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Abstract

Background: Respiratory diseases in children, such as asthma, chronic obstructive airway diseases, bronchiolitis
and recurrent lung infections, continue to be important causes of morbidity in children throughout the world.
Treatment adherence, symptom monitoring and individualized care are often problematic with traditional disease
management strategies. Recent advances in digital health technologies have paved the way for developing
personalized digital therapeutic intervention systems, which allow continuous monitoring, real-time decision
making, and patient-centered respiratory care. Objective: To assess the efficacy of personalized digital therapeutic
intervention systems for improving management, treatment adherence, symptom control, and clinical outcomes
in pediatric respiratory diseases. Methodology: An extensive review and analytical evaluation of current digital
therapies were conducted. The study explored mobile health applications, wearable respiratory tracking devices,
artificial intelligence (Al) based prediction systems, telemedicine platforms and personalised treatment algorithms.
Clinical performance indicators were assessed, including adherence rates, symptom reduction, frequency of
hospitalizations, and patient engagement. Results: Results showed significant improvement on some outcome
measures. Treatment adherence increased by 41%, symptom control improved 38%, emergency hospital visits
decreased by 32% and patient engagement levels increased by 47%. The Al-assisted monitoring systems delivered
diagnostic and predictive accuracy rates above 90%, and personalized intervention strategies improved overall
respiratory health outcomes by approximately 36%. Conclusions: Personalized digital therapeutic intervention
systems are an effective and innovative approach to pediatric respiratory disease management. The integration of
Al, wearable technologies and telehealth platforms is used to track disease, promote adherence, enhance clinical
outcomes and support personalized healthcare delivery. Future intelligent respiratory care systems will continue
to enhance pediatric respiratory health and quality of life.

Keywords: Pediatric respiratory diseases, digital therapeutics, personalized medicine, artificial intelligence,
telemedicine, wearable sensors, asthma control, remote patient monitoring, mobile health applications,
precision medicine.

1. Introduction

Respiratory diseases are one of the leading causes of morbidity, hospitalization and healthcare utilization among
children worldwide. Diseases like asthma, chronic respiratory infections, bronchiolitis, cystic fibrosis and allergic airway
diseases have a profound impact on children’s physical health, quality of life and long term pulmonary function [1].
Respiratory diseases constitute a significant part of pediatric outpatient visits and emergency department admissions,
and are associated with a substantial socioeconomic and healthcare burden, as reported by international health reports

[2].

Traditionally, the management of respiratory diseases has relied on clinical assessments at intervals, patient-reported
symptoms and standardized treatment protocols. However, these techniques often do not consider the individual
variability of patients, the difficulties in adherence to treatment and the need for continuous monitoring of disease
progression [3]. Consequently, many children suffer from recurrent exacerbations, preventable hospitalizations, and
suboptimal disease control in spite of the presence of efficacious therapeutic options [4].

Recent progress in digital health technologies has provided opportunities to transform pediatric respiratory care
through the use of personalized digital therapeutic intervention systems. Digital therapeutics combine scientifically
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proven medical interventions with software-based technologies to prevent; rha'nage, or treat diseases and to support
personalized healthcare delivery [5]. These systems leverage mobile health applications, wearable sensors, cloud-based
monitoring platforms, artificial intelligence (Al), and telemedicine solutions to enable‘real-time patient monitoring and
personalized treatment recommendations [6]. e

Artificial intelligence and machine learning algorithms have shown great potential to predict asthma exacerbations,
identify high-risk patients, and optimize treatment strategies by continuously analyzing physiological and behavioral
data [7]. In a similar vein, wearable respiratory monitoring devices facilitate ongoing assessment of respiratory rate,
oxygen saturation, cough frequency and environmental triggers to enable clinicians to identify disease deterioration at
earlier stages [8].

Telemedicine platforms have improved access to pediatric respiratory care, especially in remote and underserved
regions. The introduction of remote consultations, digital symptom tracking, and virtual follow-up programs has
improved patient engagement, medication adherence, and disease management outcomes [9]. Moreover, the
combination of personalized intervention algorithms with digital therapeutic systems provides the opportunity of
personalized treatment plans based on patient-specific clinical characteristics, lifestyle factors, and severity of disease
[10].

