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Abstract 

Implementation of m-Health for Asthma 

Management in India 

Chandrasekhar Somineni and Srinivas Adanoor Bhaskar 

 

Mobile Health (mHealth) in evidence-based patient care is a fast-growing 

technology that is yet to be adapted in the healthcare setting for managing 

asthma. This research thesis aims to understand the determinant factors that 

can be recognized as drivers and barriers for mHealth implementation for 

asthma.  

The literature review chapter outlined the aspects of wicked problems in 

implementing innovation, and the study of implementation science explained 

in relevant to the implementation of mHealth in the healthcare system. The 

selected framework is based on the implementation outcome and addressed 

all four categories of human organizational levels. A qualitative case study 

was carried out in metropolitan cities of India, and a purposive sampling 

method is applied to choose the engaged pulmonologist & healthcare 

providers.  

The empirical findings are categorized into themes using thematic analysis 

and identified the barriers and drivers under five themes, such as 

Technology, Human Factor, System, Literacy and Process.  The aspects 

under the theme technology include integrating IoT systems and data 

platforms, pre-testing, and adaptability. In contrast, the human factor’s 

theme revolves around the patient behavior and attitude, emotions and 

beliefs on the technology. The aspects under the system and literacy theme 

mainly suggest that health literacy and language play a significant role. The 

results of these empirical studies have not previously been explored in the 

literature. And finally, the process theme indicates that the doctors play an 

essential role as an opinion leader and implementation leader in driving the 

implementation efforts. 

The analysis concludes that the determinant factors acting as barrier and 

driver are more under the human factors, technology and system aspects. 

These factors need to be considered when implementing the mHealth 

intervention for asthma management, and the role of healthcare 

practitioners engaging in the implementation process is foreseen as a 

potential driving factor for the successful outcome and technology 

acceptance by the patients. 
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Popular Science Summary 

mHealth, also known as mobile health, is a healthcare platform facilitated by mobile devices 

such as smartphones, tablets, laptops. Yet, there is no standard definition of mHealth. mHealth 

is a relatively new technology. Especially in asthma management, the potential of the 

technology has not yet been thoroughly explored. In contrast to telemedicine, mHealth has been 

gaining popularity in recent times and shows promising results. This thesis provides the 

supporting factors (Drivers) and the holding factors (Barriers) for implementing a mHealth 

application for Asthma management in metropolitan cities in India. 

First, interviews were conducted at different metropolitan cities in India and the interview 

participants were made sure to be actively treating Asthmatic patients. The interview 

participants were also made sure that they were using mHealth applications currently or in the 

past. The interviews also consisted of two existing mHealth company representatives. The data 

collected from the interviews have been analysed using Thematic analysis, and five themes 

were derived, which are further categorised into the respective sub-themes. The main themes 

influencing the implementation of mHealth in India were Technology, Human Factors, System, 

Literacy and Process. The divers and barriers were developed based on the derived themes and 

sub-themes and categorised accordingly. The interview participants thoroughly emphasised 

these aspects of the themes. The interviews showed that the intervention of mHealth in Asthma 

management is higher if the patients were supportive and educated to use the technology 

properly. 

A relevant framework was used to identify potential factors to consider when implementing 

mHealth for asthma management in India. The considerations include the various healthcare 

professionals’ concerns and their expectations from the patient’s perspective. The individuals 

concerning factors can be either driver or barrier based on the framework setting. The study is 

compassed on the metropolitan cities in India. 
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1. Introduction 

This chapter consists of the problematisation of this research work and a brief introduction to 

the Indian healthcare system. This research emphasises the implementation of the digital 

Asthma solution in the Indian market. It also consists of the main research question on which 

the research work is focused. 

1.1 Problematisation 

The evolution of modern science has resulted in a potential breakthrough in advancing 

technology, more excellent than existed previously (Naikoo et al., 2018). One such 

breakthrough is the advancement of mobile technology, and it is concurrently lead to the 

increase in the development of the mobile health (mHealth) apps available to the health care 

system (Schnall, Cho and Liu, 2018).  As the usage of mobile technology has become 

ubiquitous, the emergence of mHealth in the field of healthcare has particularly led to the 

delivery of health interventions in a tailored way to address healthcare problem and chronic 

diseases based on the preference or characteristics of the user (Eysenbach and Wyatt, 2002), 

(Wyatt, 2000). The mHealth intervention focuses mainly on interpreting the clinical data, such 

as monitoring and tracking the patient’s health information and records, share access to 

healthcare professionals to make clinical decisions on early diagnosis of diseases (Syed-Abdul, 

Zhu, Fernandez-Luque and Uddin, 2020). mHealth technology has the advantage of relative 

affordability and accessing health information anywhere using the internet (Schnall, Cho and 

Liu, 2018).  

This development of mobile technology in a country like India lead to more mobile users, and 

it has accounted for about 10% of the world population in 2015, the second-largest country to 

have more mobile users (Ahamed et al., 2017). The impact of mobile technology growth 

resulted in utilising smartphones by most people in India, offering great patient-centred 

healthcare delivery opportunities. One of the promising aspects is the transformation of mobile 

device usage into a key component of health care delivery through mHealth, an alternative 

channel for patient-centred healthcare delivery in addition to telemedicine and e-health. This 

alternative channel of mHealth reduces response time, optimises monitoring and patient 

engagement, reduces cost, and improves decision support and improved healthcare outcomes 

(Bassi et al., 2018). And additionally, the statistics information from World Health 

Organization (WHO) shows that India has the highest level of mHealth information initiatives 

“to access publications or databases at point of care using mobile devices” (World Health 

Organization, 2011).  
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Next, the patient-centred healthcare delivery for an asthmatic patient requires constant 

monitoring from a general physician or a specialist in a hospital. The specialist can be a 

pulmonologist, allergist, and Internist (Yawn, 2011). This constant monitoring is required 

because of the triggering peak flow levels in an asthmatic patient (Agrawal, Pearce and 

Ebrahim, 2013). Concerning asthmatic patients in India, the country recorded a 37.9 million 

population, 2% of the total population (Krishna et al., 2020). According to the World Health 

Organization, 262 million people were diagnosed with asthma worldwide in 2019. An 80% 

mortality rate prevails in the low-and lower-middle-income countries like India (Asthma, 

2021). There are many competing challenges to maintain the peak flow levels of an asthmatic 

patient that lead to worsening outcomes. Behavioural change and environmental change can 

result in poor asthma management (Camacho-Rivera et al., 2020). An effective way to maintain 

the optimal peak flow levels is the management of asthma, such as improved doctor monitoring, 

weather and environment markers, exacerbations, appointments and tracking the lifestyle 

aspects of asthmatic patients. There is a need for technological intervention due to the patient’s 

poor implementation of asthma management and underutilisation (Farzandipour et al., 2017). 

“Technology-based intervention such as mobile Health (mHealth) apps have potential to 

enhance self-management outcomes through the provision of supports (e.g., information, 

education, and reminders)” and overcome the barriers faced by the asthmatic patient and the 

healthcare provider (Farzandipour et al., 2017).  And India was one of the countries that have 

developed the most mobile apps in 2017 for improving the practice of management of asthma 

care (Tinschert et al., 2017).  

Despite the growth of mobile technology, mobile applications, and smartphone utilisation by 

most patients and healthcare organisations, technology implementation does not meet the 

technical resistance. However, there are other aspects that must be considered rather than 

technology use. Implementing mHealth for asthma into clinical practice is a major challenge 

because of the impending changes from numerous organisations and individual factors that 

determine and influence the implementation outcome (Cane et al., 2012), (Gurupur and Wan, 

2017). Because of these factors, the implementation process will get delayed. Another 

constraint in implementing mHealth is the misfit between the problem and implementation 

approaches that lead to flawed implementation strategies (Wensing and Grol, 2019). Therefore, 

the implementation of the health innovation will become a complex process, requiring attention 

“to numerous variables related to the innovation itself” (Chaudoir, Dugan and Barr, 2013). So, 
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various health care researchers have done multiple studies to understand the importance of the 

implementation science (Damschroder et al., 2009).  

The study of implementation science will assist in understanding the change behaviours at the 

patient, provider, system, or policy levels. Therefore, these behaviour characteristics can act as 

a driver or barrier during the implementation process (Bauer et al., 2015). Based on these 

characteristical levels, various researchers have presented multiple frameworks to identify the 

drivers and barriers or determinant factors that affect the implementation practice. The 

frameworks will describe the empirical phenomenon in various categories that an organisation 

is planning to implement the intervention, and these frameworks will act as guidance for the 

implementation practice (Nilsen, 2015). 

 

1.2 Research Aim 

This study aims to conduct qualitative research to explore the factors for implementing 

mHealth, a mobile application for Asthmatic patients, in private healthcare centres in India. 

With a starting point in the mobile application, this study investigates a) The experiences of 

already existing mHealth providers and b) Healthcare specialists involved in the treatment of 

Asthmatic patients. This study aims to provide a deeper understanding of the main drivers and 

barriers for implementing this specific technology in Indian healthcare. In addition to the 

academic contribution, this research contributes to the betterment of Asthmatic patients and 

healthcare professionals. 

 

1.3 Research Question 

 

• What are the key drivers and barriers for the implementation of mHealth for 

Asthma management in Metropolitan cities in India?  
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1.4 Delimitations & Ethical Implications 

This research is delimited to conduct a qualitative study in private sector hospitals because of 

the project’s scope and time constraints. Local body governments’ (state Government) provide 

significance to the international development community as public healthcare has a complex 

adaptive system, and they are funded by taxes (Mor, 2019). Simultaneously, the domination of 

private healthcare services has increased, providing advanced medical facilities and 

geographically within reach to people. Whereas the public healthcare institutions are often 

located in remote locations, only underprivileged people visit public healthcare facilities, 

whereas people who can afford, prefer private healthcare facilities (Dey and Mishra, 2014). The 

public healthcare system is complex and aims to provide healthcare at low or no cost, and It 

also is not the first choice for the people unless they cannot afford private healthcare; it is 

challenging to implement new technologies (Kasthuri, 2018). However, in the private 

healthcare system, contemporary and experimental technologies can be implemented rather 

seamlessly and constitute a large proportion of the total healthcare care activities carried out in 

India. Thus, the research will be focused on the private healthcare sectors. 

 

1.5 Thesis structure 

This thesis consists of eight chapters which are briefly explained below: 

Chapter 1: Introduction 

This chapter briefly describes mHealth and its current attributes, the aim of this thesis, the main 

research question this thesis emphasises, and the delimitations and ethical implications that 

motivate this research. 

Chapter 2: Background Description 

This chapter describes the Indian healthcare system and its different sectors. It also provides an 

insight into the main subject that is Asthma and mHealth. 

Chapter 3: Literature Review 

This chapter relates mHealth technology with disruptive innovation and describes the wicked 

problems for implementing the intervention of mHealth application. Also, how the 

implementation science emphasises this thesis. 

Chapter 4: Theoretical Framework 
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This chapter describes how the relevant framework is selected and the rationale behind the 

selection of the framework. 

Chapter 5: Methodology 

This chapter describes the reason behind choosing qualitative methods for this thesis and 

explains the research approach, design, method, and data collection methods. This chapter also 

explains the process of analysing the collected data and the ethical considerations followed 

during the data collection and interpreting the findings. 

Chapter 6: Empirical findings 

This chapter describes the findings from the data collected and how it has been analysed. The 

main drivers and barriers regarding the implementation of this intervention.  

Chapter 7: Discussion 

This chapter includes the analysis of empirical findings in relevance to the framework chosen. 

It provides the reasoning, meaning and significance for the drivers and barriers and their 

contribution towards existing literature. 

Chapter 8: Conclusion 

This chapter includes the conclusion of this thesis and how the theory assisted in getting the 

derived results.  
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2. Background Description 

This chapter provides an overview of the Indian healthcare system, asthma management in 

India, and digital healthcare in India.  

2.1 Indian healthcare system 

India has a mixed healthcare system that includes both public and private healthcare providers. 

Public healthcare in India is primarily free of charge for every Indian citizen except for nominal 

amounts for a few services. India comprises a universal healthcare system that the state 

government majorly directs at the local level. Hence it is not a centrally governed system. 

Regardless of socio-economic status and caste, public healthcare was developed such that every 

Indian citizen could access it to get free healthcare. Public healthcare provides outpatient and 

inpatient facilities in which they can provide treatment for the most complicated diseases for 

very nominal or affordable charges. Certain factors, such as making significant decisions that 

broadly apply to healthcare, such as overall family welfare and prevention of major or viral 

diseases, are administered and addressed by the national government. 

In contrast, the state government administers and handles the community sanitation, local 

hospitals, government hospitals which differ majorly between the different states. Yet, constant 

and close communication between the national and state governments constantly manages the 

fund allocation and facilities development (Chokshi et al., 2016). Due to certain factors such as 

a huge population and limited economic resources, public healthcare in India has been 

unsuccessful in providing high-quality healthcare. The unsanitary conditions have led many 

Indians to rely on private healthcare facilities. A few other reasons are the facility’s location, 

which is often very far from the residential area of the majority of the population, and 

inconvenient hours of operation (Dey and Mishra, 2014). Ever since the rise of private hospital 

facilities, most people have opted for private healthcare over public healthcare. So, the local 

governing bodies have been concentrating more on the upbringing of healthcare facilities in the 

rural areas and educating them about sanitation and wellbeing. 

However, the Indian healthcare system is less developed when compared to other healthcare 

systems in western countries. The public healthcare system provides sophisticated medical 

equipment and advanced medical treatment but, it is not provided to everyone. It has been 

difficult to afford by the people below the average income for treatments such as cancer (Mahal 

et al., 2013). The reimbursement scheme in India is done by introducing reforms and schemes 

for families that meet the speciality-specific level requirement. Apart from treatments like 

cancer, the public sector hospital will provide free healthcare for basic healthcare services. The 
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healthcare professionals are placed in national or regional agreed pay-scale with monthly 

payroll. And most of the private sector hospitals of about 82% operate based on the fee-for-

service model. 80% of the Indian population spend their own money on health care services 

(Jayaram, 2013). 

According to the World Health Organization (WHO), the number of medical staff to serve the 

Indian population is not optimum. There is a great need to develop the infrastructure of Indian 

healthcare as the system is frail and inadequate. The number of chronic diseases like asthma is 

increasing and persistent because of the intense stigma on the inhaler habit of using drugs and 

the population’s negligence (Bhat and Jain, 2006).  

Private healthcare in India is the most common first choice for many people living in cities and 

towns. There are multiple reasons for opting the private over public healthcare, which is mainly 

the convenience of meeting the doctor by appointment, sanitary facilities, services provided, 

and availability of emergency services (Prinja et al., 2019). People working in organisations 

have health insurance from their working union’s private health insurance. Private health 

insurances cover most of the inpatient and outpatient charges spent for healthcare, depending 

on the premium paid by the individual. Apart from health insurance, most healthcare expenses 

are paid out-of-pocket by an individual in India (Prinja, Kaur and Kumar, 2012). 

The healthcare system in India is divided into three categories mainly, Primary, secondary, and 

tertiary as shown in figure 1. 

 

Figure 1. Indian healthcare system 

 

2.1.1 Primary healthcare 

Primary healthcare is the providing unit where a patient first comes in contact with a healthcare 

professional, including a general physician, dentist, and pharmacists. They primarily treat minor 
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health issues in which no surgical/operative are not performed and do not require specialist 

attention. They fulfil the basic amenities of the essentials that are necessary for every individual. 

They do not take up any emergency services as the infrastructure cannot provide any needed 

crucial equipment. These primary healthcare centres include both private and public facilities 

as well. The public facilities also have non-profit organisations that intend to provide healthcare 

facilities in remote rural areas and underprivileged societies. The public services are 

administered by the local governing bodies and interlinked to secondary healthcare facilities. 

The private facilities include private practitioners who have private clinics. Since most hospitals 

and healthcare institutions are concentrated in the cities and semi-urban cities, the main goal 

for the primary healthcare and primary healthcare centres is to reduce the imbalance by focusing 

more on the rural areas where the healthcare facilities are minimal. Any health-related issues 

that require the attention of a specialist are referred to a specialist in secondary healthcare. It is 

also common that people often visit secondary healthcare facilities directly, without a referral, 

to get treated for their diseases (Pradhan, 2021). 

 

2.1.2 Secondary healthcare 

Secondary healthcare is where a patient usually arrives after a referral from primary healthcare. 

The secondary healthcare system consists of specialists such as cardiologists, pulmonologists, 

neurologists, and several others. It is most commonly hospital care and recognised as an 

authentic healthcare facility by the health administration of India. These establishments can 

perform minor to major interventions and are the place to go for following health check-ups 

and treatments. They also include an inpatient facility. A few private healthcare facilities are 

collaborated with public healthcare to utilise advanced services that are not available in public 

healthcare establishments. The private establishments always charge of the services they 

provide, and, in most cases, they are reimbursed by the health insurance companies of the 

individual, and in some cases, they are partially reimbursed by the government if the person 

cannot afford the treatment economically and there is no other alternative treatment option 

available. But the government reimbursement only covers the treatment charges such as the 

cost for the medicines, disposables used for the treatment and the services provided by the 

institution for the treatment process (Prinja et al., 2019). 
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2.1.3 Tertiary healthcare 

Tertiary healthcare refers to providing advanced medical care directed by primary or secondary 

healthcare. Tertiary healthcare provides advanced diagnostic support, Intensive Care Units 

(ICU’s), and specialised medical personal care facilitated in close coordination with the medical 

institutes and colleges. Patients often come to tertiary healthcare to get treated for major 

diseases such as transplantation, major surgeries, and long-term medical treatments such as 

cancers and neurological disorders (Sencess, 2020). 

 

2.1.4 Healthcare in metropolitan cities in India 

The healthcare system is distributed heterogeneously in India. The primary healthcare that 

emphasises public well-being is much more prevalent in the rural parts of the country. The 

government of India has started initiatives to extend the accessibility of primary healthcare to 

rural parts. Yet, the initiatives emphasise the delivery of primary healthcare to the remote 

population primarily. Whereas secondary and tertiary healthcare is more widespread in the 

urban parts of India. Private healthcare dominates in secondary and tertiary healthcare sectors 

(Kannan, 2016). Asthma is a chronic disease diagnosed by a paediatrician or general physician 

in most cases and treated by a pulmonologist or allergist, as explained previously. The 

prevalence of more secondary and tertiary healthcare in the cities stimulate the people living in 

the rural parts to visit facilities in the nearby towns to get treated for chronic diseases and other 

significant interventions (De Costa et al., 2009).  

 

2.1.5 Patient journey  

The main issue to receive treatment in Indian hospitals is the accessibility and affordability. 

The process of registration and scheduling appointments to consult a doctor is still a long 

process in India. Though other alternatives are coming up for this time-consuming process, such 

as digital aspects, the direct consultation and emergency is a long-prevailing process where an 

individual needs to find a private facility. According to his/her socio-economic situation and 

the availability of the specific specialist. Another important issue, the patient awareness of 

diseases and the complications that might arise not diagnosed and treated correctly, is still a 

challenge in the Indian medical system. The patient journey mapping for the Outpatient 

department is briefly shown in the flowchart below (figure 2). The doctor consultation is done 

by scheduling an appointment and pre-examination by a nurse or a junior doctor before meeting 
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the doctor. A few tests are performed if required and presented in front of the doctor 

(Venkateswaran, 2020).  

