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Abstract 

Background: Chronic diseases significantly impact global health, contributing to substantial morbidity and 

mortality. Effective management of these conditions requires collaboration among healthcare providers, 

patients, and families. The role of digital health interventions, particularly conversational agents, in 

enhancing disease management is increasingly recognized, especially in pediatric populations. 

Methods: This study focused on asthma management in children, utilizing the MAX conversational agent 

to facilitate communication between healthcare professionals, patients, and family members. A feasibility 

study was conducted involving a small sample of pediatric patients and their caregivers, assessing the 

intervention's efficacy in improving asthma knowledge, medication adherence, and inhalation techniques. 

Results: The MAX intervention demonstrated a therapeutic goal attainment rate of 75.5%, with significant 

improvements in asthma knowledge and reductions in inhalation errors. Feedback from healthcare 

professionals was pivotal in enhancing patients' inhalation techniques, while the conversational agent 

effectively engaged family members, encouraging their involvement in the management process. 

Conclusion: The findings indicate that conversational agents can serve as effective mediators in chronic 

disease management, particularly in asthma care for children. By integrating digital health tools within 

healthcare systems, we can enhance patient education, adherence to treatment protocols, and overall health 

outcomes. Future research should explore the scalability of such interventions and their impact on 

healthcare costs and patient quality of life. 
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Introduction 

Chronic conditions pose a considerable threat to the global population, leading to significant financial and 

health-related burdens, which diminish the quality of life for those impacted [1]. In 2016, chronic diseases 

impacted over fifty percent of the United States population, constituting a primary cause of mortality, with 

their prevalence anticipated to increase further. Alongside continuous therapy and medical supervision, 

illness management is essential for alleviating chronic conditions by striving to reduce symptoms, 

functional impairments, and associated aggravating risks [2]. Effective illness treatment often requires a 

reliable partnership among healthcare providers, patients, and their families [3]. Furthermore, patients 

necessitate specialized cognitive and behavioral competencies to manage their condition [4,5]. This is 

particularly significant for children affected by their illness as they confront their future. 

Digital health interventions are emerging tools for the management of chronic diseases, as they can educate 

and engage patients through a direct channel that supports communication with physicians and healthcare 

professionals and enables the scale-up of personalized and behavioral interventions at low cost [1,6-9]. 

Digital health interventions offer medical care outside the clinical setting to provide ongoing support and 

communication in everyday monitoring and management [1]. Recent studies have demonstrated the 

advantages of digital interventions for patients, especially in children and adolescents [10-14]. Moreover, 

conversational agents (i.e., computer programs that simulate human interaction) have shown encouraging 

outcomes for patient satisfaction, therapeutic alliance, and treatment efficacy [15-18]. Digital health 

treatments, namely mobile applications, may be especially efficacious for children as they provide an 

engaging medium for instruction and management via the potential incorporation of multimedia elements 

such as audio or video [19]. Conversational agents, within these interventions, serve as mediating social 

actors; they assume a substantial portion of the intervention delivery in a scalable fashion and facilitate 

communication among healthcare professionals, family members, and patients when necessary. 

This research focused on asthma as a prototypical chronic ailment. Affecting around 235 million 

individuals, asthma ranks among the most prevalent chronic diseases globally. Asthma is defined by 

reversible airway obstruction. The symptoms include wheezing, dyspnea, and coughing [22]. Asthma is 

associated with high financial and health costs, with total annual asthma costs in the United States 

estimated at US $56 billion in 2011 [23]. The average annual cost of asthma treatment per patient varies by 

nation, ranging from US $1900 in Europe to US $3100 in the United States [23]. Even though a lack of 

medical treatment leads to a significantly reduced quality of life, the management of asthma still presents 

a daunting challenge because the exact cause is not well known, and its appearance varies significantly 

between individuals [24]. 

Asthma treatment  

Effective asthma treatment requires certain cognitive competencies, including awareness of asthma 

triggers and the need to adhere to medicine inhalation protocols, with behavioral skills such as the 

execution of proper inhalation methods. Further, asthma education and health literacy are fundamental to 

self-management since a better understanding of the condition would help patients avoid the negative 

effects of poor asthma control [25-27]. Inadequate health literacy has been associated with negative health 

outcomes, such as increased hospitalization rates and prolonged stays, even when accounting for disease 

severity and socioeconomic factors [28,29]. 

However, young patients still experience issues linked to both cognitive and behavioral abilities that impair 

their ability to appropriately give asthma treatments [30-35]. For instance, understanding asthma and 

critical aspects of asthma management, such as the significance of drug adherence, may evolve, 

necessitating that patients consistently refresh their knowledge base [36-40]. A prevalent issue is an 

inadequate technique during medication inhalation, resulting in diminished drug dispersion in the lungs, 

which subsequently compromises asthma stability and reduces the clinical efficacy of the administered 

medication [41-44]. 
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A multitude of mobile applications has been created for asthma treatment, specifically emphasizing the 

monitoring of symptoms and drugs [45]. Asthma applications designed for children frequently incorporate 

gamification elements to enhance engagement and educate them on asthma monitoring and management, 

including medication adherence [46,47]. However, in addition to shortcomings of asthma management 

related to cognitive and behavioral skills, children often face problems with such technological solutions 

when they are not integrated into existing healthcare systems and do not allow for explicit support by 

healthcare professionals or family members. In the absence of a designated party or mediator, integrating 

all pertinent stakeholders—such as healthcare professionals, family members, and patients—into the 

disease management process frequently poses a challenge. 