However, challenges such as data privacy, interoperability, long-term efficacy, patient engagement and integration into
routine clinical practice still need to be addressed. Additionally, there is an increasing need for evidence-based
evaluations of personalized digital therapeutic systems and their effect on outcomes of pediatric respiratory diseases
[11]. It is therefore important to investigate the role of personalized digital therapeutic intervention systems and their
effectiveness in enhancing respiratory health, reducing disease burden and improving healthcare delivery in pediatric
populations.

Objectives

1. To assess the efficacy of personalized digital therapeutic intervention systems for the management of pediatric
respiratory diseases.

2. Toinvestigate the influence of artificial intelligence, wearable monitoring technologies and telemedicine platforms
on adherence to treatment, control of symptoms and clinical outcomes in children with respiratory disorders.

2. Literature review

2.1 The Role of Artificial Intelligence in Pediatric Respiratory Disease Management

Recent studies have demonstrated the increasing role of artificial intelligence (Al) in pediatric respiratory care. Al
predictive models can identify children at risk of asthma exacerbations, detect respiratory patterns, and tailor treatment
recommendations. Machine-learning algorithms embedded in mobile health platforms have enhanced the accuracy of
predicting symptoms and facilitating early clinical intervention, leading to a reduction in emergency visits and disease
progression [12, 13].

2.2 Wearable Monitoring Technologies .

Wearable respiratory monitoring devices are useful tools for continuous health assessment. Smart sensors provide real-
time physiological data on respiratory rate, oxygen saturation, cough frequency, and environmental exposure. Recent
studies reported that wearable technologies improve the monitoring of diseases, adherence to treatments and the
proactive management of chronic respiratory diseases in children [14, 15].

2.3 Telemedicine and mobile health apps

Mobile health (mHealth) applications and telemedicine platforms have made respiratory healthcare services more
accessible. Digital therapeutic systems allow symptom tracking, medication reminders, remote consultations and
personalized feedback. Various studies have demonstrated that telehealth interventions result in better patient
engagement, medication adherence, and overall disease management with reduced healthcare utilization and
hospitalization rates [16, 17].

2.4 Digital Therapeutics and Precision Care
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The combination of Al, wearables, cloud computing and telemedicine ha's“sp\é’d up._the development of personalized
digital therapeutic intervention systems. These systems offer personalized diééas_e management taking into account
patient-specific clinical features and behavioral patterns. Recent evidence suggests that personalized electronic
treatments improve respiratory outcomes, quality of life, and chronic pulmonary disease' management effectiveness in
pediatric populations [18]. b
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Figure.2. Components of Personalized Digital Therapeutic Intervention Systems

Figure 2 highlights the core technological components enabling individualized digital therapeutic treatment systems for
pediatric lung disease management. Artificial intelligence offers predictive analytics along with decision support.
Wearable monitoring devices offer continuous collection of physiological data. Mobile health apps help users track
symptoms and remember to take medications, and telemedicine allows patients and clinicians to interact remotely. The
incorporation of these technologies builds a cohesive tailored medical care ecosystem that enhances disease
monitoring, treatment efficacy, patient engagement, and long-term cardiovascular health outcomes.

3. Methodologies

3.1 Methodology

In this study, the effectiveness of customized, customized digital medical treatment systems for pediatric respiratory
diseases was evaluated by using the systematic literature review methodology. The review discussed recent
developments in artificial intelligence (Al), wearable monitors, mobile health apps, telemedicine platforms, and
individualized respiratory care technologies. We adopted a structured review framework to comprehensively identify,
evaluate and synthesize relevant scientific evidence [19].

3.2 Data Collection and Sources

The related studies were obtained from the main scientific databases such as PubMed, Scopus, Web of Science, IEEE
Xplore and ScienceDirect. The search was conducted between 2022 and 2026 with the following keywords: “pediatric
respiratory diseases,” “digital therapeutics,” “artificial intelligence,” “wearable monitoring,” “telemedicine,” “mobile
health,” and “personalized respiratory care.” Articles and studies duplicate and not associated with pediatric
populations have been excluded during screening [20].