 

 

 

Figure 2. Ideal patient flow at the OPD department at a Hospital (Venkateswaran, 2020) 

 

2.2 Asthma  

Chronic Respiratory Diseases are an illness of the airways and pulmonary structures. Asthma, 

COPD (Chronic Obstructive Pulmonary Disease), occupational lung illnesses, and pulmonary 

hypertension are some of the most common (Chronic respiratory diseases (Asthma, COPD), 

2021). Asthma is an illness that affects the lungs. It is one of the most prevalent long-term 

illnesses in children, although adults can also have asthma. The usual asthma symptoms include 

wheezing, breathlessness, chest tightness, and coughing at night or early in the evening. Asthma 

is prevalent throughout the person’s life once diagnosed and confirmed. The asthma attack can 

trigger only when some external factors or internal factors disturb the lungs. The asthma types 

can be classified into two types, mainly based on how it triggers extrinsic and intrinsic asthma. 
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External allergens such as pollen, sawdust, and dander are considered to cause Extrinsic 

Asthma. 

In contrast, inherent asthma is triggered due to certain chemical substances such as smoke, 

enamel vapours, harmful industrial fumes present in the air, and the presence of moulds. On 

occasions, asthma may get agitated by chest infections, stress, laughter. Asthma can be 

developed at any stage of life but most often diagnosed at early ages. Asthma is an allergic 

disease that is caused by the reciprocation between genetic and environmental factors. The 

environmental factors that cause allergies are weather conditions, pollens, and moulds.  India 

is the second populated country globally (1.35 billion people), with nearly 20% of the world 

population. According to the World Health Organization, more than 339 million people were 

diagnosed with asthma worldwide. An 80% mortality rate prevails in the low-and lower-

middle-income countries because of asthma. As India falls under the lower-middle-income 

countries, it has faced this allergy epidemic in the previous decades. In recent years, the 

asthmatic patient count in India recorded 37.9 million population (2% of the total Indian 

population), which is equal to half of the entire UK population. This count exceeds people with 

HIV infection or tuberculosis in India (Krishna et al., 2020). 

Another problem causing asthmatic allergy is due to outdoor and indoor air pollution. The 

external factors are caused by automobile exhaust, fossil fuels, and biomass. The internal factors 

that cause indoor air pollution are caused by mosquito coils and incense sticks which could be 

quite essentially avoided. The air quality in India is low. Nearly 77% of the Indian population 

is exposed to PM 2.5 (Particulate Matter: a term for a combination of solid particles and liquid 

droplets found in the air), Which is above the standard limit set by the Nation Air Quality 

Standards in India (40 µg/m³) and World Health Organization (<10 µg/m³) (Krishna et al., 

2020). The prevalence of asthma is correlated with the socio-economic burden. The average 

Indian spends 2143 SEK on Asthma every year, including the cost of medication, doctor’s visit, 

investigations, and 7150 SEK on hospitalisation upon necessity (Singh and Aneeshkumar, 

2018). In the sample size of the research conducted by Singh and Aneeshkumar (2018), more 

than half of the people were not convinced by the medical attention or treatment they were 

receiving and felt it was an economic burden for them. Asthma, directly and indirectly, affects 

productivity, which is another unacknowledged source of financial loss (Singh and 

Aneeshkumar, 2018). 
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2.2.1 Asthma Management in India  

Asthma, in general, is a common disease all around the globe. According to The Global asthma 

report (2018), the barriers to implementing successful treatment methods for Asthma in India 

is still a stigma. Many people consider that usage of inhalers and strong medicines might make 

them much more vulnerable to the disease as they might get used to the potent drugs used. And 

eventually, they might have to adapt even more powerful drugs to treat the condition. Many 

superstitious beliefs are prevalent in India that are scientifically not proven to be effective to 

treat the disease. Many people prefer not to follow the treatment until they or symptomatic or 

the symptoms are unbearable and eventually stop following the treatment when the symptoms 

subside. Due to the insufficient treatment required to overcome the disease, the intensity of 

wheezing gradually increases in several cases. Many uprising awareness creation organisations 

are trying to create awareness about asthma and overcome the social stigma barriers. In few 

states, public healthcare facilities have implemented free treatment for Asthma management by 

allocating a part of their budget specifically for asthma. They provide the patients with free 

metered doses of inhalers and nebulisation solutions (Virendra, 2018). Another reason for 

falling back on Asthma management in India is the access to the right kind of drugs required to 

treat the disease and socio-economic situation. Asthma and several other lung diseases are 

closely associated. The limited availability of treatment or misdiagnosing the disease due to 

limited resources or facilities and not providing the proper treatment may intensify the condition 

of the disease (Garg and Karahyla, 2017). 

One such superstitious cure is that approximately a couple of hundred thousand people come 

from all over India to get fish medicine in the southern part of India. A traditional remedy which 

has been existent since 1845 by the “Bathini Goud” family. The tradition has been passed on to 

generation in their family and kept the ingredients secret. Herbal medicine is inserted in the 

mouth of a live Murrel fish, and the Asthmatic patient is made to swallow the fish alive. People 

believe the treatment to be effective and cause them relief. However, this has not been 

scientifically proven to be effective and also challenged in court. Yet, many people choose to 

take such superstitious medicines instead of traditional allopathic medicine such as inhalers and 

tablets (Kumar, 2004). 
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2.3 Digital healthcare in India   

Digital healthcare can be divided into telehealth, mHealth, digital health records. Digital 

healthcare is being strongly supported by the government of India as well simultaneously. In 

the year 2017, the government of India initiated a campaign called “National Digital Health 

Mission” (NDHM), the main aim being to provide every Indian citizen with a health ID. To 

keep track of the health situations in records and emphasise the privacy of people’s health data 

(Rastogi, 2021). It is estimated that the mHealth segment will overtake 40% of the dominant 

medical care industry by the year 2024. The digital healthcare platforms increase the 

accessibility of healthcare experts compared to the conventional visits to the doctors of a 

primary and secondary tier of healthcare sectors. Considering the patient group of chronic 

diseases, their constant communication with a doctor for follow-up medication and constant 

checking up on the symptoms has become much more convenient over the interference through 

digital platforms. It greatly decreases the frequent hospital visits.  

According to Mandanian et al. (2019), mHealth has a great potential to be consolidated as an 

alternative healthcare delivery channel. Underlying, monetary and social variables have made 

a critical requirement for such a channel as the underlying issues are essential. The Indian 

patient base is rising and appropriated. Admittance to even essential medical services has 

become a test in light of the fact that the supporting framework and infrastructure are lacking. 

Monetary requirements such as rising medical services and limited budget allotment for 

healthcare further oblige the healthcare ecosystem in India. Factors such as a change in the way 

of life have resulted in new and advanced types of sicknesses required to be treated by 

specialists that are limited to be reached by conventional methods for healthcare delivery. 

Likewise, the populace is getting more educated and requesting more straightforward and 

advantageous intends to get care (Mandanian et al., 2017). 

 

2.3.1 mHealth 

mHealth is also called mobile health, which refers to providing health care support by mobile 

devices, tablets, AI (Artificial Intelligence), home assistants and other remote monitoring 

devices (Carter et al., 2015). According to Marcolino et al. (2018), while mHealth seems 

promising to provide better healthcare, the evidence for its current effectiveness is mixed. As 

Marcolino et al. (2018) also mentions, mobile phones have been significantly increased in 

recent years in developing countries. Mobile technology’s instantaneous access and direct 
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engagement of healthcare specialists make it possible for the information to be transferred and 

used more quickly, allowing for faster implementation of healthcare-related practices. mHealth 

uses the individual’s mobile devices, such as smartphone or tablet, to provide healthcare 

services. Individuals can store, monitor, and log their health records using mHealth services. 

mHealth assist healthcare delivery by increasing the efficiency of healthcare information 

delivery. Another perspective to consider, which is eHealth and telemedicine, which are often 

confused with mHealth. mHealth refers to providing clinician’s assistance or interpretation 

through a mobile or tablet device and in certain instances, paired with a health monitoring 

devices such as blood pressure monitoring or glucose monitoring devices. They all refer to 

remote clinical and non-clinical services and comprehensive patient education (Krohn and 

Metcalf, 2012). But mHealth serves a broader perspective in patient communication, 

monitoring, clinical diagnosis and treatment adherence.  
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3. Literature Review 

This chapter consists of literature work and research studies conducted by different 

researchers, exploring the broader aspect of mHealth and implementation science in the 

healthcare field. This literature review chapter starts with an introduction, mHealth and its 

connection to disruptive innovation, wicked problems, and implementation of science. 

3.1 Introduction 

Healthcare is increasingly complex, and it is difficult to maintain the conventional doctor-

patient relationship because of the healthcare outcome from the clinical consultations. Many 

researchers evidenced the development in technology and communication to revolutionise the 

healthcare system to break through the difficulties facing the current system (Yellowlees et al., 

2011). The two major types of health interventions are synchronous and asynchronous 

intervention. In synchronous mHealth interventions, healthcare professionals and patients 

communicate directly in real-time to deliver the medical expertise (Example: Tele and Video 

Consultation). Asynchronous mHealth intervention is a “store-and-forward” technique, and 

there will be no direct real-time contact between the healthcare professionals and patients, 

diagnosed based on the collected medical reports and images sent by the patient to a specialist 

(Example: Web or Smartphone apps) (Seppen et al., 2020). The continuous advancement of 

mobile technology coupled with the ubiquity of mobile devices has generated opportunities for 

effectively delivering proven health interventions to address various healthcare problems and 

prevent chronic diseases (Anglada-Martinez et al., 2014) (Hamine et al., 2015). “The term 

mobile health (mHealth) was first coined in the literature in 2003, and it refers to the use of 

mobile and wireless devices to improve health and deliver care” (Istepanian et al., 2005) 

(Bashshur et al., 2011). The mHealth intervention will drive the organisations, doctors, patients, 

and communities to identify the key obstacles or constraints affecting the health system to 

develop health strategies to address these systemic constraints. This technology acts as a 

catalyst in the health systems to improve communication between mHealth innovators and 

health program implementers and because mHealth can enhance the communication and 

improve the health system performance like quality, efficiency, coverage, and equity (Labrique 

et al., 2013).  

 

3.2 Disruptive Innovation 

Schumpeter’s term “creative destruction” was first used in his 1942 volume, Capitalism, 

Socialism, and Democracy. (Schumpeter, 1942) proposed the theory of change or evolution as 

a capitalist development and argued that capitalism is not consistent, and it is a form of 
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economic change by nature. Capitalism’s evolutionary character is inherent in creating novel 

forms (creative destruction) of consumer goods processing, market structure, and organisation 

(Latzer, 2009) pointed out from Schumpeter’s evolution theory of innovation that the “techno-

social” changes that occurred progressively in incremental phases are interrupted by radical 

innovation. Then, the concept of Disruptive innovation was defined by Clayton Christensen, 

where innovative technology makes the service more affordable or makes it more open to a new 

market of customers, the new demographic group may use it (Yellowlees et al., 2011). 

According to Christensen, ‘‘disruptive innovations enable a larger population of less-skilled, 

less-wealthy people to do things in a more convenient, lower-cost setting, which historically 

could only be done by specialists in a less convenient setting” (Christensen et al., 2000). 

Additionally, Christensen has outlined the disruptive processes and enablers in healthcare that 

are reshaping and transforming the classic field of medicine from intuitive medicine to a future 

of precision medicine (Christensen et al., 2009). (Levina, 2017) argues that mobile health is 

used as a lens to examine the disruption and how it influences perspectives on health and people 

in this new era of information. The mobile platform technologies are recognised as valuable 

solutions delivered at a lower cost and higher satisfaction, juxta positioning the higher costs 

and lower consumer satisfaction formula. And Schneider (2016) argues that a transformation 

of the industry should witness improved outcomes and lower costs through user empowerment. 

This user empowerment can be achieved by the new mobile technologies and accessibility of 

the information in the form of data that these new mobile technologies provide. Health apps 

and mobile health technologies are foreseen in more patient-focused healthcare to provide 

patients with personalised medical care, thus motivating individuals to take responsibility for 

their health, thereby reducing the need for hospitalisation. Apart from transforming the people’s 

medical care, this innovative technology redesigned the existing healthcare infrastructure and 

improved the role of the healthcare professionals, which could lower healthcare costs efficiently 

and sustainably. In effect, this technology has been argued as Disruptive innovation because of 

the transformative breakthrough in the existing healthcare practices and drive the process by 

alleviating financial strain on healthcare systems by changing transforming healthcare system 

and role of the healthcare professionals (Sheppard, 2020). Many researchers are looking for a 

breakthrough to revolutionise healthcare, and one such breakthrough is the disruptive 

innovation of mobile health apps (Yellowlees et al., 2011).  
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3.3 Mobile health Application - A Disruptive Innovation in Technology 

The concept of disruptive technology is closely related to the definition of disruptive innovation 

proposed by Christensen. Disruptive technology is a concept defined by Christensen and Bower 

(1995) that can change the business landscape and affect business sustainability, creating new 

technologies and markets or radically changing or disrupting the existing market. The 

difference between disruptive technology and Disruptive innovation is that disruptive 

technology may not be new but supersedes an older process and alters the consumer and 

business functions. It possesses advantages readily, at least to the early adopter.  It starts from 

the lower tier of the market and does not restrict the new players to become market-dominant, 

mainly target low-end markets, typically the source of disruptive technology. In contrast, 

disruptive innovation will disrupt the entire market, move up in the market, and make the 

competitors out of the market competition (Uden et al., 2017). Babb (2012) mentions that 

disruptive technology will develop a distinct range of characteristics and skills which are not 

relevant to the current paradigm requirements. Christensen’s disruptive innovation theory 

mainly focuses on the market characteristics, new market and low-end innovations. 

For understanding the disruptive innovation in technology theory, the theory of innovation 

adoption is used to determine the three innovation characteristics (1) “Technical standard”, (2) 

“Functionality”, and (3) “Ownership” (Nagy et al., 2016). As in the theory proposed by Rogers 

(1995), innovation adoption theory mentions the innovation attributes that determine the 

innovation adoption. They are relative advantage, compatibility, complexity, trialability and 

observability.  The relative advantage attribute is recognised as functionality between the 

innovation technology and users. Compatibility and complexity are the technical standards of 

innovation characteristics. Trialability and observability are connected with awareness of the 

marketplace and dependent on innovation ownership. Innovation ownership determines how 

the innovation is implemented in terms of trialability and observability. Innovation ownership 

can influence the disruptiveness of innovation both internally and externally. The internal 

factors such as costs, employee motivation, and organisational performance (Huang, 1997). The 

external factors such as market, sales and service strategies (Stam, 2009). And ownership is 

responsible for innovation decisions on innovation-related service, fixing market prices and 

understanding the market in the innovation context. And the market expectation, values and 

requirements will influence the innovation ownership decisions on the characteristics 

mentioned above (Johnson and Greening, 1999).   
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3.4 Implementation of Disruptive Innovation – Wicked Problems: 

The term “wicked” was coined by Rittel and Webber (1973), who claimed that “contested and 

complex social problems could not be ‘tamed’ through standard managerial approaches that 

rely on rational-analytic models of planning and decision-making” (Head, 2018). Dufour and 

Steane (2013) argue that the terms “wicked problem” and “disruptive innovation” are common 

for managing disruptive innovation in the healthcare setting. The implementation science 

developed from the challenges reflected in wicked problems criteria to understand the complex 

array of structural and human factors and frame strategies required to implement the 

interventions successfully (Lavery, 2016). Dufour and Steane (2013) proposed a conceptual 

framework in explaining the wicked problems for the implementation of disruptive innovation. 

The author mentions the key aspects of the wicked problem, uncertainties, and the forces of 

fragmentation (complexity). The following elements of wicked problems are explained below: 

 

3.4.1 The Key Aspects: 

The Influencers: 

The influencers are the stakeholders who influence the innovation as they are the core of the 

challenges in managing wicked problems, and they are an important aspect in implementing 

disruptive innovations in health care (Dufour and Steane, 2013). Keller and Berry (2014), 

argues that the influencers are the early adopters from the theory of innovation diffusion, and 

they have multiple interests, easily trusted by others, and maintain an extensive network. The 

influencers possess higher knowledge in their respective field or about the products they will 

influence. And they are placed in the central network position in the market (van Eck, Jager and 

Leeflang, 2011) (Montgomery and Silk, 1971). The widely accepted powerful tool for the 

influencer to influence is the WoM (Word of Mouth), especially when spreading information 

on new products (Brown and Hayes, 2008). Some of the significant influencers of the medical 

setting are clinicians, social support systems, online communities, web information (Faiola, et 

al., 2019).  

The Behaviour:  

It refers to assessing the behaviour of the targeted actors when implementing a disruptive 

innovation (Dufour and Steane, 2013). Davis (1989) proposed (TAM) Technology Acceptance 

Model in the technology acceptance theories where the external factors influence the internal 

attitudes and intentions. It focuses on two key factors, Perceived Usefulness (PU) and Perceived 
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Ease of Use (PEOU), to determine attitude and behavioural intention. According to the 

technology acceptance model, perceived usefulness is defined as “the degree to which a person 

believes that using a particular system would enhance his or her job”. And perceived ease of 

use is defined as “the degree to which a person believes that using a particular system would be 

free of effort”. These two factors are used to determine a particular behaviour called 

Behavioural Intention (BI) and also influences it. Behavioural Intention (BI) is defined as “the 

strength of one’s intention to perform a specific behaviour”. It is used to determine the attitude 

of a person on performing a target behaviour. Then, Deng et al., (2014), argues that age factors 

influence the adoption of a technology product. Then, Wu and Wang (2005), suggest that 

individual privacy and personalisation perception factors influence mobile health acceptance 

behaviour. They are Perceived Risk (PR) and trust. The perceived risk are types of “financial, 

product performance, social, psychological, physical, or time risks when an individual uses 

mobile health service”. It can become a negative factor in adopting and explaining aspects such 

as financial risk, privacy risk, time risk, and social risk (Cocosila, 2013). Becker (1974) 

suggests in the health belief model that perceived threat can influence health-related actions 

based on his/her evaluation. Protection Motivation Theory (PMT) by Rogers (1975) suggests 

that threat appraisal processes such as perceived vulnerability (the judgment on one being 

threatened) and perceived severity (the measurement of one’s perceived health risks), this 

attitude will act as a barrier to use the technology.  

The Ideology: 

The ideologies are beliefs, values, emotions, perceptions, interests, and ideas of the actors 

concerned with the innovation.  These actors will give rise to opposing viewpoints, competing 

views, and a dynamic plurality of contending views on issues and solutions. Many actors 

involved will provide different preferences on the wicked problems, and the interactions 

between their respective views are elusive (Dufour and Steane, 2013).  According to, there are 

four ideologies in which the individual approach will influence their existing business practice. 

1) Egalitarianism: In this social setting, actors view human existence by “nature as fragile, 

intricately interconnected and ephemeral, and man as essentially caring” (until influenced by 

forces from institutions such as markets and hierarchies) (Douglas, Thompson and Verweij, 

2003). Equality is the result, and Trust plays a significant role as a determinant factor, and these 

actors distrust the organisations or institutions that distribute inequality. (2) Hierarchy: In this 

social setting, actors view that controlling the world will push the stable system beyond the 

discoverable limits. And man is profoundly flawed and malleable, convertible by establishing 
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stable, long-lasting, and trustworthy institutions (Douglas, Thompson and Verweij, 2003). (3) 

Individualism: actors are inherently self-seeking, atomistic, and self-organising eco-focused 

network. Their perspective on the system is benign and resilient (Douglas et al., 2003).  (4) 

Fatalism: Actors find no possibility of effecting change for the better, and they do not perceive 

fairness, and they neither rhyme nor reason in nature and suppose that man is fickle and 

untrustworthy (Douglas et al., 2003).  

