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Abstract: Chronic diseases (CD) – such as cardiovascular, diabetes, cancer, and chronic 

respiratory diseases – are projected to be the most common causes of mortality and morbidity 

by 2030. Use of a participatory decision-making model that emphasizes a partnership among 

practitioners, patients, and their families to achieve desired goals is a key strategy in achieving 

optimal outcomes. The Interactive Health Communication Applications (IHCAs) can support 

participatory decision making by providing the unique infrastructure needed to deliver support 

for the multiple requirements of patients with CD. The aim of this paper is to provide a descrip-

tive review of the use of IHCAs in the treatment of chronic disease. Patient acceptability and 

satisfaction were identified as key issues that can be enhanced by ensuring that IHCAs provide: 

1) emotional support and empowerment; 2) education and information from health profession-

als; and 3) telecommunication instead of onsite visiting. An important benefit of IHCAs can be 

an improved quality of communication between the patients and the health care professionals, 

which is a critical and predictive factor of treatment outcomes for many patients with CD. 

Similarly, there is good evidence to suggest that IHCAs can improve the patients’ adherence to 

both medication and behavioral regimens designed to both treat and manage CDs. However, it 

is important to recognize that the technological development and effective implementation of 

an ICHA is a complex multidisciplinary operation that needs to take into account the needs of 

the various stakeholders as well as making use of the most suitable technology.

Keywords: chronic disease, computer-based, interactive health communication

Introduction
Ten years ago, a number of forecasts were made in relation to the expected impact 

of Interactive Health Communication Applications (IHCAs) on 21st century health 

care delivery.

According to Haux et al,1 three major goals needed to be achieved if ICHA was to 

achieve its full potential. These goals were identified as being: 1) the integration of a 

patient-centered e-health recording system that supported medical data for cooperative 

care; 2) a highly effective and efficient process-integrated decision support platform; 

and 3) a comprehensive and seamless ability to use patient data for research and health 

care reporting. Haux et al1 also argued that modern health information system archi-

tectures, comprehensive electronic patient records, specific data processing methods 

(known as “medical data mining”) and multifunctional mobile information and com-

munications technology (ICT) tools would be required for 21st century health care to 

keep pace with societal demands and expectations concerning e-health information 

recording and dissemination.
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In this paper, we examine the extent to which these goals 

and expectations have been met in the area of chronic diseases 

(CD) by summarizing current developments in computer-

based interactive health care and investigating the impact 

of this form of health care upon people with CD. A discus-

sion of the participatory decision-making model in health 

care is provided, with reference to the treatment of CD. As 

CDs are a largely heterogeneous group of conditions, rather 

than providing an exhaustive review of the IHCAs currently 

available for each condition, we focus on the overall patient 

perceptions of these interventions, acceptability and satisfac-

tion, and patient adherence to the IHCA interventions. We 

also examine the challenges in effective implementation of 

interactive computer delivery. Thus, a more transdiagnos-

tic approach was utilized throughout this review, which is 

designed to provide a descriptive summary of the current 

state of research in this field. Similarly, this review examines 

the range of technologies that are now available rather than 

limiting the focus to one specific type of technology. Our aim 

is to provide an overview of this emerging area, to stimulate 

research and clinical practice.

Participatory decision-making 
model in health care
Approximately 80% of the CDs around the globe are from 

