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Abstract

Background and Aims: Hypospadias, a congenital anomaly, can have long‐term

effects on sexual, urinary, and reproductive functions, making proper postoperative

care essential for desirable outcomes, which could be facilitated through a mobile

application for diseases with long‐term complications. The aim of this study was to

investigate the data and functional requirements or minimum data set of a

postoperative education mobile application for caregivers of children with

hypospadias.

Methods: A literature review of papers published until April 2023 using Preferred

Reporting Items for Systematic Reviews and Meta‐Analyses (PRISMA) statement

was conducted to determine the data and functional requirements of a mobile

application that provides postoperative education to caregivers of children with

congenital hypospadias. Based on the results, a questionnaire was prepared, and its

content validity and reliability were evaluated by CVI and CVR. Additionally, data

was examined by 30 residents, specialists, and subspecialists in pediatric surgery

using the Delphi approach.

Results: The study identified 28 data elements in three main categories:

demographic data, clinical data, and application function. Functional requirements

of the mobile application were suggested for use in designing the application. Also,

the most critical data elements included the definition of disease, the importance of

treatment, surgical preparation, bandage, hygiene, symptoms and infection, bleeding,

and emergency condition.

Conclusion: The study will pave the way for developing postoperative educational

applications for caregivers of children with congenital hypospadias. M‐Health app

developers and clinician specialists can utilize these findings to design practical

applications that assist caregivers in managing the care of hypospadias patients.
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1 | INTRODUCTION

Congenital anomalies and malformations are among the well‐known

causes of infant and postnatal mortality. Researchers recognize

congenital anomalies as structural, behavioral, functional, and

metabolic disorders.1 Hypospadias is a common congenital anomaly

that appears as an abnormality in the external genitalia of male

individuals, in which the folds of the urethra and abdominal skin are

improperly developed, resulting in the displacement of the urethral

opening from its natural position.2,3 The prevalence and trends of

hypospadias vary across regions and populations, possibly due to

genetic and environmental factors. The lowest incidence rate of this

condition is observed in Asia (6−690 cases per 100,000), while the

highest is reported in North America (34.2 cases per 10,000).

European registries, on the other hand, have consistently reported a

prevalence rate of 18.6 cases per 10,000 over the past decade.3

Hypospadias often requires surgical intervention for treatment.

However, even after surgery, patients may face constant medical,

social, and sexual issues.4 Despite early repair surgery, hypospadias

can have long‐term effects on sexual, urinary, and reproductive

functions during adolescence and adulthood. Therefore, understand-

ing the potential long‐term risks of this condition is needed for

managing patients effectively.5 Although surgery is a required

component of treatment, providing appropriate postoperative care

is essential to ensuring a desirable outcome.6

Studies indicate that patients are often discharged with

inappropriate treatment plans, insufficient education, and incomplete

information7 Parents may face anxiety and uncertainty due to the

abundance of unreliable information sources.2 Furthermore, re-

searchers and specialists have expressed concerns about the quality

and readability of these resources.8 The results of a study in this

regard showed that using a mobile application to provide post-

discharge education for parents in caring for the patient could be

helpful.9

The development of information and communication technology has

created a significant transformation in the healthcare industry, which has

essential applications in promoting health, prevention, treatment,

awareness, and education.10,11 By integrating intelligent technologies

and wireless communications through mobile phones, effective care can

be provided and disease management can be facilitated.12

Mobile‐based care applications manage health‐related activities

such as monitoring treatment progress, symptom surveillance,

evaluating treatment side effects, maintaining a healthy diet, and

physical activity.13 In addition, these applications help overcome time

and location barriers faced by healthcare providers when delivering

services.14

The results of a study conducted in 2020 to evaluate the quality

of postoperative education in patients with congenital heart defects

and determine the acceptance rate of a mobile‐based care application

for their preparation before discharge showed that parents face

challenges in preparing to care for their children; moreover, most

physicians and parents agreed on the usefulness of a mobile

application for postoperative care education.9 Another study

published in 2023 to assess the feasibility and acceptance of a

mobile‐based congenital heart care application in supporting parents

to understand and manage their children's healthcare needs showed

that parents and healthcare professionals find this application an

effective tool for the healthcare system and facilitating follow‐up of

patient treatment applications.15

The availability of mobile‐based care applications holds immense

potential for delivering appropriate care and providing relevant

educational content related to treatment, health promotion, and the

reduction of postoperative complications.6 Consequently, given the

high prevalence of hypospadias and the importance of effective care

for these patients, it is necessary to conduct studies focused on

designing mobile applications that provide relevant care education.

