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Abstract 

A rising variety of digital solutions are being developed to assist persons with asthma in self-

management. Digital technologies, in general, are advanced technologies that can capture, 

interpret, and transfer information, with smartphone or online applications, tech devices, and 

other telephone or digitally interventions being common applications.This review aimed to 

identify the digital interventions available in the management of asthma. Online database 

search was performed in Pubmed, CINHAL, Medline and relevant studies were included. 

Following on from this, databases were accessed to enable a more in depth search of the 

literature using key words and Boolean operators to generate articles relevant to the topic. 

These articles were filtered using an inclusion /exclusion criterion in order to refine the 

results to a manageable level or eight articles. These 8 articles were analyzed and the results 

reported that there is a wide variety of digital interventions being explored. Although several 

of the research looked at yielded excellent outcomes, there is still a lack of convincing proof 

of their usefulness in attaining diverse goals. Because asthma is a long-term illness, the 

research period of included studies may not be long enough to detect substantial health 

effects, or other factors may be at play in the association between medication adherence and 

health outcomes.Although some evidence supported the usefulness of the digital therapies 

evaluated, particularly in terms of improving treatment and drug adherence, the evaluation 

found that further research is needed to assess their value in terms of treatment outcomes and 

other clinical outcomes. 

Introduction 

Asthma has been the most frequent severe ailment affecting children across the world, with 

major health implications. It is one of the leading causes of paediatric morbidity and illness. 

In practically every country, this is a very pressing issue. Although particular data for many 

nations is not accessible, asthma has substantial expenditures worldwide.(1). Many of the 

detrimental impacts of childhood asthma on individuals and healthcare systems may be 

avoided, as seen by the mortality disparity between nations.(2). By allowing for early and 

preventative measures, effective management programmes are expected to be a cost-

effective technique for improving asthma control and decreasing financial burden across 

countries. 

Any medical action that involves a technological strategy and has a remote component is 

classified as a digital health intervention. DHT is a subset of e-Health that refers to the use of 

wireless communication technology to aid health-care tasks such as data collection, 

transmission of health-care information, and patient monitoring and treatment. The most 

common technology tool used to improve drug adherence is the mobile phone, or short 

messaging service.The findings are inconsistent, especially in terms of efficacy and app 

quality. People must be willing to employ digital interventions for them to be successful. 

Despite the fact that digital therapies have indeed been found to be generally acceptable to a 
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larger audience, when reviewing digital treatments, children and youth require specific 

consideration. 

Adolescents are an especially difficult group to manage, and their lack of health literacy and 

self-management skills can have a negative impact on treatment compliance and clinical 

outcomes. The monitoring equipment was considered as reassuring by individuals who saw 

asthma as a severe threat. Many teens, on the other hand, were wary of the device, fearing it 

would get them in problems if they did not take their prescription properly, and that their 

healthcare providers simply don't trust them to do so.(5)This highlights the need of 

examining digital treatments geared particularly for children and adolescents, since their 

needs and reactions to interventions may differ from those of the general population. 

Aim 

This study aims to analytically review current data contributing to the digital ways in 

managing asthma in children 

Research Question 

The research question of this study is to ascertain what is known about 

variousdigitalinterventions available in managing asthma in children 

Methodology 

There were no language constraints while searching multiple resources (both digital and 

printed). In addition, numerous search engines were used to look for online pages that may 

serve as references. Inclusion and exclusion criteria were documented. Using broad critical 

evaluation guides, selected studies were subjected to a more rigorous quality assessment. 

These in-depth quality ratings were utilised to investigate heterogeneity and make 

conclusions about meta-analysis appropriateness. 

A comprehensive technique was developed for this assessment in order to determine the 

appropriate sample group. The criteria for evaluating the literature were developed with 

P.I.C.O. in mind.  

Due to the fact that this research will be examining the efficacy of an intervention, both 

RCTs and uncontrolled clinical trials were judged suitable. (Pati & Lorusso, 2018) 

emphasise though that the inclusion and technology used to prevent bias in a literature search 

may add bias, detailed documentation of the inclusion and criteria for inclusion may assist 

generate trust and credibility. 

Criteria for PICO 

Participants Adolescents below 18 years of age 

Intervention Any eHealth technique targeted towards 

assisting asthma management 

Comparison/Control NA 

Outcome interventions aimed at promoting 

adherence to treatment  

Data Collection Strategies 

Three databases were chosen and utilised throughout the data collection method for this 

investigation. PubMed, CINAHL, and also the Cochrane library were consulted. To avoid 
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oversaturation of the data, keywords were searched and Logical operators were used inside 

the search. (Pati & Lorusso, 2018) demonstrate that depending on how a search is conducted, 

purposeful or accidental bias may be evident. As a result, demonstrating that a 

comprehensive, lengthy, and broad search was undertaken is critical. 

Keywords usedas per MeSH: Asthma, Telehealth, Intervention, Management 

Inclusion/exclusion criteria.  