cardiovascular, diabetes, cancer, and chronic respiratory 

diseases.2 Death rates are rising rapidly and are projected to 

be the most common causes of mortality and morbidity by 

2030. Some 125 million Americans are living with one or 

more CDs, such as diabetes, heart disease, or lung disorders.2 

In Australia, CD currently contributes to around 70% of the 

total burden of illness and injury.3

Chronic diseases “involve the total human environment 

for supportive care, maintenance of function, and prevention 

of further disability”.4 Given the nature and complexities in 

treating and managing such diseases, there is a shift toward 

adopting a participatory decision-making (PDM) model as 

the preferred model of health care delivery in the early twenty 

first century.5 The critical components of such an approach are 

“the partnership among practitioners, patients, and their fami-

lies … to ensure that decisions respect patients wants, needs, 

and preferences and solicit patients’ input on the education 

and support they need to make decisions and participate in 

their own care”.6 Importantly, the PDM model is associated 

with better outcomes in patients with a CD.7

Many health professionals are embracing modern ICT 

platforms in an attempt to strengthen the PDM model as the 

preferred model of treatment in the clinical encounter and 

treatment of CD.8,9 E-health strategies need to be formulated 

to respond to the specific target population, reflecting the 

existing CD demography and neighborhood socioeconomic 

characteristics.10 IHCAs provide unique infrastructure needed 

to address and to provide support for the multiple require-

ments of patients with CD. Accordingly, a recent review of 

outcomes associated with IHCAs found improvements in 

users’ knowledge, social support, health behaviors, clinical 

outcomes, and self-efficacy.11

Modern communication technologies are giving rise to 

what is more commonly referred to as “mobile health” or 

“m-health”. Underpinning such a delivery model are tech-

nologies, which include the Internet, email, software appli-

cations, playing media, iPhones, smartphones, BlackBerrys, 

various Android phones, PC tablets, phablets, health Apps, 

and wireless monitoring devices (eg, MedApps [Alere™ 

Connect, Scottsdale, AZ, USA] and Toumaz [Toumaz Group, 

London, UK]).

Such mobile wireless communication technologies 

share a common thread and goal whereby they simplify the 

human–computer interface by creating a more streamlined 

process. Such e-platforms when bundled with innovative 

technologies, such as health applications, smartphones, and 

PC tablets, will create environments that will be, as Boulos 

et al12 predicted, useful to the medical- and health-related 

professions. The extent to which mobile health is impacting 

on twenty first century health care delivery is evident by 

recent research predicting that “the number of mobile health 

care and medical apps downloaded will reach 142 million 

globally by 2016”.13

E-health technologies are heightening participatory 

models and making them a more acceptable part of clinical 

practice by creating e-platforms where health care delivery 

integrates a number of emerging health technologies. The 

underpinning commonalities of these e-health technologies 

are their unique ability to link relevant services and data 

storage capabilities, which collectively promotes network-

ability, multimodalities, interactivity, and usability.14 Mobile 

platforms are powerful enablers that can be used to provide 

education and feedback about the treatment and/or rehabilita-

tion process being undertaken while allowing interventions 

to be undertaken where required.15–17 In an early example of 

how IHCA can be used to affect lifestyle behaviors, Hurling 

et al18 tested an Internet, email, and mobile phone behavior 

change system to deliver an automated physical activity 

program in a randomized controlled trial (RCT) of healthy 

adults and measured the accelerometer data and self-reports 

of physical activity. The authors found that use of the  behavior 
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change system significantly increased and maintained the 

level of physical activity in the intervention group compared 

with the control group. There was also significantly greater 

perceived control and intention/expectation to exercise and 

a greater loss of percentage of body fat in the intervention 

group compared to the control group.

Furthermore, Rolim et al19 identified that for the suc-

cessful integration of modern health technologies into 

future health care environments, there will need to be a 

number of considerations given to the current health care 

ecosystem concerning institutional policies, practices, and 

infrastructure. Accordingly, Rolim et al19 have suggested a 

number of considerations to enhance the successful adop-

tion of health technologies. These include: 1) the collection 

of patient’s vital data; 2) network flexibility; 3) security of 

use and integration; 4) high levels of privacy for patient and 

health professional; 5) compatible with other computing 

devices; 6) high levels of reliability; 7) able to be applied to 

both large and small health care settings; and 8) inexpensive, 

low-profile computing devices. 

Patient perceptions of acceptability, 
satisfaction, quality of life
To reap the benefits of IHCAs in CD, it is important to 

consider the consumers’ perceptions of these technologies. 

Patient acceptability and satisfaction are key issues, together 

with patient-reported outcomes, such as health-related quality 

of life (HRQOL).

Acceptability of technology in relation to health can 

be defined in terms of intention or willingness to use the 

technology and actual use or adoption of the technology.20 

Several models have been proposed regarding the accept-

ability of information technology. Adapting from earlier 

work, Davis21 developed a technology acceptance model, 

which posited that perceived usefulness and ease of use 

influence intention to use a technology, which consequently 

influences actual use of the technology. Davis21 later 

expanded this model to include the additional predictors of 

performance expectancy, effort expectancy, social influence, 

and facilitating conditions, as outlined in the Unified Theory 

of Acceptance and Use of Technology.22 Their tests of the 

model also showed that moderators of intention included 

age, sex, experience with the technology, and the voluntari-

ness of use.22 These two models were further adapted by 

other authors in a health context as the patient technology 

acceptance model, which was developed to understand 

acceptability of health technology for older adults with 

CD.23 This model included additional variables, grouped 

as patient-centered factors, attitudes toward technology, 

computer anxiety, computer self-efficacy, and perceived 

behavioral control.