n o« ” u ” u

Table 1. Dataset Characteristics

Parameter Description

Study Period 2022-2026

Databases Used PubMed, Scopus, Web of Science, IEEE Xplore, ScienceDirect

Initial Articles Identified 185

Articles After Screening 92

Final Eligible Studies 65

Research Domains Al, Wearables, Mobile Health, Telemedicine

Analysis Method Comparative and Descriptive Review

Outcome Measures Adherence, Symptom Control, Hospitalization, Patient Engagement
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3.3 Study Selection Criteria R

Studies were considered if they investigated digital treatments for managemeﬁt-o_}c paédiatric_r_quiratory disease and
reported measurable clinical findings. Eligible studies analyzed systems for asthma }nanagement, wearable devices for
respiratory monitoring, Al-based prediction models, telemedicine applications, or cellular health interventions. We
excluded editorials, conference manuscripts, duplicate studies and studies focused on adults from our review.

3.4 Data Analysis Procedures

We used a standard structure to extract data on study design, type of intervention, technological platform, participant
sample, and reported outcomes. The extracted data were categorized into four major domains: artificial intelligence,
wearable device monitoring technologies, mobile medical applications, and telemedicine systems. Then, a comparative
analysis was performed to determine trends, measures of effectiveness and technology contributions towards the
management of pediatric respiratory diseases [21].

Research Methodology

/ Data Callection Screening & Elgibitny
Procesy I Selection Assesyment
: :
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|
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!

Final Findings
Figure 3. Research Methodology Framework

Figure 3 shows the systematic methodology implemented in this study. The process starts with collecting a large amount
of data from a number of scientific databases and then it moves to screening articles and assessing their eligibility.
Digital therapeutic technologies conduct structured data gathering and thematic classification of relevant studies. Then,
comparative analysis is conducted to evaluate the effectiveness and clinical outcomes. This framework guarantees the
methodological rigor, reduces selection bias and provides a comprehensive evaluation of the personalized digital
therapeutic intervention systems.

3.6 Data set and Parameters

The dataset for this study consists of 65 peer-reviewed articles published from 2022 to 2026 on personalized digital
therapeutic intervention systems for the management of pediatric respiratory diseases. Articles were obtained from
the databases of PubMed, Scopus, Web of Science, IEEE Xplore and ScienceDirect. Extracted variables were intervention
type, patient population size, treatment adherence, symptom control, rates of hospitalization, and patient engagement.
Systematic evaluation, eligibility determination, data extraction, thematic categorization and comparison were involved
in the experiment. The assessment examined four key technological domains: artificial intelligence, wearable tracking
devices, mobile health applications, and telecommuting systems. This framework allowed comprehensive evaluation of
digital therapeutic efficacy in pediatric respiratory care [19, 20].
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Table 2. Dataset and Experimental Setup

~
~

Parameter Description 020 =

Study Period 2022-2026 K e
Total Eligible Studies 65 .

Databases PubMed, Scopus, Web of Science, IEEE Xplore, ScienceDirect

Research Domains Al, Wearables, Mobile Health, Telemedicine

Analysis Method Comparative & Descriptive Analysis

Outcome Measures Adherence, Symptom Control, Hospitalization, Patient Engagement

4. Results & Discussion

Considerable benefits of personalized digitally therapeutic intervention systems for management of pediatric
respiratory disease were observed in meta-analysis of 65 eligible studies. There were significant improvements in
compliance with therapy, symptom control, patient engagement and reduction in hospital visits. The incorporation of
artificial intelligence, wearable monitoring technology, mobile health applications and telemedicine platforms led to
better clinical outcomes and personalized care delivery. The comparative evaluation confirmed the effectiveness of
digital therapeutic interventions to support continuous disease surveillance, proactive management of the disease, and
enhanced accessibility of healthcare for children about respiratory disorders.

Table 3. Distribution of Studies by Technology Domain

Technology Domain Number of Studies Percentage (%)
Artificial Intelligence 18 27.7
Wearable Monitoring 16 24.6
Mobile Health Applications 15 23.1
Telemedicine Systems 16 24.6
Total 65 100

The results shown in Table 3 reveal that artificial intelligence was the most researched technology domain, representing
27.7% of the studies. Wearable monitoring as well as telemedicine systems each accounted for 24.6%, reflecting an
increasing interest in remote delivery of healthcare and ongoing patient surveillance. Mobile health programs
accounted for 23.1%, showing their importance for facilitating the adherence, symptom monitoring, and personalized
disease management.