The initial stage of creating such an application involves identifying

data requirements.16

This study aimed to investigate the data and functional

requirements or by another name minimum data set (MDS) of a

postoperative education mobile application for caregivers of children

with this disease. Therefore, the findings of this study are expected to

benefit individuals interested in designing and evaluating effective

mobile applications.

2 | METHODS

This study is a descriptive‐analytical study conducted in 2023. We

have devised a four‐phase plan for the development of the

application using Software Development Life Cycle method

(Figure 1).17 The current study represents the first phase, which

primarily focuses on investigating the data and functional require-

ments (or MDS). The study was approved by Tehran University of

Medical Sciences in 2023 with the code of ethics number

IR.TUMS.SPH.REC.1402.038 obtained from the National Ethics

Committee in Biomedical Research.

2.1 | Data collection

To determine the data and functional requirements for the mobile

application, we conducted a literature review using library resources,

such as reference books, including Genitourinary Disorders,18 Opera-

tion Pediatric Urology,19 and Pediatric Surgery.20 Additionally, we

analyzed patient records and consulted with pediatric surgeons to

identify and classify the essential aspects of care for children with

congenital hypospadias.

Using MeSH terminology, we performed a search in electronic

databases, including Medline (via PubMed), ISI Web of Science,

Scopus, Science Direct, and UpToDate, using keywords such as

Hypospadias, Mobile application, Self‐care, and Data‐elements until

April 2023. The search strategy is shown inTable 1, and this review of

databases was conducted in adherence to the Preferred Reporting

Items for Systematic Reviews and Meta‐Analyses (PRISMA) state-

ment, ensuring a rigorous and standardized approach.21
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2.2 | Inclusion criteria

1. Research articles addressing postoperative education for care-

givers of children with congenital hypospadias.

2. Articles for which the full text was available.

2.3 | Exclusion criteria

1. Review articles.

2. Letters to the editor.

3. Abstracts of conferences.

4. Articles that had no full version available.

5. Articles outside the English language.

2.4 | Identification and selection of elements

The initial draft of the researcher‐designed questionnaire was

prepared based on the findings of the literature review. The final

version of the questionnaire was developed by combining and

refining various questions and components, along with input and

feedback from pediatric specialists. The questionnaire consists of

32 questions divided into three main sections: demographic

information (6 questions), clinical section including hypospadias

in children (4 questions), education related to surgery (4 ques-

tions), postoperative education (12 questions), and application

function (6 questions).

The content validity of the questionnaire was confirmed by a

panel of eight experts composed of subspecialists, specialists,

and residents of pediatric surgeons working at the Children's

Surgery Research Center of Mofid Hospital and two Health

Information Management experts from the Tehran University of

Medical Sciences. Using the Lawshe table, the validity index (CVI)

and the content validity ratio (CVR) were confirmed. Cronbach's

alpha coefficient was used to check the reliability of the

questionnaire. The collected data were analyzed using SPSS

software version 16.

The research population consisted of 84 subspecialists, special-

ists, and residents of pediatric surgeons working at the Children's

F IGURE 1 Application development plan.

TABLE 1 Search strategy in the databases.

Search strategy [A] “hypospadias” OR “congenital
abnormalities” OR “child”
OR “pediatrics” OR “Infant”
OR “Newborn” OR
“Neonate”

[B] “mobile applications” OR
“smartphone” OR “mobile
health” OR “medical app”
OR “Mobile” OR “portable
devices” OR “M‐health”
OR “Mhealth” OR “mobile
phone” OR “App” OR
“mobile software”

[C] “self care” OR “self
management” OR

“postoperative care”

[D] “data elements” OR “minimum

data set” OR “data
requirements” OR
“technical capabilities” OR
“data set”

[E] [A] AND [B]

[F] [A] AND [C]

[G] [A] AND [D]

Final search query [E] OR [F] OR [G]
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Surgery Research Center of Mofid Hospital. This hospital was chosen

due to its previous research in hypospadias care, the presence of a

dedicated children's surgery research center, a high number of

pediatric surgeons, and a substantial patient population with this

disease. The available sampling method was utilized to select

participants from the target population, ultimately resulting in 30

questionnaire participants. Face‐to‐face interviews were conducted

to collect data and increase the number of participants in the study.

