

screening information and are therefore more likely to misjudge

false information.

Virtual reality (VR) and augmented reality (AR) are emerging

technologies. Technologies like these are used in gaming and

entertainment. However, researchers are now also exploring their

potential in medical applications, such as critical care medicine,

rehabilitation, and pediatrics (41, 47). VR enables users to

immerse themselves in a three-dimensional virtual world, while

AR allows digital information to be superimposed onto the real

world (47). VR and AR offer unique immersion, presence, and

interactivity. They can make health education content more

interesting and engaging, and help patients and families

understand abstract medical knowledge (48–50). It is likely that

verbal preaching will not be effective with children due to their

limited understanding. VR and AR, however, create a sense of

immersion that children can relate to. This makes it easier for

them to understand the disease and also reduces the anxiety

caused by the disease. VR and AR are effective tools for

delivering disease-related information, helping patients

understand their disease, and improving their compliance with

treatment. There is, however, a limit to the adoption of VR and

AR technologies due to their cost, the need for professional

equipment, and the lack of technical support.

Researchers in Egypt have observed that implementing a health

education learning package can prove to be an effective way for

mothers of NE children to improve their knowledge, practices, and

attitudes, while at the same time promoting their child’s

compliance with treatment. However, the health education

learning package was based on pre-existing questionnaires

designed specifically for the mothers involved. Additionally, the

health education learning package employs a variety of health
Frontiers in Pediatrics 04
education methods and has been reviewed repeatedly by experts.

Despite the high quality of the content, the design and

implementation of the health education learning package is time-

consuming (16). Video content about enuresis was analyzed on

YouTube by Toprak et al. Video quality appears to vary widely

based on their findings. In spite of the fact that some content may

be helpful to patients and families facing difficulties, the presence

of low-quality videos may mislead them (42). Health education for

children with NE is currently disseminated through mass media,

posters, brochures, maternal and child health centers, and

individual counseling. Virtual reality technology has not been

studied in children with NE, but it may be explored in the future.
4 Implementation strategies for health
education

As part of the treatment process for NE, health education plays

a complementary but crucial role. To improve compliance and

ensure treatment success, children and parents need to have a

basic understanding of the principles and methods of treatment

before treatment begins, whether medication or behavioral

therapy. Meanwhile, healthcare professionals must answer

promptly to any problems encountered during treatment. It is

well known that health education can be very helpful when it

comes to improving treatment and quality of life. Thus, NE

treatment methods should be integrated with health education to

optimize outcomes and improve compliance.
4.1 Behavioral interventions

Behavioral interventions are an initial approach to treating NE. It

includes adjusting habitual routines, developing appropriate urination

and defecation habits, implementing reward mechanisms, and

keeping a urine loss diary (4, 51). These measures can be used

alone or in combination with medication or alarms.

One of the etiological factors of NE is a nocturnal reduction in

bladder capacity or overactivity of the urethra (1). Therefore,

several studies have suggested appropriate solutions to this

etiology. Firstly, children drink normally during the day, drinking

their daily amount of water. At night they limit their water

intake, avoiding all liquids, especially two hours before bedtime.

Secondly, empty your bladder before heading to bed. Thirdly,

foods or drinks containing theophylline and caffeine can irritate

the bladder, so they should be avoided in children, especially at

night. Finally, excessive salt intake can lead to increased nocturia,

so salt intake should be controlled during dinner (6, 52, 53).

It is possible to treat NE by developing healthy urination and

defecation habits (29). It has been found that excess feces in the

colon can reduce bladder capacity and that relieving constipation

reduces NE (54). To maintain clear stool, children should

consume more foods with crude fiber and have regular bowel

movements. Children with constipation should also be treated

aggressively to avoid interference with NE (55).
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Some parents are unaware of enuresis and blame and punish

their children for frequent bedwetting. But the truth is that

punishment and chastisement to cure bedwetting are

counterproductive (6). Therefore, it is very important for

healthcare professionals to provide parents with information

about the pathogenesis of NE so that they understand that

bedwetting is not within the child’s control. In addition, studies

have shown that encouragement reduces psychological distress

and improves treatment adherence (56). Therefore, parents can

provide appropriate encouragement to help their children realize

that bedwetting is not their fault and reduce psychological

pressure. In addition, during the treatment period, parents can

reinforce the child’s positive behavior and motivation for

treatment. This can help the child actively participate in

treatment and improve therapy success rates.