The Boundaries:  

The interdependencies of resource’s decisions and actions to overcome a problem will be 

scattered across the fragmented institutional setting, and their complexity level is uncertain 

(Dufour and Steane, 2013). The network system is important in the new ecosystem for creating, 

developing, and delivering the end-user. When the companies fail to withstand the market 

dominance because they do not provide the entire solution as needed, they must forge new 

cocreation partnerships. The need for collaboration must be understood and identified to map 

their business with the critical cocreators, potential licensing conditions, and potential paths to 

market (Petrick and Martinelli, 2012). The competitive advantage in existing evolving digital 

business models is based on the interdependent strategies (encourage team creativity) framed 

by several organisation leaders to overcome this uncertainty (Fong et al., 2018; Scuotto et al., 

2017; Sivathanu and Pillai, 2018). Engaging organisational leaders in the innovative process 

will create value by understanding several dynamic capabilities fundamental to adapt for their 

respective business models (Caputo et al., 2019; Santoro et al., 2020). Ogbeibu et al.,(2021), 

argues that the relationship between team creativity willingness and disruptive technology is 

improved through digital task interdependence, a digital tool to execute the task in the 

interdependent teams. The digital way of executing the task could influence interdependency 

activities.  

The Knowledge:  

Knowledge refers to the solid scientific and technical knowledge that will shape the potential 

solution to address the problem (Dufour and Steane, 2013). Because of the rapid uptake of 

evolving scientific knowledge into healthcare practice, organisation, and policy, healthcare 

decision-makers will struggle to rapidly adapt to these changes to develop high-value clinical 

procedures, technologies, and organisational models for the best possible healthcare outcomes 

(Wensing and Grol, 2019). Information, Knowledge, and Innovation are the primary sources of 

economic growth because of the global socio-economic transformation (Claire, 2006). The field 
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of knowledge translation focused on enhancing the usefulness of the research. This field covers 

the dissemination and implementation of empirical findings from the research to improve 

further investigation in terms of the design and conduct of studies (Wensing and Grol, 2019). 

The migration of these research finding to online access is a new development. It includes 

internet technology and web-based platforms to deliver such service, and it has created a new 

field called e-health. It helps the patient to look or search for valuable information on particular 

diseases and test results at no cost. It allows the patient to participate in the innovation process 

for making healthcare decisions with the help of the knowledge available (Jung and Padman, 

2015).  

3.4.2 The Uncertainty: 

Substantive Uncertainty:  

The substantive uncertainty deals with the knowledge gap and conflicts in understanding the 

knowledge base to make decisions with certain outcomes. The solution for the consequences is 

uncertain depending on the nature of the wicked problem (Dufour and Steane, 2013). Dosi and 

Egidi (1991) classifies substantive uncertainty into two types (weak and strong), and boundaries 

between the types are not clear. The weak substantive uncertainty will be from the lack of 

information from specific circumstances, and random decision or prediction is taken with a 

certain knowledge of probability distribution. At the same time, strong substantive uncertainty 

refers to the impossible or unknown cases even for deciding based on probability distribution. 

The strong substantive is further classified into i) ambiguity (uncertainty about probability), 

derives from missing information, and the result can be known, a predetermined list of states. 

ii) fundamental uncertainty results from the possibility of creativity and non-predetermined 

structural change (Camerer and Weber, 1992). The agents will make rational decisions in 

problem-solving because of which substantive uncertainty appears together with procedural 

uncertainty for behaviours and decisions in the setting (Dosi and Egidi, 1991).  

Strategic Uncertainty:   

The strategic uncertainty in this context refers to various actors involved who will have different 

preferences, and interaction between their views is unknown (Dufour and Steane, 2013). The 

actors are interdependent for making decisions, particularly in highly complex problems, and 

each of the actors has different views and preferences to make decisions on the outcome 

(Dewulf and Biesbroek, 2018). The actors decide whom to compete with or collaborate with, 

and this kind of interaction will become a strategic policy game or instead remain an individual 
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player to achieve their goals (Scharpf, 1997). When actors make decisions in different events, 

this decision information might be accessible to other players because of the consequences of 

their interaction. Because of this complex interplay of reaction and anticipation to strategic 

moves by other actors, the process will become uncertain (Dewulf and Biesbroek, 2018). 

Institutional Uncertainty:  

Institutional uncertainty refers to reaching agreeable decisions and taking actions among 

relevant actors of different organisational locations, networks, and regulatory regimes that are 

messy and uncoordinated (Dufour and Steane, 2013).  An institution is a ‘systems of rules that 

structure the course of actions that a set of actors may choose’ (Scharpf, 1997). Next 

institutional uncertainty is the formal and informal rules of the game in the environmental 

governance context, and formal rules the ones that defined made explicit and applicable to 

anyone. And the informal rules are more difficult to understand the appropriate ways of working 

and cultures in an organisation that is not explicit. The gaps in rules will result in high 

uncertainty (Dewulf and Biesbroek, 2018).  

Procedural Uncertainty:  

In contrast to substantive uncertainty, procedural uncertainty deals with the competence gap in 

problem-solving. The procedural uncertainty will be derived from the change process where it 

has a wide range of features, people’s resistance, difficulty in convincing and motivating them 

to adapt (Dufour and Steane, 2013). The procedural uncertainty can be reduced when innovative 

player constructively views the problem successfully and frame more general transformational 

rules. Later the authors argue from the Rubik’s cube illustration where it is impossible to draw 

general rules of constructive algorithms for the solution of a specific game because they do not 

and cannot exist, and it is the intrinsic nature of procedural uncertainty. So, the actors chose a 

“routinised” decision process to address the procedural uncertainty, and the more flexible the 

routines are, the better they can deal with the nature of the problems (Dosi and Egidi, 1991). 

Cultural Uncertainty:  

Cultural uncertainty arises when the ideas of the different social solidarities clashes and 

promotes different and incompatible solutions to the problem (Dufour and Steane, 2013). These 

social solidarities groups are formed based on the common interests, value system and shared 

preferences, and they will differ from those of other groups (Rittel and Webber, 1973).  They 

will always have conflicts between the groups, with different perceptions that result from their 
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ways of organising and justifying social relations (Douglas, Verweij and Thompson, 2003). The 

crisis is the unforeseen events that bring up the challenge for the organisation and give rise to 

uncertainty, inherently connected to solidarity. Therefore, solidarity arises hardly without a 

major social problem, shock and grievance; it influences a certain group member (Dufour and 

Steane, 2013). Hong and Lee (2015), states that cultural uncertainty rises for organisations from 

cultural differences between the home and host countries when an organisation is planning to 

introduce a business model. It is because of the notion of cultural boundaries across groups of 

countries regarding familiarity, discrimination, and relational hazards. 

3.4.3 The Forces of Fragmentation: 

Social Complexity:  

The social complexity will increase the strategic uncertainty and focuses mainly on stakeholder 

management as a critical problem. It refers to the functions of various and diverse players 

involved in the project. The social complexity increases when collaborating with more players 

or groups, the more different players, or groups, the more socially complex. The communication 

between them becomes complex when more different parties are involved (Dufour and Steane, 

2013). The complexity here is that understanding the process and tools is fundamentally 

bounded by work’s social and conversational nature. The main reason for the different 

involving parties is that they are more involved and required to accomplish. And what matters 

is who can manage and communicate with them, and the diverse range of situational factors 

will result in social complexity. Because each stakeholder has a unique experience, personality, 

style of thinking, different backgrounds and disciplines, each with a specialised professional 

language and culture, which is quite challenging in handling them and resolving, becomes 

complex (Conklin, 2008). 

Political Complexity: 

“Political complexity increases the cultural uncertainty and exerts a pull influences on the 

ideologies, a key challenge in finding a resolution to a problem.” (Dufour and Steane, 2013). 

The action decisions are taken based on the trade-offs and compromises between various 

adherents, promoting different ideologies. The results never tally up with any particular 

decision or interest. Not only do the majority of adherents to the social settings concerned have 

their own view on the solution, but they also have their distinct perspectives. The success 

criteria depend on each one of their perspectives. The success for them is not finding a 

resolution for a problem; it is the finding the feelings of appropriateness, justice and legitimacy 
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of the solution. The complexity is the mechanisms and procedures meeting the expectations of 

the general assent and the speed of the decisions and actions leading to anticipated 

consequences (Dufour and Steane, 2013). Conklin (2008) argues that the political complexities, 

stakeholders should be taken care of and there should be shared understanding, meaning and 

negotiation on the problem and solutions, coherent action required. Furthermore, the author 

mentions that success is about working on the aspects where their dominating legitimacy is 

unchallenged.  

Technical Complexity: 

When a disruptive innovation has high technicality, the substantive uncertainty increases, 

affecting the element of knowledge (Dufour and Steane, 2013). When the innovation is 

embedded with more technologies, there will be more technological complexity. It includes the 

number of possible interactions of technologies and the rate of technical change (Conklin, 

2008). The technology complexity will derive a complicated situation depending on the 

characteristics of the involved people, such as knowledge, experience, or intelligence, and it 

involves subjective consideration, which depends on the observer’s objective and point of view 

(Dufour and Steane, 2013). 

Network Complexity: 

The network complexity increases institutional uncertainty and focuses mainly on the 

boundaries of interrelationship in the process as a critical problem of this complexity. When the 

number of organisations increases in the event, the coordination among them becomes complex. 

In disruptive innovations, they do not tailor according to the constraints of the organisational 

boundaries. The solution for this complexity not only results from the actions undertaken by a 

single department; instead, it requires joint actions from boundaries set by various departments 

and organisations. As it involves dependencies of different individual implementers, together, 

there should be a mutual understanding of decisions and actions to further resolve the problem 

(Dufour and Steane, 2013).  

Change Complexity: 

Change complexity increases procedural uncertainty and exerts a pull influence on the 

behaviour of the players. It deals with various situational factors such as change scope, the 

targeted population with diversity, the current commitment of the citizens, the legitimacy of the 

goals. The approach taken should be comprehensive to achieve behavioural change. So, when 

there is increasing complexity, the complexity of the change increases and it is increasingly 
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apparent that the government cannot deliver key policy outcomes to a disengaged and passive 

public. Active involvement and cooperation are required to achieve significant progress in 

welfare, health, crime, employment, education, and the environment (Dufour and Steane, 

2013).  

 

3.5 Need of Implementation Science 

The above discussed wicked problem can be addressed iteratively by identifying effective 

strategies for implementing evidence-based interventions in the healthcare service. The field of 

implementation science helps in framing and planning strategies to implement for addressing 

complex problems. It helps to understand the interlink between the wicked problems and the 

consequences of their attributes. Though the implementations strategies are planned proactively 

and systematically, many modifications are reactively made in an unplanned manner due to 

real-time practice during the implementation process, which results in less systematic that 

affects the intervention’s effectiveness (Wiltsey Stirman et al., 2019).  

 

3.6 Implementation Science 

Implementation Science is defined as the “scientific study of methods to promote the systematic 

uptake of research findings and other EBPs (Evidence-Based Patient Care) into routine practice 

to improve the quality and effectiveness of health services and care” (Nilsen, 2015). 

Implementation science is a systematic approach for planning and evaluating the list of 

activities for implementing effective and successful healthcare interventions from evidence-

based practice to real-time practice. It helps to determine the essential factors and all the 

stakeholders involved during the implementation phase and plan the strategies that need to be 

implemented successfully to adapt the healthcare intervention (Handley, Gorukanti, and 

Cattamanchi, 2016). The implementation science aims to frame strategies for adopting the 

healthcare interventions, enhance its process and outcomes by developing, testing, and refining 

the implementation theories and methods. Insights can be collected to have an awareness of the 

barriers and facilitators of the implementation process (Addie, Olson, and Beachy, 2016). 

Though (Nilsen, 2015) has described theory, model, and framework differently, they are used 

interchangeably in the implementation field. The theory is defined as a “collection of scientific 

statements framed for our understanding, observation, and explanation of the world” (Nilsen, 

2015). The model will focus on the specific aspect that is neither completely accurate nor 
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precise but describes the theory in a very specific context. And a framework is a structure that 

outlines the system by connecting various models to describe an empirical phenomenon 

(Nilsen, 2015). 

Models and frameworks are the checklists of implementation factors. When describing these 

terms in implementation science, models describe and guide the implementation of research 

evidence into clinical practice without determining the factors that influence the process 

outcomes. In contrast, Frameworks describe the factors that influence the implementation 

outcomes. (Nilsen, 2015). “The implementation science is developed around the various 

theoretical frameworks that aim to systematise evidence implementation. The implementation 

science can be used in multiple healthcare domains, and each domain develops the specific 

frameworks of implementation (Boulton, Sandall, and Sevdalis, 2020).  

Implementation science in deployments of mHealth is used to evaluate the complex 

interventions that have various components interlinked (Meyer et al., 2020). According to 

(Wickramasinghe 2018), the major issues that have to be considered for m-health are the 

organisation’s strategic decisions that are integrally connected with the technology, which gains 

a competitive advantage, and culture has a major role in the implementation process to follow 

the IT innovations.  

Next, Nilsen (2015) breaks down the implementation of science into three aims by using 

theories, models, and frameworks, illustrated in the figure below (figure 3). The first aim is to 

describe the process of translating research into practice. The second aim is to understand the 

factors that influence the implementation outcomes, and the third aim is to evaluate the 

implementation. These three aims are further divided into six levels into process models, 

determinant frameworks, classic theories, implementation, and evaluation frameworks.  
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Figure 3.  Implementation Science Model 

 

3.6.1 Process Models: 

 

The process model demonstrates and helps in translating the process from research into practice. 

The process model was mainly for rational and linear processes where the research study was 

shifted from the producers to the consumers earlier. However, the critical role of facilitators 

emphasised in the successive models assist the process and focused on the context of the 

implemented research. It was the main reason to focus on the implementation aspect than on 

production, diffusion, and dissemination of research (Nilsen, 2015). Some of the process 

models were “Research Utilization” by Huberman (1994), “Knowledge Translation by 

(Knowledge Translation: Introduction to Models, Strategies, and Measures, 2021), “Conceptual 

model for utilisation of prevention research” by (Davis, Peterson, Helfrich and Cunningham-

Sabo, 2007), Knowledge to Action Framework by (Wilson, Brady and Lesesne, 2011). These 

models are also known as action models or how-to-implement models.  

3.6.2 Determinant Frameworks: 

 

As the process models do not go according to planned or guided theory, Nilsen (2015), 

describes the second category as Determinant Frameworks. The Determinant frameworks 

define general types of classes or domains of determinant factors that influence the 

implementation outcomes. Each form of the determinant factors is composed of a variety of 



 

28 

 

individual characteristics. These factors are seen as independent variables that act as barriers or 

enablers (facilitators) that impact and influence the implementation outcome. Therefore, the 

implementation will be dependent on these determinant factors (Nilsen, 2015). The term 

determinant refers to various names such as barriers, hinders, obstacles, impediments, drivers 

and facilitators (Nilsen and Bernhardsson, 2019). And, the term implementation outcome 

relates to adoption, behaviours and adherence, uptake or use concerning practices of evidence 

patient healthcare into real-time practice (Proctor et al., 2010). The determinant frameworks are 

the foundation for understanding the aim of the implementation and explains the variants from 

the previous outcomes to predict the future outcomes of the implementation. Using these 

frameworks, the researcher can explore and evaluates the outcomes, leading to specific 

hypothesised models constructively. The relationship between those models can be tested in 

further studies. Hence, the determinant frameworks are the foundation for developing specific 

theories of changes (Damschroder, 2020). 

 

3.6.3 Classic Theories: 

 

Classic theories are used in implementation science because the researchers need to apply 

theories from other fields such as psychology, sociology, organisational theory. The main idea 

of the classic theories is to explain the change process and how the change occurs in the 

implementation outcome, and these theories are passive in relation to action models because 

these are different from research-to-practice models (Nilsen, 2015). Some of the popular classic 

theories, like Roger’s theory of diffusion, describe how the implementation science influences 

the spread of innovation. It tells about how the innovation attributes like relative advantage, 

compatibility, complexity, trialability are applied in the implementation research (Rogers, E., 

2003). Also, the theory points out the intermediary actor’s acceptance and function in the 

implementation because these determinants will assess the structure and implementation 

strategy taxonomies (Isabel, Sandra and Huw, 2003). 

3.6.4 Implementation Theories: 

 

Many researchers have developed various implementation theories or adapted from multiple 

existing concepts and theories for understanding the aspects of implementation science. Some 

of the implementation theories are Implementation Climate by (Klein and Sorra, 1996), 

Absorptive capacity by Zahra and George (2002), Organization readiness by Weiner (2009), 
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COM-B by Michie, van Stralen and West (2011) and Normalisation Process Theory by (May 

and Finch, 2009). These theories enable researchers to critically analyse the issues (why and 

how context) that arise in implementing science for improvement (Nilsen, 2015).   

Normalisation Process Theory (NPT) is one of the significant implementation theories which 

subsequently developed and expanded based on the empirical studies of the implementation 

(May and Finch, 2009). This theory is formed as a change mechanism, and interrelationships 

between various concepts were described and established (Finch et al., 2013). It includes 

coherence, cognitive, social action, and reflexive monitoring as four factors for embedding 

complex interventions in practice (Murray et al., 2010).  

 

3.6.5 Evaluation Frameworks: 

 

A sub-category of frameworks was developed and formed as an approach for evaluating the 

implementation endeavours. RE-AIM and PRECEDE-PROCEED are two widely used 

frameworks that were started in public health, which aspects of intervention studies can be 

defined when using any of these frameworks represent the aspects of the implementation to 

evaluate during the intervention studies. 

Based on a narrative literature review, they propose eight conceptually distinct outcomes for 

potential evaluation: acceptability, adoption (also referred to as uptake), appropriateness, costs, 

feasibility, fidelity, penetration (integration of practice within a specific setting) and 

sustainability (also referred to as maintenance or institutionalisation). Since the nature of the 

study is abductive, from the data collection, the above literatures were observed. For the data 

collection process, the relevant framework chosen is explained briefly in the next chapter 

(chapter 4). 
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4. Theoretical Framework 

This chapter summarised the selection of the theoretical framework for the research study and 

explained each layer of the selected framework.  The chosen framework is the Consolidated 

Framework for Implementation Research (CFIR). The different layers of the framework are 

Intervention Characteristics, Outer Setting, Inner Setting, Characteristics of the Individual and 

Process.   