Each participant signed an informed consent form.

Using the Delphi approach, each questionnaire data element was

evaluated on a Likert scale from one to five. Data elements scoring

above 70% (more than 3.5 out of 5) were considered essential.

Elements scoring between 50% and 70% (2.5−3.5 out of 5)

underwent further consideration in the subsequent Delphi stage,

while elements scoring below 50% (less than 2.5 out of 5) were

deemed non‐essential and excluded from the list. Details of the

design and sequential process of the study phases are presented in

Figure 2.

F IGURE 2 Sequential process of study phases.
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3 | RESULTS

3.1 | Data collection

At first, there were 1602 articles discovered. After eliminating duplicate

records (n = 133), the total number of screened articles was reduced to

1469. Among these, 1446 articles were excluded based on criteria,

leaving 23 articles for eligibility assessment. In the end, 13 studies were

deemed suitable and included in the study. The selection process is

presented in Figure 3.

Based on the reviewed articles, the minimum data set of these

articles is presented separately in three areas: demographics, clinical,

and functional. These are displayed in Table 2.

3.2 | Demographic data of participants

Table 3 provides demographic data on the participants, including

gender, age, degree of education, and work experience.

3.3 | Content validity ratio and scoring

All participants (n=30) responded to all questions (with a response rate of

100%). During the calculation of CVR to assess the questionnaire's

validity, four data elements were excluded and CVI also obtained an

overall average of 0.93%, which is approved. Also, its reliability was

confirmed by Cronbach's alpha coefficient equal to 0.76. Excluded

elements were “gender” from the demographic group, “hospitalization”

and “diarrhea and vomiting” from the clinical group, and “body mass index

(BMI)” from the application function group. Ultimately, 28 data elements

(from 32 data element) were chosen for the expert survey.

The results indicated that all data elements scored above 70%

and were deemed essential. Among the clinical group, the elements

“bandage,” “symptoms and infections,” “bleeding,” and “emergency

conditions” scored the highest average of (5/5). Moreover, two

elements, “name” and “height,” had the lowest average in the

demographic group (both with an average of 3.6/5). Figure 4 shows

the data and functional requirements for developing a mobile

application, categorized into three areas.

F IGURE 3 Search results from databases.
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It is important to note that functional abilities in this study, such as

medication reminders, physician appointment reminders, nutrition

reminders, medical center information, and frequently asked questions

(FAQ), were reviewed by experts and approved. Demographic data,

clinical data about the definition of the disease, treatment methods,

surgical preparation, bandage, symptoms and infection, bleeding, and

emergency conditions were identified as essential elements to be

covered in education for care providers. The final data elements and

functional abilities (or MDS) identified by the questionnaire for the

design of a postoperative educational application are shown in Table 4.

4 | DISCUSSION

To ensure proper care and support for children during the

postoperative period, having a well‐designed practical educational

application for caregivers is essential.34 This application should

encompass all key aspects of caring for a child with congenital

hypospadias after surgery, including physical care, treatment follow‐

up, and practical considerations.35

4.1 | Demographic data

In applications, demographic data is essential information for

identifying, contacting, and following up on patients. These data

can provide a more personalized experience by providing age, gender,

date of birth, and date of surgery. They can tailor their content and

recommendations to meet specific user needs.16,34–36 The results of

this study showed that demographic information, such as date of

birth and date of surgery, is essential from an expert's perspective for

the necessary personalization of the application.

4.2 | Clinical information

4.2.1 | Hypospadias in children

Providing a clear understanding of the disease and its treatment methods

can alleviate parental stress. By comprehending the underlying causes

and available treatment options, caregivers can ensure timely and

appropriate management, thereby enhancing patient treatment outcomes

and quality of life.20,37 In this research, from the point of view of experts,

an essential information element in the section related to the introduction

of the disease is the recognition of the importance of treating this disease.

In the results of the study by Arya et al.,22 parents of children

with congenital heart defects were more likely to seek counseling

than experts thought. This information briefly included knowledge of

the disease and factors contributing to it. Additionally, parents often

could not remember all the information they received and required

recontact with experts or a reliable way to receive necessary

educational information.