It is imperative to keep a urination diary. It is noninvasive and

effective, and can objectively assess the child’s condition, determine

the type of NE, and guide follow-up treatments (57). Additionally,

it can help evaluate treatment compliance by the child and family

and supervise treatment more effectively. Kyung et al. observed that

questionnaires may be subject to memory bias and subjectivity,

whereas urinary diary records provide more objective and reliable

information (58).

Behavioral interventions play an active role in the treatment of

children with enuresis as a complement to first-line treatment. Due

to its low cost and lack of risk, behavioral therapy is often preferred

by parents who worry about medications’ potential negative effects

on their children (59).
4.2 Alarm therapy

Enuresis alarms are considered one of the first lines of

treatment for enuresis (16). It is an electronic device that consists

of an alarm and a humidity sensor. There are two main types:

body-worn and padded, while the fixed-on-the-body alarm type

is the choice for more people (52). The alarm works on the

principle that once the humidity sensor attached to the trousers

is activated, it will wake up the child via an alarm like a ringing

bell (60). This treatment assists children in developing a regular

mechanism for urinary arousal during sleep. This is done by

enhancing their ability to store urine at night and reducing

nocturnal urination. Based on the survey, the success rate of

treating enuresis using alarms ranges from 62% to 70% (52).

Figure 1 illustrates the alarm therapy treatment process (57).

Even though alarms can effectively treat NE, there are some

issues with the treatment process. Alarms can be time-consuming

and exhausting for both children and their families (61).

According to the ICCS, parents should stay with their child while

the alarm sounds, allowing the child to turn off the alarm and go

to the bathroom to urinate, thus maximizing the therapeutic effect

(60). However, a prolonged alarm can disrupt parents’ and

children’s sleep, resulting in fatigue during the day. Alarm therapy

can be interrupted as often as 30% according to a survey (62).

Alarm treatment effectiveness can only be determined after at least

6 to 8 weeks of continuous treatment (10). Therefore, if children
Frontiers in Pediatrics 05
and parents do not see results in the treatment process, they may

lose motivation and discontinue treatment.

Alarms are not suitable for all NE children. Parents and children

who are motivated to follow the treatment may be more effective

with alarms when bedwetting episodes are regular and urine

output exceeds 65% of the expected volume. A better option

might be medication for children with NE whose parents don’t

support them, who are stressed, or who lack motivation (29, 52).

Health education is recommended before alarm therapy to

reduce dropout rates and enhance treatment efficiency. For

instance, the nurse should illustrate the alarm’s operation to

ensure that both parents and children comprehend its

functionality. Nurses should also advise parents to stay with the

child as much as possible during night-time treatments to help

the child develop effective treatment habits and achieve

therapeutic results. Furthermore, it is essential that parents and

children are made aware that the alarm treatment is a process

that necessitates time and patience. This is to ensure that they

are psychologically prepared for the long-term nature of the

treatment, thus preventing them from abandoning it prematurely

due to the lack of immediate visible outcomes. Additionally, it is

crucial for parents and children to comprehend the efficacy of

the treatment approach, which will in turn bolster their

confidence in the treatment. During treatment, parents can

explain the effects of enuresis and the importance of treatment in

a way that the child can understand, so that the child

understands why treatment with an alarm is necessary. Parents

should encourage their children to play an active role in the

treatment process, thereby fostering a sense of responsibility and

self-confidence. Concurrently, parents must also be mindful of

their children’s emotional fluctuations and provide timely

encouragement and support when their children encounter

difficulties or setbacks.
4.3 Medication

4.3.1 Desmopress
Desmopressin is another effective option for treating NE. For

NE, it is considered one of the first-line drugs (63).

Desmopressin is a synthetic analog of an anti-diuretic hormone.

It reduces nocturnal urine production by increasing water

reabsorption in the renal tubules and regulating renal ion

secretion (64). In this way, it is more effective at treating NE

caused by antidiuretic hormone deficiency. A complete response

is achieved by 20%–30% of patients receiving desmopressin

treatment, whereas a partial response is achieved by 20%–40%

of patients (65). Figure 2 illustrates how desmopressin

therapy works (57).