Articles were eliminated that have not been 

originally published in English due to the 

probability of linguistic prejudice as a 

consequence of the authors' limited expertise 

and the chance of an incorrect translation. (15). 

Boolean search for relevant terms were used and 

then filtering them using different filters 

depending on my inclusion criteria (See table 

below). This limited my query to 214 CINAHL 

records, 139 Medline records, and 75 PubMed 

records. 

A PRISMA flow diagram was framed. 

Numerous things were deleted due to their 

insignificance to the study's subject. Duplicates 

were removed and studied the abstracts of each 

article. Additionally, papers were excluded that 

did not include meta - analytic review, leaving a 

total of eight publications that fit the inclusion 

criteria for this systematic review. 

16 studies that we recognised as potentially 

helpful but later eliminated are included, along 

with their respective reasons for exclusion. 

Inclusion Criteria Exclusion Criteria 

Adolescents below the age of 18 years Adolescents above 18 years of age 

Any kind of digital technologies related to 

asthma management 

Articles published more than 10 years ago 

 

Randomised control trials  

Articles published in other languages 

 

PRISMA FLOWCHART 

 

 

 

 

 

 

 

 

 

 

 

 

 

428  RecordsUsing a data base 

search were discovered. 

392 Records that aren't 

relevant are eliminated. 

A total of eight full-text papers were 

examined. 

8 full-text articles were 

rejected for various reasons. 

The eligibility of 16 full-text 

articles was determined. 

20 Duplicate papers and records 

with the same title were eliminated. 
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Results 

The finished compositions will be subjected to 

critiques and analysis. Eight studies are included 

in the study. The table below summarises each 

article. 

Author and 

date 

study design Sample  size Intervention Key findings 

Bender et al  

2015 (16) 

 

RCT 1187 Automated telephone 

software with speech 

recognition 

Significant impact on 

adherence shows that 

low-cost SR 

adherence 

programmes 

combined with an 

electronic health 

record have a lot of 

impact 

Perry et al  

2017 (17) 

RCT 393 School based 

telemedicine 

intervention 

The intervention and 

usual-care groups had 

no statistically 

significant differences  

Britto et al 

2017 (18) 

RCT 64 Reminder via text 

messages 

During the texting 

intervention, there 

was a small increase 

in control of asthma. 

Goossens et al 

2014 (19) 

RCT 

 

 

209 Electronic monitoring 

(RTMM device) with 

text messages 

no improved health 

outcomes  

Reece et al 2017 

(20) 

RCT 48 Asthma WinApp Improvement in 

ACTs is linked to 

documented daily 

usage of the Asthma 

Action Plan. 

1. Beerthuizen et 

al  2016(21) 

RCT 272 Web monitoring From a financial 

standpoint, web-based 

monitoring was 

chosen in the 

healthcare industry. 

Shinoneau et al 

2019(22) 

RCT 43 Inhaler Electronic 

monitoring device and 

reminders 

Treatment adherence 

was higher in children 

who used EMD. 

Sandra 

Voorend Var 

Bergen etal (23) 

RCT 268 Web Monitoring ICS might be 

significantly lowered 

while maintaining 

control. 

 

Results  

Bender et al (16)employed speech recognition 

phone calls to parents that were automatically 

personalised using clinical and biographical data 

from the electronic health record.The 

intervention's high impact on compliance 

indicates that low SR compliance programme 
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coupled with an electronic patient record have a 

lot of potential. It's possible that the lack of 

change in acute medical visits is due to already 

limited frequency of asthmatic emergency 

hospital appointments.Perry etal (17)conducted a 

studyand provided intervention by telemedicine 

to participants and provided treatment 

recommendations to primary care providers. 

There have been no substantial differences in 

reported symptom-free days between both the 

interventions and regular groups at the end of 

the investigation. Participants in the study 

acknowledged utilizing peak expiratory flow 

monitors to evaluate asthma and consuming 

their asthma medications as prescribed more 

regularly than those in the current set.Other 

outcome measures, such as life quality, identity, 

asthmatic awareness, and lung capacity, showed 

no differences across groups.Britto et al (18) 

conducted a RCT.Participants developed 

individual messages are being sent to mobile 

phones over the three months of the 

intervention. In 22 of the subjects, adherence 

was objectively checked. The adolescent 

participants gave the text messaging system a 

high rating for acceptance.Asthma control 

increased from start to month one in both the 

texting and control groups. Participants' quality 

of life increased and their anxiety over asthma 

reduced while in the messaging group. Goossens 

et al (19)performed intervention by RTMM 

device.Parents whose children seemed to neglect 

to inhale received SMS messages.. In this patient 

population, RTMM improves respiratory 

compliance, but there is no indication of positive 

health outcomes at starting year. This is not a 

profitable approach.Reece et al (20)did a 12-

week RCT in which they utilised the app and 

continued to journal on paper. PEFRs were 

measured, as well as medication adherence. 