Additionally, due to absent or insufficient motivation strategies such as interactivity, proper incentives and 

rewards, and experiential value, the effects of the previously reported digital interventions in asthma, such 

as the health condition of young patients, are prone to be negatively affected by the temporal decline in the 

patients’ engagement and motivation [10,48-54]. A patient's motivation to adhere to digital interventions 

and therapeutic tasks may be adversely affected by factors including family routines, child-rearing 

challenges, social issues, and the levels of trust, communication, and empathy with healthcare 

professionals. Furthermore, evidence indicates that shared decision-making and collaboration among 

patients, parents, and healthcare professionals are critical success factors in effective asthma self-

management programs, resulting in enhanced adherence and health outcomes [55]. 

The intervention included personalized feedback on the inhalation technique from the healthcare 

professional, an asthma quiz facilitated by the conversational agent, educational video clips provided by the 

conversational agent (only during the initial session), and the media library, which facilitated reflective 

observation [56].  

In comparison to analogous research on conversational agents addressing childhood obesity, physical 

inactivity, or chronic pain management, this intervention yielded a substantial overall therapeutic goal 

attainment rate (75.5%) and enhanced asthma knowledge test scores and behavioral skills, as evidenced 

by the absence of inhalation errors following feedback from healthcare professionals [17]. Furthermore, 

the MAX conversational agent successfully encouraged family members to assist the young patients in 

97.8% of instances when requested. The MAX intervention is scalable, as shown by the fact that 99.5% of 

the conversational exchanges involve patients and the MAX conversational agent, indicating significant 

human effort and reaction from healthcare personnel. Following the app onboarding process, which 

averages 15 minutes, healthcare professionals engaged in, on average, a single conversational turn with 

patients through the manual chat channel of the MAX app while delivering personalized feedback on the 

inhalation technique. Furthermore, they required under 4 minutes to evaluate the inhalation technique and 

3 days to provide feedback to the patients. This intervention required an average of 20 minutes of human 

effort per patient, 10 automated SMS messages, comprising three reminders, and supplementary expenses 

for gift vouchers, including lottery prizes. We lowered the potential for smartphone addiction by restricting 

the number of available sessions to one per day and further incorporating physical workouts outside the 

digital world of the app to improve social contact and counterbalance increased smartphone use among 

youngsters [57]. 

The qualitative response indicated several appreciated and significant characteristics, along with obstacles 

and prospective enhancements of the intervention. Integrating the outcomes from each question of the 

quantitative analysis, and taking into account the significance and frequency noted, certain elements need 

discussion and potential improvement in future iterations. Initially, technological concerns must be 

minimized, since the efficacy and reach of the intervention rely on seamless functioning. This necessitates, 

informed by the insights gained from the MAX intervention, a more comprehensive knowledge and study 

of the technological infrastructure inside healthcare professionals' institutions (e.g., user-friendly patient 

access to broadband internet via Wi-Fi in hospitals). Even though the text-based conversational agent was 

perceived as positive and engaging, participants indicated that the conversational agent had too many 

predefined answer options. It was previously proposed that conversational agents may be impactful and 

captivating for young patients, and that open-text responses are much valued [58]. Previous research [59] 



4426 
 

https://reviewofconphil.com 

highlighted privacy concerns associated with conversational agents and open-text responses, since these 

agents may inadvertently access an increasing amount of personal information. 

Constraints and Prospective Research 

This research was conducted as a feasibility study with a restricted number of participants. It so establishes 

the foundation, rather than the conclusive answer, for the next endeavors in the domain. The tiny sample 

indicates that the findings are unrepresentative and should be viewed cautiously. Further, only healthcare 

professionals from four hospitals (eg, pediatric neurologists) and two cantonal patient groups of the Swiss 

Lung Association participated in this research. Consequently, it remains uncertain to what extent the MAX 

intervention would yield similar results with other pertinent healthcare professionals, such as general 

practitioners. Nonspecialized healthcare professionals may want much more time to evaluate the inhaling 

video clips or may lack the requisite skills without further instructional interventions. A further limitation 

of this study concerns the inductive open coding of the interviews conducted solely by one author (SH), 

leading to potential bias in the qualitative findings. Furthermore, given the social support evaluation was 

self-reported by the young patients and associated with bonus points for the MAX intervention (to enhance 

the likelihood of winning), it may be inferred that the supportive participation of family members was likely 

overstated. Moreover, the web-based MAX interface for healthcare providers, together with the patient data, 

was not included in hospital information systems or the information system of the patient organization. 

Particularly, some data needed to be redundantly recorded (e.g., contact number, patient name) in the MAX 

system, which probably led to an overestimation of efforts (e.g., the time of the onboarding process). 