Desmopressin can be administered in different ways, such as

nasal sprays, nasal drops, oral tablet capsules, and frozentablets

(66). Hyponatremia and seizures have been reported following

the transnasal desmopressin administration. The United States

and some European countries have therefore banned its use (66,

67). A study by Keten et al. noted that freeze-dried desmopressin

tablets have a higher success rate than other forms of the drug (63).
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FIGURE 1

Alarm therapy treatment process. By consensus, an expert committee developed a protocol for evaluating and treating pediatric nocturnal enuresis
patients in mainland China. No response: 50% reduction in bedwetting frequency; Partial response: 50% to 99% reduction in bedwetting frequency;
Complete response: 100% reduction in bedwetting frequency.
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Desmopressin should be taken one hour before bedtime or two

hours after dinner, while also limiting fluid intake at night to

prevent hyponatremia (29, 52, 60). To begin with, Desmopressin

should be given at a low dose of 0.1 to 0.2 mg. The dosage could

then be adjusted based on the therapeutic effect. Two to four

weeks after starting the treatment, it is recommended to evaluate

its effectiveness. If the treatment is effective, the dose can be

maintained and continued for at least 3 months (52, 66).

Despite being faster-acting than alarm therapy, desmopressin

treatment has a significant disadvantage: a high relapse rate. After

12 weeks of desmopressin treatment, the relapse rate was 50%

compared to only 12% with alarm therapy (63). A structured

discontinuation method, i.e., discontinuing desmopressin in a

stepwise manner, has been suggested to reduce the relapse rate
Frontiers in Pediatrics 06
(68, 69). However, some studies suggest that there is no difference

between the two methods (direct cessation or structured

withdrawal) in terms of reducing recurrence rates (69).

The nurse reminds parents to administer medications to

their children strictly in accordance with doctors’ orders to

ensure that children take the correct dose of medication at

the correct time. At the same time, supervise children to

limit their fluid intake at night and develop good living

habits. It is also necessary to teach parents to closely monitor

the physical condition of their children during the

medication period. If any related complications or

abnormalities occur, they should contact health professionals

in time. In addition, nurses need to follow up with parents

and children on a regular basis to see how the treatment is
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FIGURE 2

Desmopressin therapy treatment process.

Liao et al. 10.3389/fped.2024.1464465
progressing and to assess the efficacy of the medication and the

child’s physical response.

4.3.2 Anticholinergic medications
Anticholinergic medications such as tolterodine and

oxybutynin can also treat NE, in addition to desmopressin

medications. It primarily works by relaxing the bladder muscles,

increasing bladder capacity, and improving the overactive or

unstable state of the urethral muscles (70). This reduces the

frequency of urination and enuresis. Consequently, they are more

effective in children with reduced bladder capacity or overactive

bladders. When urine loss alarms and desmopressin do not

work, anticholinergic drugs are usually used. However,

anticholinergic medications are not effective alone, so they are

usually combined with desmopressin (52). Some studies have

shown that the combination of desmopressin and oxybutynin

significantly increases the number of patients with complete and

partial responses (71, 72). Additionally, anticholinergic drugs

have several potential side effects, including dry mouth, dry eyes,

constipation, headaches, and urinary retention (73, 74). It is

therefore critical to use them carefully and cautiously.
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4.3.3 Imipramine
Imipramine is a tricyclic antidepressant that can also treat NE.

The mechanism by which it treats NE is unknown. It has been

shown that these drugs stimulate adrenergic receptors, modify

sleep patterns, and decrease excessive night-time sleep. As a result,

patients can wake up once their bladder is full. They also inhibit

acetylcholine, which affects bladder contraction and urethral

sphincter relaxation. Reducing the frequency of involuntary

bladder contractions and increasing urine storage capacity, can

help patients improve their nocturnal bedwetting symptoms

(56, 75). This treatment benefits 30%–50% of patients with NE

(76). Due to its potential cardiotoxicity, imipramine should be

used cautiously when treating NE. An overdose can cause cardiac

conduction disturbances and myocardial depression (76, 77). In

addition, tricyclic antidepressants may be associated with adverse

effects such as dry mouth, constipation, blurred vision,

tachycardia, weight gain, headaches and dizziness, behavioral

changes, irritability, and drowsiness. So for safety reasons, it has

been used as a third-line treatment option (77). However,

imipramine is relatively inexpensive compared to other treatments,

so it is an optional treatment for families with low incomes (52).
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4.4 Chinese medical treatment