4.1 The rationale for Theoretical Framework Selection 

As this research study focuses on exploring the factors that influence the implementation for a 

deeper understanding of the drivers and barriers for mHealth in Asthma management, a 

determinant framework will be used for research analysis to understand what factors influence 

the implementation outcomes. The implementation outcomes depend on the characteristics of 

the implementation object, characteristics of the user/adopter (Example: Healthcare 

practitioners), characteristics of the end-user (Patients), characteristics of the strategy’s context 

and characteristics that facilitate implementation. Moreover, Nilsen (2015) has provided eight 

commonly cited determinant frameworks (see figure.4) for implementation science, where each 

determinant framework is used depending on the implementation outcomes. However, the 

researcher will not use all the eight frameworks mentioned because of the implementation 

outcomes. Each framework is used for different implementation outcomes and research context. 

mHealth is an intervention that needs to be successfully implemented in the healthcare system 

to improve the patient and clinical experience, based on the characteristics of the elements 

defined in the framework that act as drivers or barriers that influence the implementation 

outcome. For this research, the framework selected is the Consolidated Framework for 

Implementation Research (CFIR) by (Damschroder et al., 2009). The main reason for choosing 

this framework is the implementation outcome, the successful implementation of the 

intervention. Also, Kirk et al. (2015) has indicated that the CFIR is widely used in many 

research studies, which requires intensive analysis for a wide range of objectives, design and 

methods in the implementation. 
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Figure 4. Determinant frameworks for Implementation Science 

 

The framing of implementation strategies should focus on successfully addressing the 

determinants that exist within the local context and processes of the implementation (Watson 

et al., 2020). Compared to other determinant frameworks, the CFIR framework focuses on the 

levels of the organisation, community, and system, apart from the intervention characteristics, 

characteristics of healthcare practitioners and characteristics of the patient (Slaughter et al., 

2017).  While Maar et al. (2017), results have described that the above context of frameworks 

should fall under four levels when implementing a mHealth intervention. They are healthcare 

providers, patients, system and community, and these levels are the human organisation levels 

are determined by the process evaluation framework. Multiple active components in the 

mHealth intervention require behavioural changes of patient and providers, and numerous 

social, cultural and environmental factors will influence these changes, which results in 

complexity and ambiguity (uncertainty). The first level is that the provider will influence the 

intervention to some degree of alteration in mHealth. The second level is that the patient is the 

core participant of the intervention (the asthmatic patients in this research). The third level is 

that the health system, government, and other organisations impact the implementation at the 

system level with their decisions (decision-makers) and actions. The fourth level is that the 

communities or the groups whose values and beliefs on the social environment will affect the 

intervention, and they act as decision-makers. 
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Table 1. Human Organization levels for Implementation Science 

Levels Description 

Providers Doctors, Clinics, Hospitals, and Healthcare companies 

Patient Individual Characteristics, Values and Belief 

System Healthcare System and Government  

Community Medical Councils and National health policymakers. 

 

 

4.2 Consolidated Framework for Implementation Research (CFIR): 
 

Figure 5. Consolidated Framework for Implementation Research Framework 

 

Intervention Characteristics 

Several factors need to be considered for the intervention implementation. According to 

Damschroder et al. (2009), implementation brings up change in an organisation or 

introduces new technology in routine practice.  

• Intervention source: 

The source of intervention can be internally or in tandem with the external source as 

well. The intervention can be developed internally to fix or overcome a complex process 

and designed and executed in affiliation with an external source. The inception of the 

source can exhibit dominance over the implementation. The key stakeholder’s 

perception of the idea might be developed from an external source and be tailored 

according to the organisations fit for intervention (Damschroder et al., 2009). 
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• Evidence strength and quality: 

The desired outcomes of the idea or innovation’s strength and quality are to be backed 

up with relevant evidence, which can in the form of previous empirical findings from 

the research study’s, published articles, patients experiences or the healthcare workers 

experiences. The source of evidence not only needs to be from an external source. 

Instead, it can be from an internal source if the which appear to be credible (Us, 2021).  

 

• Relative advantage: 

The relative advantage recognises the convenience of the idea over the conventional or 

alternative solution. To provide an effective implementation, the relative advantage 

needs to be recognised and apprehended by the key stakeholders. The likeliness of 

successful implementation can also be guessed based on the perseverance and 

understanding of the users (Damschroder et al., 2009). 

 

• Adaptability: 

The adaptability of implementation can be determined by comparing fundamental and 

essential factors of intervention with the methods and procedures followed in the 

organisation in which it is being implemented. 

 

• Trialability: 

The capacity to test the intervention on a small scale in an organisation and the 

possibility to revert the implementation entirely back to the conventional methods is 

trialability. The competence to conduct a prototype test of the intervention on a small 

scale and revert can provide the required evidence to assess the acceptability and the 

possible best way to avoid the workflow disruption of the organisation. The intervention 

can be reverted if the desired outcomes are not achieved. It can be tailored and 

implemented again (Damschroder et al., 2009). 

 

• Complexity: 

Complexity refers to the difficulty of intervention which can be due to several factors 

such as radicalness, disagreement of particular departments, duration of the 

implementation. Radical interventions might require a few unconventional methods in 

the organisation, due to which there could be altering of the organisation’s procedure. 
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The complexity can also be determined based on the number of steps in the 

implementation and increases if the number of target departments is big. The complexity 

of implementation also depends on the type of intervention, such as technical or 

behavioural changes or management changes (Damschroder et al., 2009).  

 

• Design Quality and Packaging:  

Design quality and packaging of the intervention refers to the way the process of 

implementation is fabricated or designed. If the quality of the intervention is not admired 

by the stakeholders, it could undermine the success of implementation (Klein et al., 

2001) (Damschroder et al., 2009).  

 

• Cost:  

Cost refers to the expenses associated with the implementation of the intervention. It 

consists of the investments, supply, and opportunity cost (less expensive alternatives). 

The cost can also be affected by the inner factors as well (Damschroder et al., 2009). 

 

Outer Setting 

The outer setting recognizes the factors that influence from outside the organization. These 

factors are determined based on the forces from the market climate and dynamics (Damschroder 

et al., 2009). 

 

• Patient Needs and Resources 

The organization must understand the patient needs and characteristics. The drivers and 

barriers associated with those need and characteristics must be prioritized and addressed 

by the organization. The patient needs and resources should be an integral part of 

implementing to improve patient outcomes (Leavitt, 2001). The patient-centred 

organization, whose primary goal is to improve the health and well-being of the patient, 

results in effective implementation change (Shortell et al., 2004), (Damschroder et al., 

2009).  

 

• Cosmopolitanism 

Cosmopolitanism refers to the degree of network activities with external firms 

maintained by an organization. The more they support and promote the interdependency 
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boundaries-spanning roles of their staff, the quicker to implement the new practices 

(Greenhalgh et al., 2004). This group of network relationship of individuals represents 

the social capital of the organization, exist during the interrelationship between the 

people outside the organization.  Social capital explains the quality and extensiveness 

of the connections, such as shared vision and information sharing (Greenhalgh et al., 

2004), (Damschroder et al., 2009).  

 

• Peer Pressure 

Peer pressure refers to any external entity that establishes a mimetic or competitive 

pressure on an organization for implementing an intervention. Peer pressure is built 

because of the intervention that competitors already implement or when the organization 

pursues a competitive edge. It will create some level of instability within the 

organization. The organization will face intense pressure during the implementation for 

late adoption (Walston, Kimberly and Burns, 2001), (Damschroder et al., 2009). 

 

• External Policies and Incentives 

The organization should have external strategies for the intervention because of the 

external forces that positively or negatively influence the implementation. The external 

forces are policy, government regulations, external mandates, recommendations and 

guidelines, pay-for-performance, collaboratives, and public or benchmark reporting 

(Mendel et al., 2007), (Damschroder et al., 2009). 

 

Inner Setting 

The inner setting recognizes the factors within the organization. These factors are determined 

based on the challenges in the level of the organization that influence and interact (Damschroder 

et al., 2009). 

 

• Structural Characteristics 

It refers to the organisation’s social structure regarding age, maturity, size, and 

specialization, influencing the implementation. The social structure will be different 

clustered groups and how the coordination of the groups are done holistically. The 

degree of stability of the team will control the implementation success; more stability 

would result in success. Administrative intensity is linked positively to innovation, and 

centralization is related negatively to innovation (Damschroder et al., 2009).  
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• Networks & Communication 

The network refers to the nature and quality of the social connections within the 

organization. Communication relates to the nature and quality of formal and informal 

communication between them. Network and Communication plays a complex role in 

implementing change interventions, and the relationship between the individuals placed 

in the network will important than the individual attributes. Building these relationships 

will influence the implementation positively. The communication across the 

organization should be clear regardless of the organized structure, the clearer the 

communication, the more influential the positive implementation. Good assimilation, 

peer collaboration and review, open feedback, clear communication of goal, cohesion 

between staff and quality of informal communication across the structure will result in 

effective implementation (Damschroder et al., 2009). 

 

• Culture 

Each individual or groups within an organization has its norms, values and beliefs. 

Generally, culture is relatively secure, socially built, and subconscious. When a group 

in an organization has changeless tangible views, thinking, and culture, an 

organisation’s change efforts will fail. Culture and climate are more or less used 

interchangeably in research studies. But CFIR distinguishes that the climate is localized 

and more tangible from the largely intangible form of the underlying culture. The 

framework refers to implementation climate as a phenomenon factor across the less 

stable team and varies over time (Damschroder et al., 2009).  

 

• Implementation Climate 

The implementation climate is the ability to change in the organization by sharing the 

individuals’ receptivity involved in developing an intervention, to use the intervention 

for rewarding, supporting and anticipation within the organization. The implementation 

climate can be evaluated using tangible and relatively accessible factors such as policies, 

procedures, and rewards (Damschroder et al., 2009). 
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Characteristics of Individuals (Health Care Practitioners) 

The characteristics and the dynamic interplay between the health care practitioners and 

organization should be realized that affect the interplay, which in turn it influences the 

implementation efforts (Damschroder et al., 2009).  

• Knowledge and Belief about the intervention 

The individual’s behaviour, such as attitude and values established towards the 

intervention, then getting familiarize with the facts, truths and principles relevant to the 

intervention will positively or negatively affect the individual’s intention to change 

before using the new intervention. It also deals with the individual’s knowledge of the 

intervention, skills to use the intervention based on the cognitive function that relies on 

the individual’s knowledge and underlying principles (rationale) for adopting the 

intervention. The individual’s enthusiasm for the intervention can also influence the 

intervention positively. Subjective opinions and feedback from peers regarding their 

personal experience should be accessible, and convincing will help generate enthusiasm 

(Damschroder et al., 2009).  

 

• Self-Efficacy 

Individual belief and capabilities to perform a set of actions to accomplish the 

implementation goals. Many personal behaviour change theories include self-efficacy 

as an important aspect, and it is based on the individual’s ability to carry out specific 

acts in a particular context. The higher the confidence, the higher capacity to change 

(Damschroder et al., 2009). 

 

• Individual Stage of the change 

It determines the stages that the individuals are progressing to use the intervention. The 

determinant models to assess the stage are Roger’s diffusion theory (Early Adopter, 

Early Majority, Late Majority and Laggards) of five stages which determine the 

diffusion of the innovation, (Prochaska’s trans-theoretical model (pre-contemplation, 

contemplation, preparation, and action and maintenance) and the five-stage model 

(Damschroder et al., 2009).  
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• Individual Identification of the Organization 

This attribute describes the perceives of the individual on an organization, relationship 

and level of commitment to the organization. It will influence the willingness of the 

individual to participate in the implementation or not. The individuals will develop a 

perceptive on the organization based on the Organization citizenship behaviour to take 

extra effort to promote the intervention and support the organization. The individual’s 

perception of distributive and procedural fairness in the organization is known as 

organization justice. The emotional and physical depletion of the individual will also 

influence the implementation of change (Damschroder et al., 2009). 

 

• Other Personal Attributes 

Intellectual ability, motivation, values, competence, capacity, innovativeness, and 

learning style are the other personal attributes that will determine the implementation 

effort (Damschroder et al., 2009). 

 

 

Process 

The four essential activities, such as planning, engaging, executing, and reflecting and 

evaluating, should be understood and assessed across the organizations (Damschroder et al., 

2009). 

 

• Planning 

The planning of implementation includes developing a quality scheme of behaviour and 

a list of tasks in advance. The main aim is to frame a course of actions for effective 

implementation promotion, which is developed based on the grassroots movement for 

using the intervention. During the planning process, the stakeholder needs and 

perspectives should be considered for framing strategies and identify communication 

channels for appropriate communications (Edmondson, Bohmer and Pisano, 2001). The 

progress towards the goal and milestone must be monitored through evaluation 

methods, and execution strategy should be framed to simplify the execution. Trial and 

testing of intervention should be done before going to the market to test the outcome, 

gain psychological safety and gain confidence. If the intervention too complex, then the 

incremental approach will be followed by segregating the intervention into manageable 
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parts for incremental implementation. The plan can be modifiable or non-modifiable 

depending on the change, but all the contextual factors should be considered 

(Damschroder et al., 2009).  

 

• Engaging 

Appropriate individuals involved and engaged in the use of intervention and the 

implementation process. The strategy for engaging such individuals includes social 

marketing, education, role modelling and training. The early members should be 

identified carefully and thoughtfully selected as they are the vital individuals who act 

as implementation leaders.  If the leaders or homophilous, they can influence the 

intended users to adopt the intervention quickly. The influence of those leaders can be 

further evaluated by their implementation support, volunteering and their role in the 

implementation. They are four types of implementation leader; they are opinion leaders, 

formally appointed internal implementation leader, champions and external change 

agents. The opinion leaders will influence the attitude and beliefs on the implementation 

of an intervention in an organization. The internal implementation leader is formally 

responsible for coordinating and managing the implementation of an intervention in an 

organization. The champions will dedicate themselves to drive and support the 

implementation, to overcome the resistance that results in an organization because of 

the intervention. The external changes agents are external entity will influence the 

intervention decisions and outcomes. The external agents are professionally trained in 

the technical field of intervention technology or organizational change science 

(Damschroder et al., 2009).   

 

• Executing 

Executing is accomplishing the planned implementation tasks. The organization should 

develop an execution strategy or plan for implementation without which makes 

execution challenging to assess and monitor. The quality of the execution should include 

“the degree of fidelity of implementation to planned courses of action, the intensity of 

implementation, timeliness and degree of engagement of key individuals 

(Implementation leaders) involved in the implementation process” (Damschroder et al., 

2009). 
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• Reflecting and Evaluating 

Collect feedback about the progress and quality by getting team reflection on the 

implementation efforts during or after the implementation. Allocating time for team 

debriefing will result in improved shared learning. This processual construct should be 

differentiated from goals and feedback construct (inner setting). Other forms of 

execution can be done in the traditional way, like reports, graphs, and success stories 

(Damschroder et al., 2009). 
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5. Methodology 

This chapter provides the method we have chosen to research our study. This chapter covers 

the research approach, research design, data collection, and analysis. And additionally, we 

considered ethical implications during the data collection and justifying the trustworthiness of 

this research study and its limitations. 

 

5.1 Research Methodology 

This research aims to conduct a qualitative study to explore the factors for implementing 

mHealth, a mobile application for asthmatic patients living in metropolitan cities in India. As 

India has a mixed health system mentioned previously, this research is focusing on the private 

sector of healthcare. Interviews were conducted by choosing a sample of healthcare 

professionals who are actively involved in treating Asthmatic patients and existing mHealth 

providers. The interview participant’s experiences are analysed to determine the drivers and 

barriers to implement such intervention.  

A qualitative research methodology has been followed to address the above research question 

to investigate the problem, discover and understand its complexity. It provides perspectives on 

the problem and aids in developing theories for implementing the digital intervention for asthma 

care (Bell et al., 2019). Qualitative research in health care allows researchers to address 

concerns that quantitative approaches may not be able to address (Al-Busaidi, 2021). Hence 

“Researchers use qualitative research methods to elicit emotions and perspectives, beliefs and 

values, actions, and behaviours and to understand the participant’s responses to health and 

illness and the meanings they construct about the experience” (Cypress, 2015). Using 

qualitative research in healthcare provides the evidence for authenticity by providing various 

theoretical generalizations for and how that intervention can operate under various 

circumstances, resulting in the use and evaluation of the effectiveness of the change to enhance 

patients’ health and eliminate gaps in healthcare delivery (Cypress, 2015).   

The qualitative analysis tool has address how and why complex questions evaluate the success 

or failure of the implementation practices and determine the providers, practitioners, and 

patients’ experience and decision-making in healthcare (Hamilton and Finley, 2020). Through 

qualitative research methods, it provides a better view of problems associated with the 

practitioners, organisations, and patients to understand the factors that influence and impact 

implementing mHealth for asthma management. These factors can be determined using 

quantitative research as it provides statistical data to analyse findings, and hence qualitative 

research methodology is preferred to be more acceptable.  
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5.2 Research Approach 

In this qualitative research, the abductive approach was chosen because it emphasises the 

business research’s reality to make logical inferences for building theories. The abductive 

process will overcome the limitation of deductive and inductive reasoning. Because the 

deductive approach will strictly rely on theories’ logic, testing results in falsifying the 

hypothesis. Whereas through the inductive approach, the theories cannot be built to test from 

the empirical data. The hypothesis of the abductive approach entails a dialogical method 

between the theory and empirical phenomenon. It is a theory-building technique that relies on 

storytelling, which is the crucial factor for succeeding in it. When the researcher is in the 

epistemological position during research, the systematic review approach of testing the 

knowledge accumulation will be problematic. Instead, the interpretative approach with 

abductive reasoning will be followed (Bell et al., 2019).  

From the abductive theory proposed by Charles Pierce, the logic for reasoning should be based 

on the pragmatist perspective “Consider what effects, that might conceivably have practical 

bearings, we conceive the object of our conception to have. Then, our conception of these 

effects is the whole of our conception of the object.” (Peirce, Houser and Kloesel, 1992). It is a 

method that focuses on the practical ideas and solutions that would succeed in reality rather 

than aiming to be perfect in theoretical concepts. In the abductive approach, the theory matches 

reality by going back from the empirical data sources to the theoretical framework for analysing 

and testing the hypothesis (Bell et al., 2019). Dubois and Gadde (2002) suggests that empirical 

data and theory matching depends on the research study’s direction and redirection process. 

The systematic approach can be processed in a non-linear way by combining the empirics, 

theory, framework, and the case simultaneously (Dubois and Gadde, 2002).  

As the area of study is a novelty, an abductive approach was chosen for the research. The 

researchers decided to interview healthcare experts who diagnose and treat Asthma to 

understand their perspective towards implementing and accepting a digital solution for asthma 

management. It explores the unconventional factors that can influence the corresponding 

research that has not been given attention previously concerning digital asthma management 

implementation in the Indian healthcare system. These healthcare experts would provide a 

deeper insight into their thoughts and experiences by answering complex questions. The 

researchers determine the facts that emerge from our empirical findings that can be explained 

by developing and modifying the existing theories from the interviews. With empirical data, 

existing theoretical frameworks were identified either by matching them or proposing a new 
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model in the current theoretical frameworks to perform the research study analysis. (Mantere 

and Ketokivi, 2013) suggested that a researcher following an abductive study uses the best 

answers from understanding the data interpretations.  

 

5.3 Research Design 

A Case study research design has been performed to contemplate the factors that influence the 

implementation of mHealth. This research follows case study as the research follows the 

technology of mHealth into a specific contect as to investigate its potential to become embedded 

into the Indian metropolitan context. The case study will be focused on the metropolitan health 

centres or clinics that implement mHealth in asthma management in a particular geographical 

location, i.e., metropolitan cities in India. The prime motivation behind choosing the 

metropolitan cities was due the prevalence of more number of healthcare facilities and as the 

scope for the research time was limited. Also to collect the data regarding the factors 

incfluencing implementation of mHealth, existing mHealth operators are also included. The 

health centres will have medical practitioners with different specialisations, healthcare 

specialists, or medical practitioners who will diagnose asthmatic patients. These speciality 

centres will offer research labs in collaboration with healthcare providers. In India, these 

healthcare centres are decentralised, vary in size depending on the classification of the 

healthcare system, and follow regional guidelines. The case study design allows a diversified 

and compelling set of protocols that enable researchers to demonstrate causal links among 

clinical phenomena. This case study research design gives more flexibility, efficiency, and 

ability to make significant advances and revisions for implementing the intervention in real-

time practice (McKay, K. Nock, D. Michel, and I. Photos, 2008). As mentioned in Bell et al. 