Patients in focus groups said they wanted to use 

the app on a daily basis to help with asthma 

management and that they didn't want to write 

on paper anymore.Beerthuizen et 

al(21)conductedweb-based strategy and in the 

FENO-based strategy. Although no statistically 

significant differences in QALYs and costs were 

identified as compared to normal treatment, 

From a healthcare aspect, web monitoring was 

preferred, whereas the FENO-based technique 

was preferred from a social 

standpoint..Simoneau et al(22) conducted The 

BreatheSmartTM EMD (one for the controller 

and one for the rescue inhaler) is linked with a 

mobile application that provides reminders and 

collects real-time adherence data. Adherence to 

controller therapy is higher among children who 

use an EMD with daily updates as compared to a 

typical group of children receiving standard 

specialised treatment. However, adherence 

remained unacceptably poor in both groups, 

suggesting that other impediments persist.Sandra 

et al (23)The online group's therapy was 

personalised based on ACT obtained via a 

website at 1-month intervals, the FENO group's 

treatment was designed .The main outcome was 

the change in the proportion of symptom-free 

days from baseline (SFD). Monitoring strategies 

had no effect on the difference in SFD from 

baseline. Using ACT monitoring, ICS might be 

greatly decreased while retaining control.. 

Discussion 

This review looked at a variety of digital 

treatments for monitoring or enhancing 

medication adherence that were studied in the 

studies. EMDs were the most prevalent form of 

intervention studied. These EMDs, on the other 

hand, included a variety of capabilities, 

including reminders, text messages, and web 

sources that could be linked to offer personal 

feedback and track adherence statistics. Apps 

were another popular intervention that was 

studied. During the examination, inconsistencies 

in evidence demonstrating the efficacy of digital 

technology in achieving various goals were 

uncovered. The strategies' efficacy in enhancing 

treatment or medication adherence received the 

most endorsement.The findings of research 

examining the intervention's influence on 

asthma control and health outcomes were 

inconsistent, with some studies indicating 

positive effects and others indicating no effect. 

Patient impressions, acceptability, and usability 

were all rated well throughout the investigations. 

Only one research looked at the cost-

effectiveness of these options, and the treatment 

was determined to be ineffective due to minimal 

improvements in health outcomes.This review 

discovered that a wide range of digital 

treatments are being investigated. Although 
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several of the research looked at yielded 

excellent outcomes, there is still a lack of 

convincing proof of their usefulness in attaining 

diverse goals. Because Because asthma is a 

continues to progress, the study durations 

(varying from three to twenty-four months) may 

not be long enough to detect significant health 

consequences, or other variables may be at play 

in the link among medication compliance and 

clinical outcomes (eg, technique). 

Understanding the cause of the disparity might 

aid in the development of more successful online 

therapies and improved study methods. Perry et 

al(17)In SFD, our primary outcome, Perry et al 

reported no significant changes across groups. 

Despite evidence of high morbidity, only about 

50 % of people were given a controllers, 

showing a significant gap in the administration 

of rules and standards asthma therapy in this 

rural community. These findings are in line with 

the high risk for death and minimal use of 

controller medications. To enhance results, 

many advocate a more focused strategy that 

involves provider education and interventions to 

groups assure the adoption of guidelines-based 

care.(24)Adolescents find text messages 

interesting and well-liked, as they are created 

and controlled by them. There were some There 

were no significant changes in asthma control, 

quality of life, or asthma exacerbations (annual 

rate 0.23 versus 0.37). Others have shown a 

relationship between low ICS compliance and an 

increased hazard of serious a attacks, but in rare 

studies.(25) 

Limitations 

Databases were used to seek down pertinent 

information in the search approach. Keyword 

combinations and Boolean operators were used 

to accomplish this. Although the study's aims 

stated that official statistics would be included, 

owing to time restrictions, this was not done, 

and hence there may be evidence selection bias. 

This is where, according to (AM et al., 2016), 

specific studies and all available data may be 

disregarded. While doing a literature search for 

this study, it became evident that there was a lot 

more data available, among other things. 

Furthermore, the studies included in this review 

are susceptible to volunteer bias, in which 

people who voluntarily choose to engage in the 

study may differ consistently from the general 

population.The research findings can serve as a 

starting point for future research and technology 

development in the area of asthma management 

and control. 

Recommendations 

These digital technology must be integrated into 

treatment processes. Most studies, including 

cost-effectiveness, did not particularly analyse 

technology. Although several of the 

technologies assessed had the ability to integrate 

patient data with patient health registers to 

generate treatment plans, this was not 

investigated as a substantial benefit of the 

technology. Patient users were also a prominent 

subject of acceptance and efficiency studies. 

Studying how these techniques connect with and 

adapt existing therapy routes may aid in their 

invention, enhancement, and long-term use. 

Conclusion   

There is a vast body of study that encompasses a 

wide spectrum of techniques, according to the 

findings. While there was some evidence that 

the digital treatments studied were effective, 

particularly in terms of enhancing treatment and 

drug compliance, further study is needed to 

determine their utility in terms of asthma 

symptoms.  
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