Recent years have seen an increase in the use of traditional

Chinese medicine (TCM) for NE clinical treatment (78). In NE

treatment, TCM is effective without significant side effects.

Treatments include herbal medicine, acupuncture, and tuina (78, 79).

Suoquan Capsule is a herbal medicine commonly used to

treat NE. It contains Radix Linderae, Alpinia oxyphylla, and

yam, which reduce urethral muscle excitability and concentrate

urine. This makes it an effective treatment for NE. In the

study by Ma et al, shrinkage capsules along with desmopressin

were more effective and had a lower relapse rate than

shrinkage capsules alone (79).

Acupuncture stimulates specific points such as Guanyuan,

Sanyinjiao, Ashigaru, and Bladder Yu, improving nerve function

and bladder control (80). Enuresis can be treated with laser

acupuncture, which is less invasive and painful than traditional

acupuncture (81). Studies have shown that laser acupuncture is a

painless and non-invasive treatment with a low recurrence rate

and no side effects. In some cases, it can be considered a viable

alternative to NE (82, 83). There is controversy regarding

whether laser acupuncture is more effective in treatment than

desmopressin. The effectiveness of laser acupuncture and

desmopressin for the treatment of enuresis in children was

compared by Radmayr et al. (2001). In the study, forty children

were randomly divided into two groups, one receiving

desmopressin and the other receiving laser acupuncture. Neither

modality had a significant difference in treatment success (84).

However, in a similar study, Alsharnoubi et al. (2017) found that

laser acupuncture was statistically significantly more effective

than desmopressin in a similar study (85).

A common treatment for NE in China is pediatric tuina (86). It

is similar to the mechanism of action of acupuncture, in specific

parts of the body surface, the use of chiropractic, kneading,

massage, and other techniques to give a certain amount of

stimulation, which increases qi and blood flow and enhances

bladder function. The effects of tuina have been shown to affect

signaling in various brain reflex zones (86, 87). Treatment for

enuresis using tuina can be a non-invasive, painless, and side-

effect-free alternative.

TCM treatment has fewer side effects than Western medical

therapies, even though there is not enough evidence to conclude

that TCM is more effective than Western medicine. Thus, TCM

can be considered as an alternative treatment option for enuresis.

Before treatment, nurses should explain to parents the specific

characteristics, applicable conditions and possible effects of

traditional Chinese medicine therapies such as herbal medicine,

acupuncture and tuina, and help parents to choose appropriate

Chinese therapies or integrative therapies according to their

children’s specific conditions, such as age, severity of symptoms,

physical tolerance, and so on. All therapies require a certain

course of treatment to be effective. It is the responsibility of

parents to encourage their children to engage actively with the

treatment, while simultaneously maintaining a record of their

child’s progress and any changes in symptomsso that they can

provide timely feedback to the doctor.
Frontiers in Pediatrics 08
5 Discussions

Behavioral interventions are an initial approach to treating NE,

and throughout the course of treatment (51). Some parents may

lack an understanding of the necessity of behavioural

interventions and are unable to effectively supervise their

children in order to implement them, which affects the treatment

outcome. Nurses assist parents and children in understanding the

principles and importance of behavioural interventions through

the provision of health education, thereby increasing the

likelihood of parental and child cooperation with changes in

lifestyle habits and active participation in treatment.

Although alarm therapy for NE has been demonstrated to be

highly effective, it also has a high rate of interruption (52, 62). If

the child and parents are not aware of the long-term nature of

the treatment and the potential issues that may arise, such as

disrupted sleep during treatment and the lack of immediate

improvement, they may lose confidence and terminate the

treatment prematurely, thereby preventing the treatment from

achieving its intended outcomes. Furthermore, a lack of

comprehension regarding the correct utilisation of the alarm may

result in suboptimal treatment outcomes. Therefore, nurses need

to explain to parents and children how the alarm works and how

to use it before the treatment is given to ensure that they can use

it properly. Parents and children should also be made to

understand that alarm treatment is a process that requires time

and patience, so that they will not easily give up the treatment

because they do not see any results in the short term or

encounter difficulties.