(2019), the research aims to find in-depth elucidation of the implementation of mHealth.  

However, different authors have claimed the external validity and generalisation of case study 

research. From the case studies of Pettigrew (1985) and Kanter (1977) the findings claim the 

degree of theoretical generalisation will be generalisable to all other organisations and enriched 

by retrospective interviewing and archival analysis. Flyvbjerg (2006), argues that the degree of 

theoretical generalisation is misunderstood, that the idea from single case study research cannot 

be followed for other cases. Thus Yin (2003), has classified the case study into five types. They 

are critical, unique, revelatory, representative, and longitudinal case studies. And Lee, Collier, 

and Cullen (2007), claim that Yin’s classification of case studies is a narrow down approach 
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that defers from the positivist tradition where the interpretation of empirical data will generate 

generalisable propositions, build the theory, and frequently conduct multiple case studies with 

extensive data collection sets to improve validity. Therefore, exploratory research case studies 

can be performed for pilot studies to generate and map the themes followed by subsequent 

research. There is no universal agreement on the case study research design. Ramos, Bryman, 

and Teevan (2007), mentions that the case study research design is a convenient label for any 

trustworthy study or ending up in respectability. It can be seen in a different context. It is the 

duty of the researchers who use the term case study must justify it (Bell et al., 2019).  

This research study will be conducted to understand the overview understanding that drivers 

and barriers that influence medical practitioners and healthcare providers in the implementation 

of mHealth in asthma management and categorise the generalised themes from the empirical 

finding that will be used on the degree of theoretical generalisation.  

 

5.4 Sampling Method 

This research will include two types of sampling methods which are purposive sampling and 

snowball sampling. As mentioned previously, Indian healthcare is a three-tier system (Chokshi, 

2016). The purposive sampling will select a sample size to choose the medical professionals 

treating Asthma from primary and secondary healthcare. As the research is inclined towards 

mHealth, few people working with the mHealth providers are also selected from two different 

mHealth companies. Purposive sampling is a non-probability sampling method where the 

research’s judgment believes that the chosen sample can contribute the relevant information 

required for the Research (Dudovskiy, 2021). In this research, the sample chosen is a 

paediatrician and general physician from the primary healthcare sector and a pulmonologist and 

allergist from the secondary healthcare sector. 

Attempts will be made to ensure the interview participants are already engaged in mHealth or 

any other use of digital health platforms. Representatives or developers from different mHealth 

providers will also be selected as a sample to contribute their perspectives. Since the target 

sample is easy to approach, snowball sampling will be applied further to include the targeted 

participants through mutual contacts or direct approach through social media platforms such as 

LinkedIn. Snowball sampling helps collect data for health education programs. Snowball 

sampling is used when the target participants are not easily approachable and fetches the 

possibility of approaching the acquaintances (Naderifar, Goli, and Ghaljaie, 2017). 
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The purposive sampling method comes under non-probability sampling. The selected sample 

size participants might not be equally qualified in the perspective of expected answers, yet they 

could be contributing to a similar cause. This collective information acquired can increase the 

validity of generalisation (Dudovskiy, 2021). The sample size and the sampling population will 

be summarised in detail once the interview process is completed. The list of interview 

participants is shown in the figure below (Table 2). 

Table 2. Interview Participants 

 

 

S.No 

Respond-

ent Code 

Interviewee 

Type 

Location Professional 

Experience 

Sector Date Duration 

(Min) 

1 A1 Allergist Pune 9+ Secondary 

Healthcare 

01-

May

-21 

43 

2 A2 Pulmonologist New-Delhi 14+ 24-

Apr-

21 

45 

3 A3 Pulmonologist Kolkata 6+ 01-

May

-21 

56 

4 A4 Pulmonologist Hyderabad 20+ 09-

Apr-

21 

38 

5 A5 Pulmonologist Chennai 23+ 20-

Apr-

21 

25 

6 A6 Pulmonologist Bangalore 15+ 09-

Apr-

21 

45 

7 A7 Pediatrician Mumbai 4+ Primary 

Healthcare 

06-

Apr-

21 

32 

8 A8 General 

Physician 

Ahmedabad 16+ 24-

Apr-

21 

25 

9 B1 mHealth 

provider 

New-Delhi 3+ mHealth 

provider 

14-

Apr-

21 

34 

10 B2 mHealth 

provider 

Bangalore 20+ 26-

Apr-

21 

49 
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5.5 Data Collection 

The data collection will be done through semi-structured interviews. According to Bell et al. 

(2019), conducting semi-structured interviews gives the researcher more flexibility to ask the 

question in the direction that the interviewees respond to the interview questions. Interviews in 

qualitative research methodology are shown in two ways, i.e., unstructured interviews and 

semi-structured interviews. The semi-structured interviews will be conducted in a broader way 

where there will be a series of questions in a generalised way where the pattern and sequence 

of questions can be interchanged. Based on the interviewee’s responses, the degree of latitude 

varies to ask in-depth questions to get significant answers. It helps to ask questions to find out 

the interviewee’s perspective on the respective research context by collecting detailed responses 

(Bell et al., 2019). However, the results from any qualitative study are difficult to generalise 

and produce statistical data. 

As our research study interprets the data responses for identifying drivers and barriers in 

implementing mHealth for asthma management, the semi-structured interviews will help us 

collect respondents’ answers in a similar pattern. It also helps the researcher make the 

respondents repeat the answers if it is unclear and incite them to get in-depth (Bell et al., 2019). 

Due to the researchers’ geographical differences and the target participants’ location, all the 

interviews were conducted through video call on Skype and Zoom. Interviews through a video 

call also enable a virtual and real-time interaction akin to a face-to-face interview, and also, the 

interviews would be synchronous. Synchronous online interviews are referred to real-time 

interaction between the interview participant and the researcher (Bell et al., 2019). Since this 

study is based on an abductive approach, the interview participants were asked for a follow-up 

interview if necessary. The sample size has been divided into three categories which are: 

• Primary Healthcare: Paediatricians and General Physicians 

• Secondary Healthcare: Pulmonologists and Allergists 

• Existing mHealth Providers 

 

Since this is an abductive approach and the comparative framework shall be developed or used 

as an existing determinant framework to analyse the empirical findings, the interview 

questionnaires are framed according to multiple theories based on “characteristics of 

Intervention”. This type of research provided an opportunity to include more open-ended 

questions and acquire broader information. An interview guide (In Appendix A) was prepared 

with predefined questions for the healthcare professional, which include the doctors in primary 
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and secondary healthcare and a second interview guide (In Appendix B) for the mHealth 

providers. The researchers framed the questions based on the research background, theories, 

and previous experience interviews conducted in this medical field. The interview guide for the 

first set of the sample group, i.e., Healthcare professionals, consists of three sections. The first 

section is the introduction section, followed by the questions, and the final section is giving a 

summary of the product and asking questions related to the specific product. The interview 

conversations were further elaborated based on the participants response to acquire the required 

data. . The interview questions are framed around the main question, followed by sub-questions. 

The sub-questions were a follow up to the main question in a more elaborate form. In some 

cases, the interview participants addressed a few questions in advance during the interview. In 

such circumstances, the interviewer adapted to the conversation instinctively.  

 

5.6 Data Analysis 

The researcher will perform the thematic analysis for this qualitative research based on the 

transcribed data from the interview. Thematic analysis recognises and organises the obtained 

data from the data collection process and further sorting into patterns of themes (Braun and 

Clarke, 2012). Data analysis in qualitative research can appear vague and inscrutable. The 

thematic analysis provides a methodical framework to extract themes and codes which can later 

be linked to the theoretical concepts. Braun and Clarke (2012) provide a six-phase approach to 

thematic analysis, which has been proven very effective when doing qualitative research in the 

healthcare industry.  

  

• Before conducting the interview, the researcher should familiarise themself with the 

research context.  

• Coding the data by transcribing the recorded interview  

• Look for the repetitive data sets for determining the theme  

• Analyse the themes, whether related to the research study 

• Define the obtained themes 

• Finally, propose the study’s theme 

 

The interview conversations were transcribed using speech-to-text software, simultaneously 

checking for corrections and extensively going through the conversations. That ensures the 
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researcher familiarising with the research context. Codes were generated from the transcription 

of each interview without having preliminary codes. As this is an abductive approach, there are 

no predefined themes selected to relate the obtained information. Codes are generated and 

categorised according to their respective themes in relevance to previous literature and the aim 

of the research. After generating codes from each discussion, the repeated codes or relevant 

codes were categorised to identify the patterns to create themes. There were instances where 

some participants expressed their opinion completely in contrast to what other participants 

expressed. Such information was looked at repeatedly to categorise into their corresponding 

themes carefully.  

 

The potential themes are then analysed and cross-examined with the research study and the 

entire data set. It is also possible to redraw the irreverent themes that do not apply to the 

corresponding research or modified by relocating by considering them as codes according to 

their significance at this phase such that the data captured can be significant to the study. 

Finally, the derived themes are related to the theoretical concepts, and the drivers and barriers 

are determined (Braun and Clarke, 2012).  

 

In the following phase, developed themes are accumulated, and the applicable codes are 

combined with the themes.  

  

5.7 Ethical Consideration 

Arifin (2018) suggests that for all research studies, when interviewing human subjects, the 

researcher must provide utmost priority to the privacy of the interview participants and avoid 

deception. It is also essential to give the interview participant their freedom of choice to involve 

in the study and protect the participant’s identity. 

For this research, the following ethical guidelines have been made sure to be followed: 

• Ensure that the interview participant has been informed clearly about the nature of the 

research and shall take consent to record the meeting. 

• The interview participants will be notified beforehand that the session will be recorded 

and will only use the information strictly for academic purpose only 

• The interview participants were also free to skip any question they were not comfortable 

answering or quit the interview at any point in time.  
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• We shall store the data in a secured platform such that any third person cannot access 

the data. 

• Ensured the participants that their details would be kept anonymous. 

 

5.8 Limitations 

Since this research is a qualitative approach, the data is considered to be biased or limited. This 

research had some limitations; the potential candidates selected in the sampling were 

challenging to reach. Mainly, pulmonologists who are currently treating the COVID-19 patients 

were difficult to approach, and it was also made sure that the interview session did not affect 

the essential duty for them. When this research was being conducted, the situation in India was 

critical due to the second wave of coronavirus, which made accessibility to doctors even more 

difficult. The study was initially focused on conducting interviews in metropolitan cities of 

India to obtain an unbiased opinion. But the circumstances currently which the doctors are 

undergoing made the reachability difficult. The sample size could be increased and get more 

unbiased data for which the time constrain was the major limitation. For instance, the language 

barrier was mentioned by only two out of ten participants. 

In contrast, the other participants addressed that the language barrier can be easily overcome 

considering the predominance of mobile usage. Hence, more interviews could assist in finding 

more insights regarding that. The participants were made sure they were actively involved in 

treating their patients over a digital platform. Yet, three out of eight doctors who participated 

in the interview expressed their reliance on their organisation they were currently working for 

when questioned about their knowledge of data regulations which is not uncommon. Hence, 

their opinion towards data regulations could not be considered.  

The research mainly emphasised private healthcare considering the ethnography of the people 

as the majority of the population living in metropolitan cities prefer private facilities over public 

healthcare. Furthermore, being two researchers showed some impact on choosing the themes 

and codes. Extensive discussion was involved when selecting the themes and codes to ensure 

that the derived data from the interviews were significantly relevant to the theming process. 

The majority of the participants were relatively younger in their respective professions since 

they were supposed to be actively involved on some digital platform to consult their patients. 

The older generations were less captivated by technology. Suppose the sample could have 

included better-experienced doctors who have been treating Asthmatic patients for a more 
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extended period, more detailed picture of drivers and barriers. Adding to that, Eight out of ten 

participants in the interview belonged to the male gender. Including an equal number of 

participants of both genders would have provided more intricate and unbiased opinions. 

 

5.9 Critical Qualitative Criteria: 

There are critical criteria such as reliability, validity and replicability to evaluate the business 

research. These criteria are mainly suitable for quantitative research. However, adapting and 

implementing these criteria for the qualitative study are explained in the section below (Bell et 

al., 2019). 

Reliability: The degree of reliability based on the findings from the research is similar to 

reflecting the same conclusion from another research if the empirical data and methods used 

were the same in both the study. The challenging aspect of achieving the degree of reliability 

in the qualitative research is the instability of the social setting context. As the social setting 

changes over time, this affects the degree of reliability and stability. These changes cannot be 

stopped entirely and make the replicability of the same research study difficult (Bell et al., 

2019).  

Validity: Validity is the criteria for the accuracy and truthfulness of scientific finding and 

demonstrates the appropriateness of the tools and procedure used to gather information. This 

criterion will check the suitability of the research question, design, sampling, analysis and 

results for the desired research outcome. The challenge for validating lies in the ontology and 

epistemology of the problem studied (Leung, 2015).   

Replicability: Replicability is similar to reliability. The researchers try to replicate the research 

procedure and methods to reproduce or repeat the study for different reasons; one reason is the 

difference in the actual results with the other relevant evidence in understanding the subject. 

The degree of replicability depends on the details of the research procedure and methods. In 

qualitative research, especially in a case study research, it is not easy to replicate and generalise 

the study for other evidence as the aim of the research outcomes varies in different 

circumstances depending on the cases (Bell et al., 2019).  

Alternative Qualitative Criteria:  
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However, other alternative criteria for assessing and evaluating qualitative research are 

described under trustworthiness and authenticity. There are four trustworthiness criteria: 

credibility, transferability, dependability, and confirmability (Bell et al., 2019).  

Credibility: It is similar to internal validity. When the research finding matches well with the 

research participants perspective, then the criteria of credibility is fulfilled. It represents the data 

assurance on the research findings with the reality. A respondent validation is done to ensure 

that the research findings derived by the researcher have a good correspondence with the 

experience and perspective of the research participants. So, the researcher will share the 

transcribed interview findings with the interviewee participants to ensure that there is no 

missing data transcribed from the participant response’s interview (Lincoln & Guba, 1985; Bell 

et al., 2019).  

Transferability: It means how the findings from the research are exchangeable and externally 

applied to the work or context of other research, where the researchers need to utilise it. The 

transferability is linked to external validity, and it requires thick description to make decisions 

on the degree of transferability. This case study research on the metropolitan cities private 

health centre cannot be used for other regions private health centres or public healthcare centres 

as different organisations manage it and govern it by various authorities (Lincoln & Guba, 1985; 

Bell et al., 2019).  

Dependability: The dependability criteria is linked to reliability criteria where it demonstrates 

the trustworthiness of the qualitative research. The degree of dependability is fulfilled by 

adopting an auditing approach during the research process. The detailed records of the research 

methods and empirical findings have been explained to determine the dependability of the 

research (Lincoln & Guba, 1985; Bell et al., 2019).  

Confirmability: It is concerned with the research’s objectivity where the results are from the 

data interpretation and not based on individual thinking or values, which results in research 

bias. For this research, the research data is interpreted based on the response of the study 

participants. The actual answers are mentioned in quotes and providing explanations for it to 

understand (Lincoln & Guba, 1985; Bell et al., 2019).  
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6. Empirical Findings 

In this chapter, the empirical findings from the interview conducted for the whole case study. 

The empirical findings are analysed using thematic analysis and formulated into different 

themes that are identified. Specific codes are extracted from the conversation, and identical 

codes are grouped and categorised into relevant themes, and the similarities and dissimilarities 

from each response are analysed. On relating the findings with the literature review, the drivers 

and barriers for the case study are determined to address the research question.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Identified Themes from Interview 

 

6.1 Main themes derived from case study 

The empirical findings from the interviews were transcribed, and codes were extracted from 

each interview conversation as shown in the flowchart above (Figure 6). The derived codes 

were initially categorised into sub-themes and further leading into their respective themes. To 

get a broader perspective of digital Asthma management through mHealth, the sample of 

participants included two mHealth operators who already existent in India, two allergists, and 

six pulmonologists. The interviewees were actively involved in the treatment of Asthmatic 

patients. A different interview guide has been prepared for the Interview for mHealth operators, 

consisting of a different set of questionnaires and the codes, sub-themes, and themes. The codes 

and themes are identified using thematic analysis proposed by Braun and Clarke (2006). The 

main themes that were identified from the empirical findings are:  

- Technology 

Process 
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- Human Factors (patient) 

- System 

- Process 

 

6.1.1 Technology 

The theme Technology’s consists of the factors that might impact the intervention of digital 

solution for Asthma management in India. The five sub-themes covered under the main theme 

of technology are, Development and Integration, Adaptability, Pre-testing, and Leverage. The 

stakeholders here are considered to be Doctors, patients and mHealth operators. Each 

stakeholder’s perspective on the technological complications or advantages is discussed briefly. 

 

• Development and Integration: This sub-theme includes the aspects needed to be 

considered for the development and integration of new intervention into healthcare 

practices. And also, what kind of interventions clinicians are expecting to bring value to 

their work. The participants stated that the intervention of IoT (Internet of Things) & 

Sensors, as well as the development of a common platform for communication that allows 

for the management of data exchange between different levels of healthcare, could be the 

right path forward and problem-solving, particularly in the management of Asthma. These 

aspects are mentioned by almost every participant, as evidenced by statements such as, "It 

could be better to engage the communication and collaboration among various healthcare 

workers and organisations, whether it's frontline Primary healthcare (Asha's workers, 

Anganwadi workers), or more like nurses and doctors in larger secondary and tertiary care 

hospitals." (Respondent A4) and "Anything that is easy to use low cost and integrates into 

the workflow is helpful such as IoT devices and sensors. […] Those would all be techniques, 

which you could think about, and digitising it would be helpful." (Respondent A3). Upon 

further discussing about what kind of IoT devices are expected, the respondents A3 and A4 

stated that, "We monitor the exacerbations in the by patient by Peak Flow Readings. Any 

device which the patient can carry at all times with them and record their readings can 

show what kind of pollen they are exposed to can really impact the treatment." 

 

Additionally, the interviewees also stated that most of their communication currently 

happens over social media or their dedicated communication platform. Also, their 
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consultations occur over their organisations mHealth application, and if any transfer of 

previous reports or diagnosis report is required, they send it through social media 

applications. The respondents expressed a unified platform would be preferable where the 

transfer of health data of the patient and communication between other doctors the patients 

are currently being treated with. As stated by respondent A2, "There are online platforms 

where the diagnostic reports can be seen online and a separate application for consultation 

with the patient. We treat many patients daily, and it becomes difficult to link the patient 

and their medical reports. A common platform where the health records can be seen and 

talk to the patient would be useful and save time." 

 

• Adaptability: This sub-theme was derived when participants were questioned about the 

healthcare system's adaptability to such a novel intervention; this sub-theme emerged. 

Additionally, it considers the doctor's perspective on the technology. Respondent A3 stated 

that "[…] leaving a subset of the population doctors who are sceptical about the digital 

transition, the remaining doctors would be willing to use such technology and is 

necessary."—stating that the opinion on consequent complications or some other limiting 

factors might influence the doctors’ to restrict the usage of novel interventions such 

mHealth for Asthma management. Additionally, respondents stated that even elder doctors 

with limited technical knowledge could be trained and quickly adapted with the support of 

their assistants. "There is a shortage of accessibility of resources for healthcare 

professionals in rural areas, and those who live in cities can extend their assistance into 

remote rural areas." (B2 respondent). With the intervention of digital platforms and 

increased reachability, the lack of nearby access to proper health care can be eliminated for 

frequent follow-ups.  