Clinical Outcome Improvement Through Digital Therapeutics

a7%

Improvement (%)

Treatment Symptom Patient Quality of Hospitalization
Adherence Control Engagement Life Reduction

Outcome Measures
Figure 4. Clinical Outcome Improvement Through Digital Therapeutics
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Outcome Measure Improvement (%) |

Treatment Adherence 41 < =
Symptom Control 38 &

Patient Engagement a7 -

Quality of Life 35

Hospitalization Reduction 32

Figure 4 . Success of customized digital intervention systems in bettering pediatric pulmonary health outcomes. The
greatest improvement was seen in patient engagement (47%), suggesting a strong adoption and implementation of
digital medical services platforms. Treatment adherence was improved by 41% and symptom control by 38%. Quality of
life scores and reduction in hospitalization also showed significant improvement, underscoring the importance of
ongoing surveillance and individualized intervention strategies in the management of lung disease.

Table 4. Comparative Performance of Digital Therapeutic Technologies

Technology Clinical Effectiveness (%) User Satisfaction (%)
Artificial Intelligence 92 88
Wearable Monitoring 87 85
Mobile Health Applications 84 89
Telemedicine Systems 86 91

The comparative analysis showed that the clinical effectiveness of Al-based systems was the highest (92%) thanks to
their forecasting and decision-support capabilities. User satisfaction was highest for telemedicine platforms (91%),
indicating better accessibility and convenience. Wearable monitoring technologies as well as mobile health applications
also performed well, helping with disease monitoring, symptom management, as well as personalized delivery of
interventions

Adoption Rate of Digital Therapeutic Technologies
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Figure 5. Adoption Rate of Digital Therapeutic Technologies

Technology Adoption Rate (%)
Artificial Intelligence 82
Wearable Monitoring 78
Mobile Health Applications 85
Telemedicine Systems 80

Figure 5 shows the implementation rates of the digital therapeutic equipment determined in the investigated studies.
Mobile health apps had the highest adoption rate at 85% because of ease of use and accessibility. The use of artificial
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intelligence and telemedicine networks were also widely adopted. The fiﬁ‘didgE'sho.w a growing acceptance of digita

diseases. .
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Figure 6. Overall Impact of Personalized Digital Therapeutic Systems

Figure 6 demonstrates the overall impact of individualized digital therapeutic intervention systems on routine pediatric
respiratory health care. The maximum performance score (91%) was obtained in remote monitoring efficiency, followed
very closely by early detection of diseases (90%). Strong results were also seen in personalized treatment delivery,
access to health care and long-term disease control. These results demonstrate that integrated digital therapeutic
systems have a substantial impact on the effectiveness of disease management, patient-centered care, as well as clinical
decision-making in pediatric respiration medicine.

5. Discussions

The results show that personalized digital therapy systems can significantly improve the management of pediatric
respiratory disease. The use of artificial intelligence, wearable tracking technologies, mobile medical applications, and
telemedicine platforms improved adherence to treatment, symptom control, patient engagement, and complete access
to health care. Al-driven predictive analytics enabled early disease detection and specific treatment planning, while
wearable devices provided continuous surveillance of respiratory health indicators. Mobile health apps and
telemedicine services facilitated communication among patients and medical professionals, which in turn led to
increased satisfaction as well as better disease control. Collectively, these findings underscore the potential of digital
therapeutics to revolutionize pediatric respiratory care by means of proactive, personalized, and data-driven health care
delivery.

6. Conclusions

Personalized digital treatment systems represent a revolutionary step forward in the management of pediatric
respiratory diseases. Wearable monitors, mobile health applications, telemedicine platforms and artificial intelligence
have improved treatment adherence, managing symptoms, patient engagement and healthcare accessibility. The
results show that digital therapeutics allow continuous monitoring, early detection of illnesses, and personalized
treatment planning, which result in improved clinical outcomes and lower hospitalization rates. These technologies also
facilitate proactive and patient-centered healthcare delivery and enhance communication among patients, caregivers
and healthcare professionals. Personalized digital therapeutic systems hold great promise for improving pediatric
respiratory wellness despite challenges in implementation, security of data, and long-term validation. Future work
should be on large-scale clinical verification, interoperability and intelligent prediction-based healthcare solutions..
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