It is important to note that pharmacological treatment is not

without side effects, and desmopressin medication is also

associated with a high relapse rate (63, 73, 74, 77). Consequently,

when selecting a medication to treat NE, parents are

apprehensive about the potential adverse effects on their children

and may be reluctant to cooperate. Through health education,

nurses provide parents with comprehensive information about

the principles of drug treatment, including the timing of

administration, dosage, and potential adverse effects. This enables

parents to make informed decisions and enhances their

cooperation with the doctor’s treatment plan, ultimately

improving the adherence and effectiveness of the treatment.

Some parents may have misconceptions about TCM

treatments, thinking that their effects are unclear or not believing

that they can cure NE. The nurse explains to the parents the

specific characteristics, application and possible effects of TCM

treatments such as Chinese herbs, acupuncture and tuina (78),

helping them to choose the appropriate treatment according to

their child’s specific condition. At the same time, parents and

children should be informed that the side effects of TCM are

relatively few, so as to increase their compliance with treatment.

As technology advances, treatments are being updated. From

the literature, it has been found that a new product is now being

developed for the treatment of NE, a safe, comfortable, non-

invasive pre-voidance wearable alarm that measures bladder

filling using ultrasonic sensors to trigger an alarm prior to

urination (88–91). Traditional alarms can only react to a
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bedwetting event after it has occurred and cannot give advance

warning (60). The pre-voidance alarm is more proactive and

preventive as it can alert the child before he/she is about to

urinate, giving him/her enough time to wake up and go to the

toilet to urinate. And it can also adjust the threshold and timing

of the alarm trigger to suit each child’s specific needs through

multiple measurements and learning from the bladder (90). In

conclusion, by triggering the alert at the pre-urination stage, it

helps to develop bladder control, and over time, the child may

gradually learn to control his/her urination behaviour, reducing

the frequency of nocturnal enuresis and improving the

therapeutic outcome. At the same time, warning the child before

bedwetting gives him/her the opportunity to control urination on

his/her own, avoiding the occurrence of bedwetting incidents and

helping to protect the child’s self-esteem (91).

This study covers a variety of treatments for enuresis, including

behavioural interventions, alarm therapy, multiple medications,

and TCM, and elaborates on the importance and specific content

of health education in each of these treatments. This provides a

more comprehensive guide to clinical practice, enabling

healthcare professionals to carry out health education effectively

at different stages of treatment according to the conditions of

different patients. With the development of technology, this

study also explored the potential of new technologies such as VR

and AR in health education. Although they are not yet widely

used in health education for the treatment of enuresis, it is

suggested that these technologies can make the content of health

education more interesting and easier for children to understand,

providing new directions and ideas for future research and practice.
6 Conclusion

Nocturnal enuresis (NE) is one of the most common chronic

disorders of childhood, affecting children’s health and quality of

life, as well as placing a heavy burden on families. Even though

some children may recover with age, most may experience long-

term effects if they do not receive treatment. Health education

plays a vital role in improving the quality of life of NE children

and parents. Nurses communicated information about NE to

children and parents through health education, which increased

their awareness of NE and reduced their anxiety and worry. At the

same time, this study summarises the treatment approaches for NE

and the role of health education, which can inform healthcare

professionals when developing treatment plans and providing

patient education. Secondly, this study also highlights the need for

further research into more effective health education models and

strategies, especially in the context of emerging technologies such

as virtual reality and augmented reality. Future research could

focus on filling the research gaps identified in this study, such as

exploring the long-term effectiveness of different treatments in

combination with health education, as well as investigating how to
Frontiers in Pediatrics 09
better tailor health education to the individual characteristics of

patients and families. In conclusion, this study contributes to a

deeper understanding of NE and the importance of its health

education. It provides valuable insights for improving the quality of

life of children with NE and their parents.
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