Ultimately, we have just documented the expenses and efforts associated with the MAX intervention, 

therefore precluding any discussion on cost-effectiveness implications. It is also crucial that future studies 

explore the expenses of asthma management (eg, the frequency and costs of hospitalizations due to asthma 

exacerbations) and to the degree which they may be decreased with the MAX intervention. 

Digital health treatments for asthma  

Digital health treatments for asthma include several mobile health applications that provide patients with 

information and assist in monitoring symptoms or medicines, often including a gamification element [45-

47]. A comprehensive analysis of 15 distinct digital treatments for pediatric asthma management revealed 

that 87% enhanced medication and behavioral adherence, while 53% exhibited better health outcomes 

[60]. Despite the diverse functionalities of these mobile health applications, such as automated 

personalized messages, interactive websites, and online modules for asthma education, they lack scalable 

text-based healthcare conversational agents to facilitate communication with healthcare professionals. 

Prior research in other health sectors has shown encouraging findings from the use of conversational 

agents to enhance results, including the promotion of physical exercise for pediatric obesity [61]. The MAX 

intervention, by using a scalable conversational agent tailored for asthma, may enhance interactions with 

healthcare professionals while lowering costs, addressing a significant problem in previous asthma 

therapies [62]. MAX offers a distinctive advantage with its three-component strategy, which incorporates 

healthcare experts, the digital assistant MAX, and family members to aid young patients in enhancing their 

asthma knowledge and behavioral skills. 

Conclusions 

We have shown that conversational agents designed as digital assistants for healthcare practitioners may 

enhance cognitive and behavioral abilities in chronic illness management, as exemplified by asthma in 

children. We have shown that conversational agents may assume the role of a mediating social actor in a 

complex healthcare environment with many stakeholders, effectively providing a scalable digital health 

intervention integrated into the daily lives of patients and their families. This study aligns with the 

innovative JITAI approach, offering additional insights into the utilization of conversational agents that may, 

in the future, detect states of vulnerability and receptivity, thereby directing pertinent information to 

suitable individuals, including the patient, a romantic partner, family member, nurse, or physician. We 

foresee a future where scalable conversational agents function as a grand maestro, dynamically directing 
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an orchestra through the symphony of life, adapting to the contributions of many members, and enhancing 

their performance with each iteration. 
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 التعاون متعدد التخصصات بين الأخصائيين الاجتماعيين ومقدمي الرعاية الصحية في إدارة الأمراض المزمنة: مراجعة 
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 الملخص 

لهذه   :الخلفية الفعالة  إلى زيادة معدلات الاعتلال والوفيات. تتطلب الإدارة  العالمية، مما يؤدي  المزمنة بشكل كبير على الصحة  تؤثر الأمراض 

ء الافتراضيين  الحالات تعاوناً وثيقاً بين مقدمي الرعاية الصحية، المرضى، وأسرهم. يتزايد الاعتراف بدور التدخلات الصحية الرقمية، وخاصة الوكلا

 .)المساعدات الحوارية(، في تعزيز إدارة الأمراض، خاصة في فئة الأطفال

الافتراضي  :الطرق  الوكيل  استخدام  الأطفال من خلال  لدى  الربو  إدارة مرض  الدراسة على  المهنيين   MAX ركزت هذه  بين  التواصل  لتسهيل 

 الصحيين، المرضى، وأفراد أسرهم. أجُريت دراسة جدوى على عينة صغيرة من المرضى الأطفال ومقدمي الرعاية لهم لتقييم فعالية التدخل في 

 .تحسين معرفة الربو، الالتزام بالأدوية، وتقنيات الاستنشاق

، مع تحسن كبير في معرفة الأطفال بالربو وانخفاض في أخطاء استخدام 75.5%معدل تحقيق للأهداف العلاجية بلغ   MAX حقق تدخل :النتائج

فعالية  أجهزة الاستنشاق. كان لتغذية مقدمي الرعاية الصحية دور محوري في تحسين تقنيات الاستنشاق لدى المرضى، بينما أظهر الوكيل الافتراضي  

 .في إشراك أفراد الأسرة، مما شجعهم على المشاركة في إدارة المرض

تشير النتائج إلى أن الوكلاء الافتراضيين يمكن أن يكونوا أدوات فعالة في إدارة الأمراض المزمنة، خاصة في رعاية مرضى الربو من   :الخلاصة 

النتائج  الأطفال. من خلال دمج الأدوات الصحية الرقمية ضمن أنظمة الرعاية الصحية، يمكن تحسين تعليم المرضى، الالتزام ببروتوكولات العلاج، و

اة المرضىالصحية العامة. ينبغي أن تستكشف الأبحاث المستقبلية إمكانية توسيع نطاق هذه التدخلات وتأثيرها على تكاليف الرعاية الصحية وجودة حي . 

 .إدارة الأمراض المزمنة، الربو، التدخلات الصحية الرقمية، الوكلاء الافتراضيون، صحة الأطفال :الكلمات المفتاحية 

 

 