 

• Pre-testing: The interview respondents were also asked if they had previously participated 

in research of any such intervention for asthma management, and only two respondents 

stated that they had tried a few alternatives, as saying, "I have done trials with a peak flow 

meter itself with a diary given to fill manually […]. The main problem here is there are no 

existing standard methods for Asthma management" (respondent A6) and respondent A3 

saying, "I did try a few alternatives. But it is all analogue. […]  it will be good to initiate 

something like that where you have a system with, as you mentioned earlier. The patients 

can move between the different levels based on their experience of their health." Adding to 

that, the same respondent also said, "A company approached to me for testing of some 
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portable spirometry device a couple of years back and we did test the device with a few 

patients and got some good results."  

 

• Leverage: This sub-theme regards the relative advantage of using mHealth for Asthma 

management over conventional practices. Additionally, it is crucial to address the relative 

benefits when implementing modern technology. The respondents said that only a subset of 

the population in metropolitan cities would avoid digital consultations. Many people from 

remote places also visit the hospital to consult a specialist, and such new interventions can 

significantly benefit them. Respondent A6 saying, "The diagnostic reports will stay 

digitalised, and the values remain unbiased." Given that the digitising of the health data of 

the patients would remain such that they cannot be altered. 

 

 

6.1.2 Human Factors 

The theme Human Factors consists of six sub-themes. It focuses on the characteristics of the 

individuals or the groups of people demeanour regarding the current Asthma management 

methods. The six sub-themes under this main theme are Attitude, support, Health Literacy and 

Language, Emotion, Allergies (Environment), and Acceptance. 

• Attitude: This sub-theme consists of various aspects in using such intervention of 

consultation over a digital platform for patients from healthcare professionals and the digital 

healthcare providers. The respondents conveyed similar responses, saying that most of their 

patients prefer physical consultation over online consultation to convey their health 

condition to the doctor and assess the disease. The reason for mentioning this is because 

“Patients are not completely aware of the benefits of the mHealth, which makes them ignore 

the technology and restrict them from using it, and that is why they consider physical 

examinations”. Awareness In addition to that, the doctors responded that they prefer to 

examine the patients physically for the initial consultation because of the above constraint 

and choose to follow up over an online platform or social media if a physical examination 

is not necessary. The doctors initially assess through physical examination and advise them 

on the follow-up treatment through an online platform. Respondent A2 saying, “In my 

timing, I prefer clinical practice where patients see me as well a patient also feel that better 

get examined by the doctor.” and, “For chronic diseases like Asthma, it is important to 

examine the patient physically. Later, the follow-ups can be done over mHealth as I know 
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the condition of the patient already.” (Respondent A7). The doctors assess the condition 

initially, and during the initial physical examination, the doctor advises the patient to 

communicate on the online platform for timely follow-ups.  

 

During the follow-up’s phase, the respondents conveyed different responses on the patient 

yet a similar message saying that some of their patients were resistant to use the technology 

even during the follow-ups as they were bound to conventional methods looking for an 

alternative medication. Respondent A2 saying “Few of my patients didn't turn out to me or 

not responded well when I contacted them through mHealth app and asked them to send a 

photo of their readings from their Asthma Diary”. And “They were in a position that they 

were unable to use the smartphone camera and the app to send a snap of their readings and 

later, called me to fix an appointment for physical examination”. The patients were finding 

it difficult to send the snap of their written recordings and some patients even were saying, 

“Request to have a physical examination over the digital monitoring, but many started to 

show their self-interest when they were given with a small walkthrough of the product”. 

Many asthmatic patients in metropolitan cities are interested in using this technology, and 

a few groups were bound only to the physical examination and conventional methods for 

Asthma management.  

 

The subsequent interesting finding under this sub-theme is the patient is interested in 

looking for alternatives. The other respondents expressed that the trust between the patient 

and healthcare professional can be an influencing factor when they are consulting a new 

doctor. Respondent A4 conveyed, “People are always in search of a second opinion. When 

they consult a doctor for the first time, they don’t completely get invested in the doctor. They 

try to get a second opinion.” Adding to that, respondent B1 stated, “Most people don’t 

realise that Asthma cannot be cured completely. They always feel they can get a permanent 

solution with some other medication like Ayurvedic, homoeopathy. 

 

• Support: The family in factors the respondent said that “any such intervention could be an 

added advantage to track the patient’s surrounding and pollen exposure and monitor it but 

cannot be a solution.” (Respondent A6) conveying that with upbringing of awareness and 

patient education, it can add value to the treatment and Asthma management methods. 

Regarding the social and cultural context, respondent B2 stated, “in India, the prevalence 
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of joint families is not uncommon. At times, it is up to the family members also to take the 

call in adapting to new treatment methods.”  

 

Adding to the same thing, respondent A3 also stated that doctors could convey the 

information to the family members or dependants as well to be aware of the patient’s health 

condition. It was expressed with statements like: “[…] It is also crucial for the family of the 

patient to be aware of the health condition of the patient, especially for Asthmatic patients. 

In case the patient’s symptoms trigger, they need to be conscious about his/her condition 

and give him/her an emergency inhaler immediately if the patient doesn’t have it with them 

at the moment.” 

 

• Health Literacy and Language: This sub-theme addresses the ability of the users to 

perceive the usage and their competence in perceiving such intervention and determining if 

they have the relevant information about the conventional methods of Asthma management. 

Respondents stated that the population living in the cities is well-versed in technology, 

aware of their health situation, and aware of the treatment methods. At the same time, 

respondents also expressed a subset of the population exists, who do not consider their 

health situation as a priority despite knowing their condition. When discussing the 

implementation of the technology, the eight respondents expressed that they would be 

interested in using it. It would positively impact their patients’ asthma management and 

assist in providing them with better treatment. Concerning the user perseverance of the new 

technology, Respondent A3 conveyed, “I think five minutes that is going to take if you can 

use WhatsApp, it will probably take less than five minutes to do this. Yes, certainly, young 

kids are pretty smart. They teach the elders if something needs to be taught early on.” 

conveying that, given the benefit of the usage of new technology, the patient can be trained 

or educated accordingly based on the interest of the user. The primary method of tracking 

a patient’s Asthma is to record Peak Flow readings. Both respondents mentioned that they 

advise their patients to get their Peak Flow readings at least once a week. Respondent A2 

stated, “I will make sure that the patient is properly trained to calculate and interpret 

his/her own reading, and then I would gradually transition from human-made decisions to 

automated decisions.” Given that even if the user is ready to use the intervention, to trust 

the patients completely, doctors conveyed that they would provide brief instructions to their 

patients beforehand.  
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 Language is also an influencing factor for a new technology-based approach in a diverse 

country like India. Since India is such a diverse country in terms of culture and languages, 

language is an essential factor. Only two respondents, out of all those who participated, said 

that language could be an obstacle in addition to cultural differences. The majority of the 

participants agreed that people who know how to use a cell phone would also be convenient 

to use digital health. Respondent A6 said, “In a diverse country like India. Language plays 

an important part, and although some can prefer in their language, that can also be a 

problem in the language.” In addition, respondent A3 said, “We need to consider both 

language literacy and health literacy.” 

 

• Allergies (Environment): This sub-theme extends to the allergen factors or the surrounding 

environment of the people that influence Asthmatic characteristics in the patient. As 

respondent A3 stated, “Allergen identification is the main challenge, and environmental 

changes are very difficult to make.” The same respondent also conveyed that it is also 

essential to monitor the air quality and exposure as the pollution in the cities is much higher 

from vehicles. Saying, “The amount of exposure of the patients can help tracking what 

triggers their Asthma symptoms, and likely we can advise them to avoid those areas. 

Unfortunately, we don’t have any such applications which can help this.” Similarly, 

respondent A2 and A7 added a few points about pollution and tracking the patient’s 

exposure to the type of allergens. They conveyed that monitoring patients’ allergen 

exposure by knowing his/her direction of the type of pollen or allergen can help them 

diagnose better by knowing the trigger factor. 

 

• Acceptance: This sub-theme includes reviewing the respondent’s current healthcare 

organisation’s endorsement of such intervention and tracking Asthmatic patients. Also, it 

consists of the patient’s acceptance factors. The majority of respondents agreed that 

evaluating the patient’s characteristics would be a safer way to introduce such technology 

 

into the Indian market. The remaining respondents stated that it would be preferable if they 

did not have any associations with the organisations in the end. As a result, patients could 

not feel obligated to purchase purely on the doctor’s advice. They assume that if it were 

accessible to all, it would be much more useful and have a wider scope and that self-

management could be strengthened. The corresponding doctor will decide whether to trust 

the patient’s data or to re-examine the patient. Respondents also agree that after COVID, 
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people are now more accepting of online consultation technology. Respondent A7 stated, 

“People were really unaware about these online consultations. But, after COVID-19, they 

have easily started accepting the technology.”  

 

Additionally, respondents also mentioned their patient’s perspective regarding the 

acceptance of new intervention. Respondent A6 stated, “Asthma management is basically 

deciding the dosage of the medicines or inhalers according to their exacerbations based on 

their PFR (Peak Flow Reading). It depends on the patient how often they record their 

readings and show us.” Adding to that, respondent A5 stated, “we often recommend the 

patients to have a spirometer machine in their house to monitor their PFR (Peak Flow 

Reading) every day. But still, they do it only when they come for consultation or observe 

exacerbation. Which makes it difficult for us to diagnose.” Expressing that the patients’ 

defiance to follow the treatment could be of multiple reasons. Given that the usage of this 

technology and easing factors can motivate them to accept it. 

 

Also, accepting a new technology comes with associated risks such as data privacy and 

biasing the information conveyed over a digital platform. The threat is also applicable to 

the doctors as respondent A3 stated, “As long as there is trust that the communication data 

is protected, I don’t have any issues. But, if the data goes in the wrong hand, that would be 

an issue for me.” Expressing that ensuring data privacy and other risk associated factors is 

also an objective that can be overcome by assuring safety. 

 

• Emotion: As discussed earlier in lifestyle, this sub-theme encompasses the factors that 

influence one’s lifestyle. The patient’s emotion can fluctuate in response to the 

circumstances they have encountered. As discussed with respondent A2, the respondent 

stated, “When looked at in a broader perspective. Asthma triggers can be influenced by 

emotional and psychological factors.” Adding to that respondent, A6 stated, “When the 

patient cannot convey emotional disturbances which trigger Asthma, his/her situation to 

their parents or doctor, there could be a high chance of misdiagnosing the patient.” 

(Respondent A6). 
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6.1.3 System 

This main theme consists of five sub-themes, namely Guidelines, Regulations, Medical, 

Confidentiality and reachability. The theme’s focus is to determine the ordinance behind 

implementing a digital healthcare platform in contrast to the current healthcare establishments 

and the medical etiquettes that are being followed. Aspects regarding data collection and data 

privacy are also addressed. 

• Guidelines: This sub-theme contains guidelines for establishing a digital healthcare 

platform in India. When the respondents were asked about current guidelines for mHealth, 

respondents indicated that there are no specific guidelines for mHealth have been 

established yet. It is currently being conducted in accordance with telehealth guidelines. 

Additionally, respondents stated that new policies are being introduced and continuously 

revised as a result of their online consultation methods being updated as respondent A1 

stated, “[…] Also about the guidelines and rules. We are working in a very, very lacking 

regulated environment at the moment. We have these telemedicine guidelines which, apart 

from having given legal sanctity to mHealth consultation, it has not done anything else.” 

Similarly, the other respondents also conveyed that guidelines for mHealth are currently 

uncertain. Yet, they are expected to implement new policies in the coming days as the usage 

of mHealth platforms has significantly increased since the start of the recent pandemic due 

to COVID-19. 

 

• Regulations: This sub-theme consists of how the current regulations have been established 

and the laws they expect to consider in the future. The primary consideration of the doctors, 

when discussed about the regulations, was regarding data privacy. Respondent A3 saying, 

“The data needs to be categorised into areas that need extreme privacy and which areas 

can be less private so that there is the availability of crowdsourced information, which is 

going to lower the cost for the patient and give him/her better-quality advice.” Respondent 

A1 stated that “We are expecting the new regulations for mHealth and other digital 

healthcare in the Indian context instead of just focusing on the data privacy. We need to 

consider the diverse socio-cultural differences aspect also in India.”. In the perspective of 

the existing mHealth operator, Respondent B1 saying, “Pre-COVID, there were a lot of 

regulatory issues with the implementation. But post-COVID, good things happen that the 

regulations have been relaxed, people also have started accepting these solutions 

(mHealth).”  
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• Medical: This sub-theme discusses various aspects of the existing medical system, the 

asthma management methods currently in use, and its drawbacks. The respondents briefly 

addressed the disease in general and their opinions on treatment methods. 

Respondents stated that treatment strategies are consistent regardless of whether the patient 

receives private or public healthcare. Treatment plans are developed according to current 

paediatric and adult medical standards and GINA (Global Initiative for Asthma) guidelines. 

The primary obstacle is managing Asthma and prescribing medications. Respondent A3 

said, “One of the issues in India is the availability of medications, many of which are 

combinations. As a result, the physician must exercise caution when prescribing 

medications to patients.”  

 

• Confidentiality: This sub-theme discusses data protection and its importance in 

implementing a digital infrastructure for India's healthcare system. A consistent response 

was received from all respondents, who stated that their patients do not understand the value 

of data privacy and are unconcerned about it. Nonetheless, they believe it should be taken 

seriously and given priority. A few respondents have reported that only a small percentage 

of the population is worried about data privacy. Respondent A3 said, “People are not 

concerned if their data gets around. In fact, they welcome you to take your reports and 

share it with people and get another opinion and give them the best available advice.” 

 

 Respondents have mentioned that it is important to provide data protection from the 

doctor's perspective. Respondent A2 stated, “It is certainly a major factor for doctors. As a 

doctor, I would not want a violation to occur. The patient's and the doctor's privacy must 

be respected. [...] This is a source of worry for physicians as well.” At the same time, the 

respondent believes that it is essential to link to the patient's past health records, which can 

be integrated into a could base approach while still ensuring data confidentiality. 

 

• Reachability: This sub-theme regards aspects of accessibility and quote the main attributes 

of the range of the implementation. Interventions such as digital health are improving the 

ease of linking doctors and patients while effectively lowering transportation costs. Quoting 

respondent A4, “I can book a meeting with the doctor, take out my mobile, consult with him 

for 10 to 15 minutes and step out, so I don't have to wait the whole evening or a weekend to 

go to the hospital.” 
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 Adding to that, respondent 2B said, “I think the biggest beneficiary of mHealth should be 

those who do not have access to again, and we talk a lot about it about how 80% of our 

infrastructure city in the cities 70% of our population living in rural areas.” 

6.1.5 Process 

 

This theme consists of only one sub-themes, namely Promotion. These sub-themes are 

categorised into the execution factors that are to be considered in implementing mHealth in 

Asthma management—further describing the appropriate channels and markets to integrate into 

the ecosystem in the digital platform. The main focus of this theme is the execution of mHealth, 

Asthma management and the penetration opportunity in the digital healthcare market of India. 

• Promotion: This sub-theme is associated with concentrating on the engaging factors or 

providing incentives for stakeholders to choose the digital channel over traditional methods. 

Respondents agree that its problem-solving component offers effective treatment options 

for people living in metropolitan areas while increasing accessibility for people living in 

remote or rural areas. In addition, respondents stated that “some patients frequently travel 

and, this is a convenient way for them to stay in touch with their doctor when required.” 

(Respondent A6) As a result, the correspondence between the patient and the doctor treating 

him/her is required to be preserved at all times. Another point of view in this discussion was 

the development of intercommunication within the organization. Keeping a digital record 

of a patient’s history improves convenience when referring to another expert rather than 

keeping manual records. 

 

6.2 Drivers and Barriers of Implementing mHealth in Asthma Management 

This chapter consists of the drivers and barriers identified from the derived themes through 

thematic analysis. The derived drivers and barriers are developed in relevance to the research 

question. The drivers and barriers are bifurcated according to their respective themes and sub-

themes in Table 3. 
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Table 3. Driver and Barriers for mHealth Intervention in Asthma Management 

 

 

Theme Drivers Barriers 

Technology Need of affiliation of health data 

with Healthcare organisations 

No proper platform for health data 

transfer 

Need of standard platform to view 

patient data 

Patient's bound to conventional 

methods 

Relative advantage (mHealth) Knowledge spread for patient 

Doctor's prefer digital over 

analogue 

Risk of compromising health data 

    

Logic of choice for patients Social and cultural aspects 

Improve health culture Existing competitors (individual 

organisation) 

Theme Drivers Barriers 

Human Factors Self-efficacy traditionalist towards change 

Social influence Unintentional consequences 

Comfort factor for patient Access to internet 

Changes in generational needs Always looking for alternative 

medication. 

Environment/Climate change Not the best pollen tracking system 

Educating patients Lack of knowledge 

Improve monitoring by primary 

diagnosing 

Health policy 

Getting easy second opinion for 

patients 

Different languages in different 

parts of India 

  Authenticity of health data 

  End-user training requirement 

Theme Drivers Barriers 

System Government policy Uncertain guidelines for Digital 

health 

Standard guidelines for Asthmatic 

treatment 

Legal requirement 

Support for mHealth post COVID-

19 

Lack of healthcare organisation 

support 
 

Conveying the doctor's message 

  Technical training 

  No priority to health data 
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Theme Drivers Barriers 

Process Usefulness Scientific requirement for building 

trust 

  Ensuring Health data security 

 

6.3 Summary of Results   

The research question focuses on the drivers and barriers of implementing mHealth in the 

clinical area of asthma. This research study helps to understand the factors in four levels 

(healthcare professionals, patients, system and community) influencing the implementation 

outcome. Multiple studies show that focusing on the internal and external factors with literature 

review and framework, they identified more external factors than internal factors. Our empirical 

findings confirmed this view, and there are more external factors that act as drivers and barriers 

to implementing mHealth intervention across the case. A key finding suggests that some of 

these factors correlate with one another, influencing the implementation outcome.  

Firstly, with the development in technology, IoT and sensors, the technical and clinical 

standards are being improved. It develops greater leverage in the patient-doctor relationship for 

communicating, such as seeking medical advice and prescribing of doses, monitoring and 

testing the peak flow levels of the patient. Currently, the communication between the doctor 

and patient’s are done directly or passively using social media. But, the findings demonstrate 

that the doctors still prefer to physically examine the patients initially for chronic diseases like 

Asthma and prefer to follow up a consultation over a mHealth platform. 

However, the data suggest that the interrelationship between the healthcare professionals is 

camouflaged in the healthcare setting due to the lack of a common platform for the doctors to 

communicate with the healthcare workers or referral doctors and vice-versa. There should be a 

unified platform for the different health workers to communicate and share the patient‘s data. 

Being a healthcare practitioner, they are responsible for delivering medical care with utmost 

care and quality. The doctors also prefer to maintain or have digital records of their patients 

rather than manually allocating them. 