An important theme that has emerged from empirical 

studies on the consumer acceptability of ICT in health care 

is that consumer perceptions depend highly on the frequency 

of ICT use.24 Furthermore, such perceptions are generally 

based on how well the technology provides: 1) emotional 

support and empowerment; 2) education and information 

from health professionals; and 3) telecommunication instead 

of onsite visiting.25

To date, a number of studies have evaluated patient 

acceptability of ICT in health care management in individuals 

with CD. One such study that assessed the acceptance of a 

computerized counseling program for facilitating physical 

activity in individuals with CD found that the overall 

acceptance of the program was good but patient percep-

tions about the usefulness of the tool varied.26 Another study 

assessing the feasibility, functionality, and usability of a 

patient-led cancer care web platform found that patients per-

ceived the website as useful, but many found it too complex 

to use.27 Issues regarding difficulty of use, low self-efficacy, 

and anxiety related to the use of a home telecare manage-

ment system have been reported in patients with congestive 

heart failure and chronic obstructive pulmonary disease.28 

The patients’ perceptions of the usefulness of electronic 

medical records have also been evaluated in patients with 

chronic inflammatory bowel disease and the results indicated 

that providing access to Internet-based electronic medical 

records had little usefulness to patients on its own, without 

being actively made useful in conjunction with health care 

professionals.29 These findings indicate that for patients to 

gain positive perceptions of ICT use in their health care 

management, the technologies must be useful and user-

friendly, which ought to be considered in the development 

and implementation of ICT systems.

Mobile platforms can also enhance the delivery of exist-

ing rehabilitation services that have proven efficacy but 

poor participation rates. For example, Varnfield et al30 tested 

a smartphone and web application (the Care Assessment 

Platform), combined with telephone mentoring to enhance 

outcomes of cardiac rehabilitation, and identified that the 

IHCA was practical and easy to use, with very high average 

rates (above 90%) for compliance, indicated by the usage of 

the device to collect the most data, except alcohol intake and 

smoking. Given that alcohol intake and smoking are critical 

factors in the development of CD, the technology and its 

method of application requires further work. However, in an 
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RCT of the intervention, the Care Assessment Platform was 

demonstrated to be marginally more cost-effective than the 

traditional rehabilitation approach.31

Patient satisfaction is another important outcome mea-

sure to consider when assessing patients’ perceptions of 

IHCAs, and it is also an important indicator for measuring 

the quality of health care.32 Patient satisfaction is a mul-

tidimensional construct that evaluates a variety of patient 

expectations and experiences, including patient expecta-

tions as consumers, patient views about the information, and 

the communication they receive related to their condition, 

perceptions about the provider’s competence and caring, 

and the coordination and integration of the care received.33,34 

There is evidence suggesting that the integration of 

IHCAs in health care has the ability to improve patient 

satisfaction,35–37 but most of the research has assessed 

patient satisfaction in private practices or hospital settings 

and with single technology systems.34

There appears to be a gap in the literature – with 

little research having been conducted – that evaluates the 

use of telehealth outside health care settings, which is a 

critical aspect of health care for chronically ill patients. 

There is the capacity for future research to assess patient 

satisfaction related to IHCAs at home, because this has 

the potential to improve overall quality of care in this 

clinical group.

A finding that may seem counterintuitive is that one of the 

most discernible benefits acquired from IHCAs may be an 

improved quality of communication between the patients and the 

health care professionals, which is a critical and predictive factor 

of treatment outcomes for many patients with CD.38 Having an 

increased accessibility to health professionals by using interac-

tive communication systems, such as messaging, the Internet, 

and teleconferencing, provides consumers with additional medi-

cal support. As a result, these patients and their caregivers have 

reported increased feelings of security and safety39 and increased 

feelings of wellness to help them achieve a functioning daily 

life.40 It would be expected that these outcomes would also be 

associated with increased patient satisfaction.