4.2.2 | Education related to surgery

One essential element that should be included in the educational

application is information about the surgical procedure itself. The

application should effectively educate caregivers on the surgical

technique, expected duration, and recovery timeline, prioritizing pain

management, and related complications.22 The findings from a study

conducted by Dreuning et al.,23 which evaluated the impact of various

information delivery methods, including mobile applications, on alleviat-

ing preoperative stress and anxiety in children and parents, revealed

that families who received educational information through these

methods expressed greater satisfaction with the preoperative surgical

information and preparation processes. These findings underscore the

significance of adopting novel approaches, such as mobile applications,

to enhance the quality of information delivery and improve overall

family satisfaction during the surgical care period.

TABLE 3 Demographic data of the participants.

Demographic data Number Percent

Gender Male 18 60%

Female 12 40%

Age Between 30 and 40 8 27%

Between 40 and 50 4 13%

Above 50 18 60%

Degree of education Specialty 14 47%

Expert 6 20%

Resident 10 33%

Duration of work
experience

Under 10 years old 10 33%

Between 10 and 20 8 27%

Above 20 years 12 40%

F IGURE 4 Selected data elements and application requirements.
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4.2.3 | Postoperative education

According to experts, it is needed to include information regarding

postoperative care in educational applications. In the context of the

present study's applied educational application for postoperative care

of hypospadias surgery, certain data elements such as bandage,

symptoms and infections, bleeding, and emergency conditions hold

significant importance.

TABLE 4 The mean score and selected data elements/functional abilities.

Category No
Data element/functional
ability (or MDS) CVR Mean

Accept/
reject

1. Demographic Data 1 Name 1 3.6 Accept

2 Weight 1 4.3 Accept

3 Height 1 3.6 Accept

4 Gender 0.4 ‐ Reject

5 Date of surgery 1 4.6 Accept

6 Date of birth 1 4.6 Accept

2. Clinical Data

2.1. Hypospadias in
children

7 Definition of the disease 1 4.8 Accept

8 Disease‐causing factors 0.8 4.3 Accept

9 Importance of treatment 0.8 4.9 Accept

10 Treatment methods 1 4.8 Accept

2.2. Education related to
surgery

11 Surgical preparation 1 4.8 Accept

12 Hospitalization 0.4 ‐ Reject

13 Surgical procedures 1 4.6 Accept

14 Pain management 1 4.6 Accept

2.3. Postoperative
education

15 Bandage 1 5 Accept

16 Nutrition 0.8 4.5 Accept

17 Hygiene (urinary tube) 1 4.9 Accept

18 Hygiene (changing diapers) 1 4.9 Accept

19 Hygiene (bathroom) 1 4.8 Accept

20 Fever 1 4.8 Accept

21 Symptoms and infection 1 5 Accept

22 Bleeding 1 5 Accept

23 Nausea and vomiting 0.6 ‐ Reject

24 Mobility and play 1 4.8 Accept

25 Risks after surgery 1 4.8 Accept

26 Emergency conditions 1 5 Accept

3. Application function 27 Medication reminders 1 4.6 Accept

28 Physician appointment
reminders

0.8 4.8 Accept

29 Nutrition reminders 0.8 4.3 Accept

30 Calculate BMI 0.2 ‐ Reject

31 Medical center information 1 4.2 Accept

32 Frequently asked
questions (FAQ)

1 4.5 Accept

Abbreviations: BMI, body mass index; MDS, minimum data set.
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In the study by Purcell et al.24 according to the parents, it can be