The doctors performed multiple test trials of similar products previously, and there are many 

alternatives for mHealth. This factor acts as peer pressure by taking the competitive edge where 

the user has a choice to select different types of intervention at a different stage of time. Yet, 

there are no applications that contribute towards Asthma management.  
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Next, the results indicate that the individuals' potential for accepting and their awareness of the 

intervention. It depends more on the individual’s ability and perspective. The surrounding 

social and cultural system act as a constraint to the individual’s belief and behaviour. The 

individual’s attitude, lifestyle, emotion, language and preferences adversely affect the potential 

to accept the intervention. Moreover, the results demonstrated that the patient-education and 

health literacy are relatively low. They require assistance and support from the system to get 

information regarding the usage of such technological devices and management of Asthma. The 

environmental conditions surrounding the individuals also play a significant role in determining 

the cause of Asthma, such as the presence of pollen, moulds, and pollution exposure of the 

patient. Adding to that, the findings also demonstrate that there are a few emotional factors that 

influence the disease, especially in the case of Asthma. Such factors cannot be foreseen in 

several cases, and then for the doctors to precisely diagnose, a regular communication channel 

would be preferable. 

The government guidelines for using mHealth intervention in Asthma were unclear from the 

government bodies and medical council. The current mHealth applications and digital platforms 

for doctor consultations are currently being carried out under the telemedicine guidelines. There 

are initiatives from the government regarding providing the citizens with health ID to keep track 

of the medical data of every individual in India. Yet, the exchange of information is not 

accessible by healthcare professionals. After the Covid-19 crisis, these systems are slowly 

advancing into a digital structure. They are in the stage of developing new frameworks and 

policies for using such interventions in evidence-based patient care. These interventions to fully 

integrate into the medical system might require training for both healthcare professionals and 

patients. The training also needs to be included in being aware of the threats associated with it 

and not jeopardising the information. 

 

Concluding, the privacy of health data is also an essential factor in mHealth. Healthcare 

practitioners are much concerned about their treatment procedures. The data breach could lead 

to crowd-sourced information, which can adversely affect the unambiguous treatments they 

prescribe. On the other hand, given the usefulness of the technology and ensuring data privacy 

might bring the population forward to adapt to it. 
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7. Discussion 

This chapter will analyse the empirical findings from Chapter 6 with the theoretical framework 

presented in Chapter 4 and provide reasoning, meaning, the importance for the drivers and 

barriers in relevance and its contribution to existing literature presented in Chapter 3. The 

drivers and barriers identified from the empirical will be analyzed extensively using the 

consolidated framework for implementation research and discussed in deep to explain how they 

accelerate and hinder the implementation process. These findings were based on the responses 

from the doctor, their experiences in using the technology to treat asthmatic patients and their 

perspectives on different stakeholders involved in the implementation process. Lastly, the 

determinant factors analyzed will be presented in the five levels: provider, patient, system, 

community, and technology.  

 

7.1 Characteristics of the Intervention: 

The characteristics of the intervention have the core components such as the essential elements, 

indispensable elements, adaptable elements, structure, and system, related to the intervention. 

These components have to be changed in a co-evolving or co-adaptive way depending on the 

implementation setting Damschroder et al. (2009). From the interview with pulmonologist and 

other health care professionals, it is understood that peak flow spirometry is a core component 

for treating asthmatic patients using the mHealth application because mHealth application and 

IoT devices have to be designed in a co-evolving or co-adaptive way which will be further 

discussed below.  

 

7.1.1 Collaboration with Healthcare Professionals for Development of the Technology 

The digital peak flow spirometry is a portable IoT device used to measure the peak expiratory 

flow rate, paired with a smartphone or tablet through Bluetooth by using an application. From 

the empirical data, the respondents mention a requirement for a standard platform to view the 

patient data, resources for the doctor and patient and medication drugs.  Additionally, it must 

be feasibly integrated with any digital spirometry used by the asthmatic patient in the particular 

setting. And this aspect can act as a driving factor for the implementation if organizations 

planning to implement will provide the peak flow spirometry devices along with the mHealth 

solution. When the implementing organization internally develops, this solution can be 

designed according to the requirements of the healthcare organization, and the integration of 

the standard platform will be feasible to deliver through the mHealth solution because of the 

technology grip that the organization possess in the internal development. However, other 

aspects should be considered to deliver when internally developed. For instance, Lee and Lee, 

(2015) mentions that the development of such IoT hardware must consider the technical 
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standards such as user’s location, movements, health conditions and guidelines for patient’s 

privacy for developing the hardware. 

Moreover, when the healthcare organizations are complex, and when there are technical 

standards and guidelines in the setting for bringing evidence-based patient care into clinical 

practice, then an alternative approach to the internal development of IoT devices is to 

collaborate with the research health care professionals externally. The gap in getting evidence-

based patient care into clinical practice can be recognised and addressed by having 

collaboration (Nyström et al., 2018). Based on the interview participant’s response, this 

collaboration between the implementing organization and research healthcare professions exists 

in some healthcare settings in the current phase. These healthcare professionals were interested 

in collaborating with organisations that provide technology as a clinical service to improve the 

quality of treatment. The interviewed pulmonologists mentioned that they conducted several 

test trials by collaborating with the organizations to enhance the real-time data recordings, 

enhanced user experience, and quality of the data previously. Moreover, the implementing 

organizations provided a sample test version of the application, beta version of the intervention 

on a small scale to test and reflect upon the intervention.  

 

Conklin (2008) mentions that “If innovation is embedded with more technologies, it can lead 

to more technological complexity.” The complexity level depends on the characteristics of the 

healthcare practitioners and asthmatic patients using the technology, such as knowledge, 

experience, intelligence, and subjective considerations. Knowledge sharing is a determinant 

factor for implementing the technology and plays a significant role in reducing complexity. 

During the collaboration phase, the knowledge can be exchanged, support training to use the 

mHealth intervention by integrating the digital spirometry without any difficulty and improve 

the clinical quality of the asthmatic treatment; these characteristics can drive innovation. 

However, these aspects are limited when the implementing organization develops this solution 

internally without engaging doctors.  

From the conducted interviews, some healthcare practitioners were treating asthma through 

digital intervention. Therefore, these individuals act as external change agents who can 

influence the sourcing activities of the implementation in a desirable direction in terms of 

making decisions and outcomes as they are trained in the technical field of intervention 

technology or organizational change science, which aligns with the concept of engagement of 

doctors as external change agents   (Damschroder et al., 2009). Additionally, these healthcare 
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practitioners are professionally skilled to use the technology and introduce it into the healthcare 

setting. 

The above significant factors determine the collaboration phase's effectiveness: the abilities, 

willingness, and opportunity of both entities (Morley and Cashell, 2017). These factors 

complement the research study findings of the healthcare professionals that they maintain 

transparent communication with the working organization and showing interest to use such 

technological intervention. Moreover, often they attend the workshops and conferences 

organized by the organizations that provide technology as a healthcare service. Thus, it 

establishes a strong interrelation network to collaborate and work together to develop the 

solutions. These external boundary-spanning roles are vital elements that can quickly process 

the implementation if the organization supports and promotes them. From the implementing 

organization perspective, the degree of adaptability towards the change from these interrelation 

networks will determine how the intervention can be tailored and refined to meet the specific 

requirements and needs (Damschroder et al., 2009). The organization should have an internal 

implementation leader who establishes a strong relationship with external stakeholders to 

communicate and coordinate the implementation process effectively.  Additionally, 

collaborating with the healthcare professionals will drive the market force growth of the 

product, especially when the implementing organization is a start-up and help to cross the 

chasm in the diffusion of an innovation. 

However, the implementation organization decision on whether to develop internally or to 

partner with an external entity depends on the implementation strategy, a determinant factor for 

the successful implementation outcome 

7.2 Patient Needs & Resources 

The patient needs and resources deal with prioritizing and addressing the needs of the patient 

to create value. Therefore, the implementing organization must recognize the patient's problem 

that hinders them from using the solution and effectively implementing it.  The best approach 

to address these patient barriers is collecting feedback, maintaining high satisfaction when using 

the product, and understanding their degree of accessibility (Damschroder et al. 2009). For the 

mHealth in asthma management, the research study findings on the patient needs, accessibility, 

and support required to use the digital peak flow spirometry solution were understood based on 

the points mentioned by the healthcare professionals.  
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7.2.1 Information Spread about mHealth Technology and asthmatic treatment. 

The sub-themes under the human or patient factors in the empirical findings mentioned some 

factors like perceived attitude, assistance, and access to health information that will influence 

the acceptance and adoption decision of the mHealth for asthma management. The context 

connected under all the sub-themes is the lack of information and knowledge, creating 

perceptions from using the product.  

Davis (1989) presented that accepting a disruptive innovation depends on external factors that 

influence the intention and attitude. It focuses mainly on the two elements, the perceived 

usefulness and perceived ease of use. These two elements significantly will influence the 

adoption intention of mobile apps and influence the individual’s decision and knowledge. Our 

findings align with the perceived usefulness and perceived ease of use factor to accept the 

technology by the asthmatic patients.  

 

First, the interview participant mentions that majority of their asthmatic patient prefer 

examination over the online examination, especially during the initial phase. Because asthmatic 

patients are unaware of such interventions in the initial stage, doctors provide information and 

advise them to use mHealth for follow-ups. Added to it, the participant responded that the 

reason for their initial ignorance or resistance because they are unaware of the benefits of using 

such an intervention. It aligns with the theory of technology acceptance model that the asthmatic 

patient is unaware of the perceived usefulness of the mHealth application in asthma 

management. Therefore, the implementation organization should determine how their product 

reaches well to the asthmatic patient, especially the information spread on how mHealth 

intervention enhances the patient’s health culture. And, the doctors play a crucial role in this 

process as they act as opinion leaders and provide them with necessary information and 

guidance, influencing their attitude and beliefs on the intervention. It will change the intention 

and adoption behaviour of the asthmatic patient. 

 

Damschroder et al. (2009) mentions that self-efficacy is the belief and capability of the 

individual to accomplish the implementation goals. It depends on how confident the asthmatic 

patient to use the mHealth intervention.  It complements our empirical finding concerning most 

of the asthmatic patients' attitude that they are interested and motivated to use such technology 

for their medication and diagnosis after knowing its benefits. The willingness of the patient is 

influenced by the attention to details the individual invests in themselves. For improving the 
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degree of willingness in the asthmatic patient, the information on the positive impact of 

mHealth should be conveyed to the patient. It triggers their self-motivation and interest by 

creating a positive perception of using mHealth. So, the information spread is a critical factor 

in treating asthma, and it requires mainly self-assessment than others assessing the health 

condition. The study findings show that once the information on the intervention is known, the 

asthmatic patients show interest to attend workshops and classes for managing asthma. 

Moreover, the implementing organization should take necessary steps to provide 

understandable and readable information to the patients, especially when living in places like 

India with a diverse population and mixed culture. The requirement of providing the data 

information should be based on the language of the targeted regions. When communicating 

important information, language can act as hindrances that can cause gaps in gaining 

knowledge. The reason is that the scientific knowledge and the medical terms cannot be 

conveyed to the patient in the same context when communicating the information from a 

different language, which requires understanding based on the local context (Amano et al., 

2016).  

 

The next aspect is that the doctors mention that the asthmatic patient seeks moral support from 

their close one’s for making decisions on the healthcare treatment to get opinions, make 

decisions, and getting the treatment. This aspect was mentioned for other subsets of asthmatic 

patients who lack the capability to self assess their health conditions, and the reason for the 

depending on the other external actors such as doctors, nurses, family members is because they 

have the perception that it is difficult to use the mHealth application and facing the challenge 

to use it for the asthma management. The findings align with the (Wu and Wang, 2005) research 

that perceived ease of use influences individual behaviour. It depends on the following factors: 

learning, using, information available, interactions, saving time and effort, and emotion 

(Ernungtyas and Irwansyah., 2018). From the results, it was understood that a few patients pay 

less attention to mHealth applications for reasons being not easy to use and the complications 

associated with using it. The main complication being language and lack of knowledge of the 

benefit that the technology can bring to them as India is a diverse country and many people 

prefer to communicate and use the applications in their regional language. Conveying that the 

language set back of the interface can also be a barrier. 

 

There should be training and support available to use mHealth for asthmatic patients, which 

hinder the process implementation and providing information on the training and support will 
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positively influence the perceived ease of use factor for the end-users.  The perceived ease of 

use has a greater influencing rate than the perceived usefulness for creating positive intention 

and behaviour on mHealth and adopting it. Dosi and Egidi (1991) research supports that if the 

information spread results in a lack of communication from specific circumstances will result 

in uncertainty, and decisions will be taken with particular knowledge of probability distribution. 

The dosage of drugs cannot be practised based on random intake. The healthcare system or 

government should encourage and conduct serval workshops and programmes for asthma 

management and train them in using the mHealth technology without the support of other entity.  

 

7.3 Outer Setting 

The outer setting constitutes the health system and society in general, and various private 

organizations and government are involved in the business (Damschroder et al., 2009). The 

outer setting for implementing mHealth for asthma management constitutes government 

organizations, medical councils, and non-profit organisations that decide on the regulations, 

standards, and guidelines for using mHealth for asthma management in India. The outer setting 

involves various stakeholders; their dependencies and connection influence the implementation 

of the intervention externally. These factors can hinder or accelerate the implementation process 

based on which the implementation organization is networked with the external organizations. 

It includes external policies and incentives and peer pressure from the government 

organizations and medical councils. 

 

7.3.1 Guidelines & Regulations for Implementing mHealth 

The results from our finding indicated that the guidelines for mHealth are followed based on 

the telemedicine guidelines. Inadequacy regarding the novelty intervention is still unclear. The 

exiting mHealth companies conveyed that the current operations are being carried out by the 

existing telemedicine guidelines considering mHealth an identical intervention. Also, it 

expressed that the new amendments regarding the digital health entity are soon to be amended. 

These circumstances can adversely affect the implementation as updating new regulation may 

or may not favour the intervention. This circumstance relates to the tension of change which 

can alter the implementation climate. Pressure for change relates to the tolerance of the 

stakeholder upon circumstances when they do not turn out favourably (Damschroder et al., 

2009). 
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The implementation climate can also be related to the confidentiality sub-theme. The findings 

say that there is less concern towards the data-privacy from the consumer’s edge. However, 

there is great concern on the healthcare professional’s aspect, and data protection is still a 

priority in this entity. The risk and threat associated with the healthcare data have to be 

recognized by the implementing organization and provide information on it and awareness 

program on how the usage of mHealth for healthcare is secure and safe. It is the significance of 

the implementation team in the organisation on the stakeholder’s liability. There are external 

strategies that need to be considered in the implementation of mHealth since it is a 

technologically based solution, which involves the infrastructure requirements of the data 

storage facilities. Since health data is considered to be of high importance, it avoids 

contradiction with the current regulations.   

The infrastructure can be either a cloud storage facility or a medical facility itself.  It is the 

critical aspects for the implementing organization is to focus on the infrastructure setup for 

storing the data; storing at a cloud storage facility has several benefits, like accessing it from 

any place and at any time and no-downtime of the servers and maintenance of the servers are 

run by the cloud-based service companies. The implementing organizations can externally 

partner with the cloud-based service companies to offer this solution to the healthcare 

organizations and patients. In contrast, the downside of the cloud storage facility is the 

regulation and policies bounded on the data transfer of the cloud services as it deals with many 

healthcare data and the cost associated with implementing the cloud storage for mHealth. And 

the medical facility storage has several issues like downtime server error, maintenance and 

cannot predict the data usage. Moreover, the medical facility storage cannot be accessed outside 

the network, which is well secured and safe. But, for a solution mHealth, the significant 

advantage is that it can be accessed from any place and time, and so the medical facility storage 

is not feasible for it.  

Mendel et al. (2007) mention that external policies and incentives need to encompass external 

strategies and regulation set by the government or other central entities. Also, from the findings, 

the respondents expressed that irrelevant to the healthcare sector, the fundamental Asthmatic 

treatments are colour coded plans set by the medical council and GINA (Global Initiative for 

Asthma), a subsequent department of the WHO (World Health Organisation). Each private 

medical facility has its ways of prescribing the treatment methods for Asthma management. 
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As Dufour and Steane (2013), Dewulf and Biesbroek (2018) mentioned that if the boundary of 

the decision-making and actions involves many organisations, there could be network 

complexity. As it entails coordination and joint activities for framing regulations, there will be 

dependencies of different individuals. If the dependencies of the actors are more, it can become 

complex and lead to institutional uncertainty. The framing of regulations for mHealth involves 

various authorities, medical councils, and institutions. The degree of uncertainty and 

complexity is unknown. The implementation organization should frame external strategies for 

addressing the issues dealing with inter-organizational networks. Engaging the organizational 

leaders in the implementation process can determine the problem during the planning phase and 

addressed the issues in the boundary of the inter-organizational networks.  The implementing 

organization should have some flexibility to change and modify their process or the product 

according to the inter-boundary organizational networks. 

7.4 Process 

The process domain of the implementation requires continuous monitoring and improvement 

to achieve the end goal of the outcome. The process involves multiple actors from the inner and 

outer setting. It consists of interrelated series of events that occur either sequentially or non-

sequentially, formal or informally planned, and the final goal of the process is effective 

implementation (Damschroder et al., 2009).  

 

7.4 Planning Phase 

The research study mainly focused on the interview of the doctors. So, the findings show the 

relation between the internal implementation team and the engagement of doctors in the 

planning phase of the implementation process will drive the product adaption and promotional 

activities.  

The empirical evidence collected provided significant details on the implementation process. 

Yet, highlighted a few keys issues which can seem convincing for the implementation. First, 

the interview participants were specific to the metropolitan cities in India. The respondents 

expressed a significant number of people who come from the surrounding rural areas to the 

cities for a specialist consultation—the reason being lack of available facilities and specialists. 

The intervention of mHealth benefits the population living in the cities and the patients who 

consult the doctors in cities. As Pronovost et al. (2008) mentions, an internal implementation 

needs to be emphasized as evidence-based treatments are focused on changing healthcare 
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professionals' changing behaviours. When attempting to increase the adaptability of patient 

care, it is essential to consider the overall trustworthiness provided by the intervention rather 

than focusing on the healthcare professionals alone. An internal team to be responsible from 

the organisation can ensure to maintain the reliability of the intervention. This can be related to 

the “process” in the consolidated framework. The four primary attributes for the 

implementation process are planning, engaging, executing, reflecting, and evaluating 

(Damschroder et al., 2009). Considering the empirical finding, the technology can be altered 

conveniently such that remote patients can also utilize the benefits by updating the technology 

to process with low bandwidths. Secondly, by raising awareness about the intervention and the 

relative advantage of the technology when adopted, a new clientele network can be developed. 

Since competitors are rising simultaneously, taking a step ahead by promoting the technology 

would make the target customers more involving simultaneously provide awareness to increase 

the patient education, which improves the reliability of the intervention. The company can 

promote its intervention through a mixed social marketing strategy, education, role modelling, 

and training (Damschroder et al., 2009). However, according to Damschroder et al. (2009), 

Trial and testing of intervention should be done before going to the market to test the outcome, 

gain psychological safety and gain confidence. 