Another aspect to consider regarding patient-reported 

outcomes is the potential impact of IHCAs on HRQOL. In 

chronically ill patients, HRQOL is viewed as subjective, 

multidimensional, dynamic, and includes aspects of physical, 

psychological, and social function.41,42 Patients at home using 

IHCAs have expressed an increased sense of independence 

and autonomy in managing their own illnesses, which has 

been shown to decrease levels of distress and depression and 

to improve the overall quality of life.43

IHCAs to increase patient 
adherence
IHCAs have also been investigated as a method for  increasing 

patient adherence to treatment programs. Adherence may 

be thought of as the extent to which a person’s behaviors 

follow the advice given by health care professionals.44–46 

This can include entering a treatment program,  maintaining 

a treatment program, keeping aftercare appointments, 

modifying behaviors and lifestyle, and taking prescribed 

medications.46,47

Problems with adherence can often lead to poorer clini-

cal outcomes.48 Although adherence to medications has been 

estimated at approximately 50%, adherence with behavioral 

regimens is often even lower.48 Aside from poorer treatment 

outcomes, low client adherence can also result in a poor 

use of resources, staff and patient time, and increased costs 

associated with treatments.47

Increasing patient adherence to treatment processes is 

a complex issue. Although many theories and models of 

adherence exist, there is, as yet, limited evidence of effective 

interventions to increase patient adherence. Indeed, a recent 

meta-analysis found that the only interventions to produce 

long-term increases in patient adherence to medications 

involved complex, resource-intensive approaches.49

However, it was also found that even among these studies, 

the observed effect sizes were small, with improvements in 

adherence and treatment gains being minor.49 Findings such 

as these have led to a recent increase in studies examining 

IHCAs as a strategy to increase patient adherence. IHCAs 

may be able to provide a cost-effective, patient- and provider-

interactive solution to the issue of adherence, with possible 

increased treatment effect sizes.50,11 The current section pro-

vides a descriptive review of the use of IHCAs to improve 

adherence among patients with CD, specifically in relation 

to adherence to medications and behavioral regimens.

iHCAs to increase patient adherence to 
medications
Among patients with CD, nonadherence to medications is 

a common difficulty, often leading to increased morbidity, 

mortality, and health care costs.50 IHCAs have been investi-

gated with relation to medication adherence for many chronic 

health conditions, including diabetes, hypertension, asthma, 

and cardiovascular conditions.51–53

A recent review was conducted of IHCAs aimed 

at increasing adherence among the patients prescribed 

cardiovascular and diabetes medications.50 This review 
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identified 13 RCTs. Interventions ranged from one-way 

reminder systems to interactive interventions delivered by 

telephone, using voice recognition technology and interactive 

computer media interventions. The review found that there 

was an overall lack of high-quality research in this area, but 

that current results indicate IHCAs have the potential to 

facilitate increased patient adherence to medications, albeit 

with small effect sizes. The review found the strongest evi-

dence for the efficacy of the electronic reminder systems, as 

opposed to the more complex interactive systems.50

IHCAs have also been used to facilitate increased patient 

adherence to medications among patients with asthma. These 

interventions typically involve online monitoring of symp-

toms, health education, counseling, feedback, and prompts 

regarding medication use. Jan et al54 found that an Internet-

based interactive program was able to improve patient moni-

toring of asthma symptoms significantly and adherence with 

asthma medications over the course of a 12-week RCT. These 

increased adherence rates led to improved clinical outcomes 

among the intervention sample. However, it is important to 

note that effect sizes were not reported in this trial nor was 

the follow-up data for the sample.

The results of Jan et al54 are supported by other studies 

in the field, such as that by Rasmussen et al.55 In this study, 

it was demonstrated in an RCT of 300 adults with asthma 

that an IHCA was able to increase the patient’s adherence to 

asthma medication, improve clinical outcomes, and improve 

the patient’s quality of life.55 Although effect sizes were not 

reported for this study, it provides supporting evidence con-

cerning the long-term positive effects of IHCAs in the area 

of patient adherence to medications.

iHCAs to increase patient adherence 
to behavioral regimens
Recent studies have shown IHCAs to be a promising interven-

tion for increasing patient adherence to behavioral regimens. 

These regimens can include activities such as self-monitoring, 

management of symptoms, and lifestyle changes.

A recent review examined the effectiveness of IHCAs to 

assist in the self-monitoring of symptoms among youth with 

chronic health conditions.56 The authors identified nine RCTs, 

of which seven displayed positive effects relating to increased 

client adherence in self-monitoring and improved treatment 

outcomes when compared to control conditions.