challenging to handle the various side effects and unforeseen

situations that arise during the recovery phase because many parents

find the process of recovering confusing. Furthermore, other studies

have highlighted the benefits of mobile applications in providing

education and support for mothers of children with congenital heart

disease during their home care.9

A qualitative study conducted by Hjorth‐Johansen et al.15

examined an application designed for infants with congenital heart

disease. This study demonstrated the importance of information

addressing treatment‐related issues, such as post‐heart surgery

recommendations and shunts. Other research has shown that

children who undergo hypospadias surgery after the age of two

often experience postoperative complications that lead to long‐term

hospitalization. Effective education on appropriate postoperative

care is highly recommended. This education should focus on precise

management of dressing and stent care, medication compliance, and

reinforcement of dressing and stent stability, particularly for

vulnerable children.25 The use of mobile applications for wound

care, bleeding, and infection prevention are areas where these

applications can significantly impact patient outcomes.26 Mobile

applications can facilitate improved wound care by providing guide-

lines for dressing, monitoring wound progress, identifying signs of

infection, and offering instructions on when to seek medical

attention.27 Bleeding is another important aspect where mobile

applications can positively impact patient outcomes. By enabling real‐

time monitoring of bleeding levels and providing guidance on

managing bleeding, these applications serve as essential tools for

both patients and healthcare providers. They can also promptly alert

healthcare providers about excessive bleeding, allowing for swift

intervention and improved outcomes.28 Mobile applications can also

be used to prevent infections. These applications can offer invaluable

information on proper hand hygiene, wound cleaning techniques, and

other preventative measures to reduce the risk of infection.

Additionally, healthcare providers can leverage mobile applications

to monitor patients' symptoms and detect signs of infection at an

early stage, leading to timely treatment and significantly improving

patient outcomes.27,29

4.3 | Application function

Reminders are essential in care management applications, as they help

ensure that essential tasks are remembered and noticed. Caregivers

often have multiple responsibilities and tasks to remember, which can

be overwhelming. They can use the mobile application to set reminders

for tasks such as medication schedules, physician appointments,

nutrition, and other activities. Reminders help ensure that tasks are

remembered and attended to them.30,31 Overall, mobile applications

empower caregivers to effectively carry out essential tasks, thereby

improving patient care and mitigating stress and anxiety levels. Studies

show that mobile health interventions, mainly appointment reminders,

can increase necessary follow‐up visits in children.32

Blazquez‐Ramos et al.,33 in their study on developing a remote

drug management application for patients with congenital thrombo-

philia, found that patients rated medication reminders and drug alerts

the highest.

Durham et al.34 researched a mobile app with an educational

purpose for children and families impacted by bladder exstrophy‐

epispadias‐cloacal exstrophy complex (BEEC). They stated that the

purpose of the FAQ section is to make parents more aware of their

child's diagnosis while allowing for more constructive conversations

and a greater focus on long‐term treatment management.

Recent studies have demonstrated the significant potential of

mobile applications in enhancing postoperative care. Specifically,

these studies have shown that such apps can aid patients in

effectively managing pain levels, reducing the risk of complications,

and improving overall recovery outcomes.35–37

5 | LIMITATIONS OF THE STUDY

Despite the participation in this study, some limitations need to be

addressed. One limitation is that some experts could not cooperate

due to work overload. Therefore, if more experts participated in the

study, needs‐based data could be better defined. In addition, this

study was only focused on the caregivers' perspective, so future

research should collect data from other stakeholders, such as

healthcare providers and children with congenital hypospadias.

Furthermore, given the limited number of similar studies available

for comparison in this specific field, this study relied on findings from

related fields. Finally, this study only tested the application on a small

group of participants, so further testing with more extensive and

diverse groups is necessary to confirm the findings.

6 | CONCLUSION

The development of a postoperative educational application due to the

lack of studies in this field specifically designed for caregivers of children

with congenital hypospadias can contribute to the comfortable and

successful recovery of patients. The findings from this study indicate a

significant research need for the development of postoperative

educational applications catering to caregivers of children with

congenital hypospadias. By addressing this need, we can further

enhance the care and support provided to these patients and their

caregivers. This study is a supplementary study to identify the care

requirements of patients in designing a mobile application that could be

a suitable path for future research in this area. The future trend of this

study will lead to the development of postoperative educational

applications for caregivers of children with congenital hypospadias.

7 | SUMMARY TABLE

What was already known on the topic:
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• The prevalence of hypospadias varies across different regions and

populations, highlighting the importance of understanding the

potential long‐term risks associated with this condition.

• Postoperative care for hypospadias patients is needed to ensure

favorable outcomes, but current discharge practices often lack

appropriate treatment plans and sufficient education for parents.

• The development of mobile‐based care applications in healthcare has

transformed disease management by integrating intelligent technolo-

gies and wireless communications to facilitate effective care provision.

What this study added to our knowledge:

• Designing a mobile application specifically tailored to provide

postoperative education for caregivers can contribute to deliver-

ing proper care, relevant educational content, and reducing

postoperative complications.

• In the process of developing an educational mobile application, the

importance of demographic data, clinical information, and practice

practices in providing effective postoperative care and support for

children undergoing hypospadias surgery is emphasized.
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