 

7.5 Determinant Factors 

The determinant factors are derived based on the case study's findings and relevant to the 

theoretical framework, combined with the literature study. These determinant factors are the 

key variables that can drive or limit the boundary in the implementation of mHealth. The 

assessment of the drivers and barriers are presented in Table 3. The determinant factors shown 

in Table 5 are classified based on the human-organization level for healthcare, which focuses 

on the components in the factors relevant to the empirical findings with the framework are 

considered supporting elements for the implementation. In contrast to the framework, 

technology is an added determinant factor influencing the implementation itself. The primary 

reason for adding the technology as a new determinant level is that the impact of technology is 

creating an impact on the other human organization levels in terms of communication, action, 

the use of technology influences decisions. In addition, the development of technology platform 

changes the way of working in the levels of the health service provider, patient, community, 

and system. These transformations created renewed interest in the work of the stakeholders in 

these levels, and hence technology is essential in the four levels (Holland and Bardoel, 2015).  
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Table 4. Determinant Factor Levels 

 
Levels Description 

Providers Doctors, Clinics, Hospitals, and Healthcare companies 

Patient Individual Characteristics, Values and Belief 

System Healthcare System and Government  

Community Medical Councils and National health policymakers. 

Technology mHealth Intervention, Peak flow spirometry 
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Determinant Factors for the Implementation of mHealth in Asthma 

 

 
Table 5. Determinant factors for Implementation of mHealth in Asthma 

 

Provider Patient System Communities Technology 

 

External 

Change 

Agents 

 

Self-Efficacy 

 

 

Regulation 

 

Cultural 

attributes 

 

External 

Sourcing 

(Hardware) 

 

Interest 

 

Attitude 

 

Guideline 

 

Ideology 

 

Test-Trials 

 

Experience 

 

Language 

 

Healthcare & 

Social 

Infrastructure 

Social 

Complexity 

 

Relative 

Advantage 

 

Attitude 

 

Health Literacy 

 

External 

Strategies 

  

Technical 

Infrastructure 

 

Knowledge 

 

Behaviour 

Institutional 

Uncertainty 

  

Cost 

 

Doctor-Doctor 

Relationship 

 

Lifestyle 

   

Technical 

Standards 

 

Opinion 

Leaders 

 

Interest 

   

Knowledge 

Spread 

 Skills & 

Knowledge 

   

User Experience 

 Awareness or 

Information 

Spread 

   

  

Privacy 
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8. Conclusion 

This chapter consists of the conclusion of this research work. The relevant findings from the 

qualitative data collection, semi-structured interviews are explained below. The results of the 

interviews are coded according to their themes, addressing the main research question, which 

is the drivers and barriers of implementing mHealth for asthma management in metropolitan 

cities in India. The directions of how the research can proceed and the further directions are 

also discussed.   

 

8.1 Summary 

The mHealth technology is advancing in patient-centred healthcare delivery. Even though the 

mHealth intervention in asthma management can serve as a leverage tool in monitoring and 

diagnosing asthmatic patients, there are challenges to implement in the mainstream healthcare 

setting. Therefore, the thesis aims to explore the factors that act as barriers and drivers for 

implementing mHealth. The literature study was carried out with the guidance of the 

consolidated framework for implementation research to understand and build a summary of 

pertinent information relevant to the drivers and barriers of implementing mHealth. Moreover, 

a case study was conducted across the private healthcare centres in India's metropolitan cities 

further to support the identified drivers and barriers in asthma management. The themes of the 

determinant factors are based on case study findings in relevance to the framework derived 

from the thematic analysis. The themes are Technology, Human Factors, System, Literacy and 

Process, and they are further subdivided into sub-themes. The primary determinant factors are 

derived from these sub-themes, where the conclusion can be drawn for implementing mHealth 

in asthma management and are explained below. 

Integration 

The organization should acknowledge the integration of the hardware (Peak flow spirometry) 

or platform. The implementation practitioner should analyse the degree of compatibility 

between the mHealth intervention and the integration element, plan accordingly for the 

technological change depending on the organizational structure. The organization should 

develop an internal or external strategy (partnerships) for the integration process to address this 

factor.  

Attitude 

The attitude of the asthmatic patient or the asthma care practitioner will influence the 

acceptance of mHealth. The attitude is determined mainly based on the two key factors: 

perceived usefulness and ease of use. If the application is designed and developed with more 
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perceived usefulness and perceived ease of use, the chance of accepting the product is high. 

The perceived ease of use has a higher influencing rate than the perceived usefulness from our 

case study findings. Other factors such as perceived risk and perceived threat will also act as an 

influential factor for accepting mHealth as it deals with data privacy risk and technological 

threat. 

External Strategies for Guidelines & Regulation 

Currently, the guidelines for mHealth in India is based on telemedicine guidelines and no 

dedicated guidelines for mHealth. Proposing new guidelines later can affect the adaptability of 

the technology later. In addition, there is system uncertainty and complexity from the 

government and healthcare organization as there are no clear regulations for using mHealth in 

the mainstream healthcare market. The implementing organisation should have an alternative 

plan or develop an external strategy to overcome this factor. It includes an external network, 

and communication plays a crucial role when the system has complex boundaries to perform 

actions and decisions. Engaging organization leaders during the implementation will aid in 

understanding the dynamics of the system.    

Health Literacy 

This factor is essential to consider as it drives the relative advantage over the patients who lack 

the education of their health condition. It creates value for the potential users, and the 

technology is influenced based on the patient needs and requirements, which affects the 

implementation outcome. 

Information Spread 

This factor correlates with an individual's attitude and technology, how the information related 

to the technological intervention is spread, supported and promoted. Lack of information or 

awareness on the mHealth intervention can result in technical complexity and uncertainty.  

Knowledge Spread 

This factor correlates with the belief factor of an individual, the ability and skills to perform 

tasks using mHealth. If more technical complexity persists, it can lead to a knowledge gap, and 

to overcome this, organization need to develop a training strategy to provide training for the 

targeted population.  

Doctor to other Healthcare Professional Communication 
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Currently, mHealth is more of patient-centred healthcare delivery. Therefore, there is a new 

dimension where the technology intervention can aid doctors within the organization if there 

are needs and a shortage of resources for patient-centred healthcare delivery. Also, It will 

improve trust and transparency, especially when there is a need for sharing of information, 

which influences the acceptance of the intervention. 

Doctors Engaging in Implementation 

Engaging doctors during the implementation can act as an external change agent who can 

influence the intervention decisions and actions. They are professionally skilled to understand 

the technology leverage and market dynamics. They can be opinion leaders for the patient based 

on which influences the acceptance of the intervention.  

Infrastructure 

The infrastructure factor relates to the facilities required for the intervention to be implemented. 

As a technological intervention, access needed to the individuals' health data and storage of the 

data necessary secure facilities; it is essential to emphasize the external policies to avoid 

contradiction with the public administrative guidelines.  

Process 

The process for implementation of novel technology requires evidence to build trust among the 

users. The prime complication for this intervention is ensuring the data privacy of the 

communication that takes place. However, given the perceived usefulness of the intervention 

and convincing the user would be a better way of approach. 

 

From the factors mentioned above, the main barriers identified in this study are socio-cultural 

factors and patient’s health literacy. Convincing the patients by giving the facts their comfort 

factor can be improvised, and better medical attention can be acquired, can bring forward them 

to use and adapt. Convincing the patients by giving the facts their comfort factor can be 

improvised, and better medical attention can be acquired, can bring forward them to use and 

adapt. During the pre-testing of similar products in the field of Asthma management, the 

healthcare practitioners have found the technology useful and notice that such interventions can 

bring value to the way of healthcare delivery. Another factor is patient literacy; contributing 

towards awareness and providing the individuals with reliability can assist in overcoming these 

factors. The cultural factors prevalent and the accessibility of facilities are also factors that need 
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to be considered. The main drivers identified in this study that assist this intervention of 

mHealth for Asthma management are the factors that the improvements and the value this 

intervention brings to the healthcare practices conventionally being practised. This intervention 

endows the inter-communication between different levels of healthcare when the individual 

needs medical assistance from multiple levels of healthcare. The better monitoring of the 

individuals' health condition provides better treatment advice and a higher certainty of adding 

value to patient care. The main drivers and barriers are briefed below according to their 

respective themes. 

- Technology: The main driver for the implementation mHealth for Asthma management 

are the necessity of affiliation of health data with healthcare organisations. When a 

patient is moved across for different levels of consultations or treatment, the transfer of 

records is a huge obstacle that can be improvised with such interventions. Such 

interventions also provide the patients with the logic of choice to choose the best 

available medical opinion from multiple sources with easy transfer of their health data 

which provides the relative advantage over conventional consultations. The analytics of 

Asthma exacerbations in the case of Asthmatic patients.  

 

From the respondents ' data, the main barriers in the theme technology are that the 

patients are bound to conventional methods where the trust between the doctor and 

patient is lacking. Despite knowing that the patient needs a regular follow up which can 

be communicated easily, they still prefer the conventional way of consulting and 

manually taking down their Asthma exacerbation readings. There is also eminent risk 

of compromising of the data as there are no certain guidelines for the data protection 

which can keep the users from not coming forward. 

 

- Human Factors: The main drivers in the theme Human Factors are the educating the 

patients and improve the monitoring of Asthma by primary diagnosis. The patient’s 

health literacy plays a major role in the implementation process. From the conducted 

interviews, the respondents, who are healthcare professionals at different levels showed 

a positive response towards the intervention yet, conveyed that the user part is also to 

be considered both the patients and doctors. Since there were no interview participants, 

which consists of the patients, the doctors conveyed that the population who are well 

versed with the technology can easily adapt over to the technology by providing them 
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some verifying about the technology. Adding to that, the younger generations are much 

attracted to the newer technology to improve their quality of life and can get adapted 

quickly. 

 

The main barriers in the theme Human factors are, Lack of knowledge, Access to 

internet, the tracking system, and the language. The collected data demonstrates that the 

information spread about such new interventions is poor among the patient group. For 

instance, patient having multiple health issues does not know to convey his/her 

condition completely due to lack of awareness about what information is okay to share. 

Unified platform as mentioned previously could greatly assist this barrier. Since it is a 

technology-based intervention and greatly relays on stable internet connection and, it is 

rather difficult to determine how good the reliance of internet is in different parts. Since 

the intervention emphasises on providing of pollen tracking of the environment to better 

asses the cause of triggers for patients, the pollen tracking system in India is yet to be 

developed better in most parts of India. Such diverse country has numerous languages 

and providing the service in every regional language is also a huge barrier.  

 

- System: The main drivers under the theme system are Support for mHealth post COVID-

19 and standard guidelines for Asthmatic patients. The current guidelines for 

implementation and running of such novel platform is still uncertain in India. Yet, from 

the collected information demonstrate that the post COVID-19 crisis, the guidelines are 

being emphasises such that to encourage the usage of mHealth. The second driving 

factor being the standard guidelines for Asthmatic patients, the treatment for the disease 

is followed under a same guidelines and there is huge scope to improve Asthma 

management. 

The main barriers under this theme are Uncertain guidelines for Digital health and 

technical training that is required. The current guidelines are still under development 

yet there is a window to enter the health care industry by flowing the guidelines. 

However, the upcoming guidelines are yet not certain to be inline with the current 

intervention. Providing a scope for altering the technology according to the upcoming 

regulations and not disrupt the principle of function would be a right way to be prepared. 

The intervention also requires training to the medical professionals as well as the 

patients. The perseverance may vary from every individual and this factor needs to be 

considered. 
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- Process: The main barrier for the process of implementation is the ensuring the health 

data security. Providing the relevant information that the data privacy will be maintained 

and not jeopardised is one right way to proceed, yet there is not ensuring health policy 

regulation prevalent in India. It needs to build upon the trust between the users and 

organisation or how the current organisations are emphasising on. 

The mHealth implementation for asthma to deal with several drivers and barriers, and it should 

be determined and understood at different levels (Provider, Patient, System, Community and 

Technology). The organization should address these determinants at each level before the 

implementation effort would drive implementation, resulting in a successful outcome and 

possible change in the organisational setting.  

8.2 Limitations 

The research work followed is based on the case study in the qualitative research. The identified 

drivers and barriers that are concluded in the case cannot be replicated and applied to the other 

case studies or the entire concerned population in implementing mHealth in asthma. Due to the 

current pandemic due to COVID-19, the number of interview participants was selected from 

limited healthcare centres across the various cities of the case study. Hence, there is a possibility 

of missing other determinant factors depending on the circumstances or scenarios of the other 

healthcare centres and other mHealth providers, which restrict quantitative analysis of the 

existing factors. Also, due to the limited number of participants of mHealth providers, the 

internal drivers and barriers could not be derived. Therefore, the relation between the factors 

cannot be recognised as the identified factors are considered determinant, and they provide a 

guide while implementing in other healthcare settings. The derived drivers and barriers cannot 

be considered as absolute determining factors for developing strategies as the factors were 

derived from this particular case study. Also, this case study emphasises on mHealth application 

for Asthma management. yet, the derived data cannot be purposeful for other chronic diseases. 

Another main limitation for this thesis was not including the patients. Including the patients 

would provide even more consistent data regarding the implementation. However, with the 

limited time for the thesis, it was not possible to include the patients. Yet, the doctors provided 

a brief input about their patient’s perspective and the communication that needs to be 

maintained for asthma treatment methods. The interview participants were well versed with the 

technology and were actively involved in some digital consultations. However, the interviewees 

were relatively young and more unique inputs could be achieved if more experienced doctors 

could be included in the research.  
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8.3 Contribution 

This research provides a groundwork for the implementation of mHealth for Asthma 

management. Although the CFIR (Consolidated Framework for Implementation Research) 

framework has provided the factors for recognising the patient needs and resources, other 

factors such as behaviour and beliefs differences have not been presented in the framework that 

plays a role in influencing the implementation. Such attributes have not been mentioned in the 

framework. Hence, from the empirical findings, the identified factors were discovered which 

are to be considered for the implementation. Though the factors for implementation were 

mentioned, the degree of complexity and uncertainty of the factors were not emphasised in this 

framework which results gap between the literature and framework. This gap could be analysed 

with future scope of research. 

8.4 Future Directions  

Further directions can be proceeded towards conducting a quantitative study with different 

settings from the user’s perspective. Healthcare professionals and existing mHealth operators 

were currently incorporated, and the acceptance of the technology is assessed in this study. To 

get more unbiased details for the implementation, including Asthmatic patients, would 

complement the current findings. To achieve a deeper understanding, mixed methods can be 

used to get detailed data regarding the intervention. 

Asthmatic treatments are colour-coded plan administered by the medical authorities in India 

and set specific guidelines. The challenge comes with the management of Asthma, as every 

other individual perceives it differently. As this study is detailed towards the implementation 

and assess the acceptance of healthcare professionals involved in the treatment of asthmatic 

patients, metropolitan cities were chosen where the availability of doctors is abundant. From 

the findings, the doctors conveyed that the healthcare facilities in cities are not limited to the 

population living there. Many people come from the surrounding rural regions where there are 

limited available medical facilities. In further research, it could also be included in how the 

technology is helpful to the people living in places where there are limited medical facilities. 

Simultaneously, further research could also include developing strategies to improve awareness 

in the individuals. Due to the limited time scope, only eight healthcare professionals were 

interviewed, one from each metropolitan city and two professionals from existing mHealth 
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companies. Interviewing healthcare organisations can provide a distinctive outlook on the 

intervention. 
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Appendix A: 

 

1. Interview Guide for healthcare professionals: 

 

Introduction: - 

• About our background. 

• Education at the Uppsala University. 

• Give a briefing on our degree course project (Implementation of mHealth for Asthma 

Management. 

• Starting with Interview Questions?  

 

Questions for Pulmonologist, Allergist, Pediatrician, and General Physician:- 

 

1. Could you give us a small briefing about you and your experiences and background? 

a. Are you a part of any active research regarding Asthma or been a part of it? 

b. If yes, could you brief us more about your research? 

c. How long have you been treating asthmatic patients? 

2. What is your view on current asthmatic treatment methods?  

a. Are they efficient enough or require frequent follow-ups? 

b. Are the patients aware of Asthma and the treatment they are taking? 

3. How often do you have to check and monitor the patient’s peak flow reading and, does it 

differ from patient to patient? 

a. How do you tell your patients to take readings and record them? 

b. How do you communicate with your patients out of working hours? 

c. What are the means of communication out of working hours? 

4. What is your take on mHealth? 

a. Regarding asthmatic patients, how easy would it be to monitor on a digital platform? 

b. Do you think your patients are aware of the mHealth applications or are concerned 

about data privacy? 

c.  If no, what could be the reason? 

5. Do you prefer to give primary medicine based on the peak flow readings through mHealth 

rather than examining the patient personally? 

a. If yes, what are the other mHealth apps? 

b. Are you a part of any active research on mHealth?  

c. If yes, could you elaborate more about your research? 

d. Are you aware of the data regulations and the Sensitive Personal Data or Information 

(SPDI) entity regarding the data collected on the mHealth apps? 

e. If yes, could you share a few details about it? 

6. What are the alternatives to digital asthma management methods that are currently being 

used? 

a. What are the benefits and challenges? 

b. What kind of application do you seem to be promising to this field? 

 

• Give a small head-up on the product and explain the device. (A portable 

spirometer device which will measure Peak Expiratory Flow, Full Vital Capacity, 

and Forced Expiratory Volume During First Second.) 
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7. Would that kind of device be valuable to treat asthmatic patients? 

a. Are there any regulations that such a device might over cross for collecting the 

patient’s health data over the digital platform? 

b. Do you feel that the patients might require some special training to use the device 

promptly and trust the data? 

8. Would your current working organisation support such an application, or would you prefer 

it to be sold as a third-party operator device that can be bought on prescription from a 

pharmacy? 

 

Appendix B: 

 

1. Interview Guide for mHealth providers: 

 

Introduction:- 

• About our background. 

• Education at the Uppsala University. 

• Give a briefing on our degree course project (Implementation of mHealth for Asthma 

Management. 

• Starting with Interview Questions?  

 

Questions for mHealth providers: 

1 Could you give us a small briefing about you and your experiences and background? 

a. Are you a part of any mHealth projects? 

b. If yes, How long have you been working in the field of mHealth? 

2 What is your view on current mHealth apps? 

a. What are the benefits and challenges to implementing mHealth? 

b. Do the companies provide any IoT devices along with the mHealth app? 

c. How to determine the quality of a mHealth app? 

3 Are the patients aware of the mHealth app? If no, Why 

a. What kind of mHealth apps are more seem to be promising fields for the patients 

and doctors? 

4 How are the patients and doctors getting benefited from mHealth apps?  

a. How is the adoption rate of the mHealth app? 

b. How are the instructions or tutorials provided to the patients and doctors, and to 

use the app? 

c. What are the main languages they prefer to use the app? 

d. What age of users (patient & doctor) prefer to use mHealth apps? Is there any 

age technology gap? 

5 How do you communicate the launch of the new mHealth app to the patients and 

doctors? 

a. How is the relationship between the mHealth companies and healthcare 

organisation works? 

b. Is there any common digital platform for doctors and companies to 

communicate? 
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c. Who plays a significant role in the investment decision for mHealth apps? 

6 What is your take on the regulations and guidelines for the implementations of mHealth 

apps 

a. Do the regulations vary from state to state, or is it a unified framework for the 

whole country? 

b. Does the government provide any digital framework guidelines for mHealth 

companies and doctors to use the mHealth app? 

c. Do they require a prescription to use the IoT device and mHealth app? 

d. Do you think your patients and doctors are concerned about health data privacy 

or any other reason you might think? 

7 Are you aware of the data regulations and the Sensitive Personal Data or Information 

entity regarding the data collected on the mHealth apps? 

a. Are there any regulations that such a device might over cross to collect the 

patient’s health data over the digital platform or use them? 

b. How are the data stored, and do we have any data regulations for storing the 

healthcare data? 

 