Ryan et al57 reported on an Internet-based IHCA to 

assist low-income patients with type 2 diabetes monitor 

blood glucose levels and receive health-related information 

and support. They found low patient adherence to the pro-

gram, with patients recording glucose levels into the online 

system approximately twice per week rather than once per 

day, and using the health application once per week rather 

than every second day. However, the authors found that the 

patients who used the IHCA more frequently experienced 

improved outcomes for diabetes. High costs associated with 

the 13-month trial were also reported. These included the 

costs of providing participants with computers, Internet con-

nection, computer literacy training, technological support and 

repairs, and diabetes-specific treatment equipment.57

IHCAs have also been used to facilitate patient adherence 

to weight loss regimens among overweight and obese women 

who were at an increased risk of developing breast cancer58 

and other chronic illnesses, such as hypertension.59 While 

many studies have reported the positive effects of IHCAs 

at increasing adherence to behavioral regimens, others have 

found no additional benefits from the use of the online pro-

grams when compared to control conditions.60

There are many theories of adherence, however many 

studies to date report on the efficacy of IHCAs that have been 

developed without reference to one of these theories. Efficacy 

of IHCAs may be able to be improved if the technologies are 

developed based on current models and theories of patient 

adherence. Furthermore, many studies fail to report effect 

sizes for interventions, and lack methodological rigor.

Challenges of effective 
implementation
The implementation of any technology-based health strategy 

is usually complex and multidimensional. The challenges 

include the technological development itself, cost recovery, 

as well as adoption by what may be a resistant community 

of differing stakeholders.

All technology is rapidly evolving with new technolo-

gies constantly appearing in the market, which has two main 

effects. It either supersedes the current technology, or it is 

an enabler/aggregator, which ties a group of technologies 

together. It is the enabler/aggregator aspect that allows the 

aforementioned interconnectedness of technology, allowing 

the technology to pervade many areas of everyday living.

An example is the smartphone, which ties together com-

munications systems, personal data assistant systems, and 

computing/networking systems. Moore’s law is a widely 

held maxim that is commonly used to describe the evolution 

of technology. Moore’s law theorizes that technology will 

roughly double in complexity every 2 years61 with a cor-

responding miniaturization and cost reduction of about 
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the same magnitude. The implication is that technology 

will become faster, more powerful, smaller, and cheaper 

every 2 years. Thus, in the design of any new technology or 

e-health system where the project design cycles (typically, 

2 years or more) are of the order of Moore’s law, then the 

completed technology will be out of date at the time of its 

release. Hence, it is the application of the technology that 

becomes more important rather than just the technology 

itself. Thus, the propensity for the convergence of similar 

technologies to coalesce into a single device has emerged 

and been found useful for e-health applications; for example, 

Rowlands et al62,63 utilized a smartphone – as a survey instru-

ment, information website, and personal health monitor – as 

a convergence of a health activity sensor64 and e-health 

gateway.65

In the smartphone example, an internal minimum viable 

product using a single smartphone supported by a back-end 

cloud-based server was developed. The implementation used 

a sensor to capture movement, which was aggregated by the 

smartphone, and sent to the cloud-based server.62

The role of the cloud-based server was twofold. First, the 

server needed to collect incoming data from multiple partici-

pants and store the data in a database. Second, it needed to 

be able to transform and to serve the data via a web interface 

to the participants and the health care professional. The 

website that was developed also allowed for the education 

of the participant. The web pages could be accessed using 

the smartphone or any web-enabled device through the use 

of a browser. In the implementation, data security was main-

tained using an internal intranet with secure sockets layer 

(SSL) 128-bit level security, as well as defined policies on 

access and password protection. These are well-known, well-

accepted, and commonly available procedures that allowed 

the development to be accelerated.

The implemented system was developed by a multidis-

ciplinary team, who – through focus group discussions – 

developed a user requirement, which was then rolled out 

to a technology trial before beta testing with a group of 

high-adherence users. Following the internal trial, a clini-

cal cohort was identified for future testing. Interactive user 

feedback was developed and used as a basis for follow-up 

focus group testing.63

Of course, it is not the technology alone that constitutes 

the provision of new services and opportunities, but the 

integration of the technology that captures and leverages or 

automates the expertise of health professionals. Without the 

value added for the health professional, then the uptake and 

acceptance of the technology will be very low, since there 

is little to no extra benefit to them using it over the methods 

that they are currently employing.

The challenge in gaining acceptance of these new 

technologies requires interactions and understanding of the 

three main stakeholder groups: 1) health professionals and 

scientists working in a research organization; 2) end users 

of the technology, such as patients, outpatients, interested 

consumers, and community dwellers; and 3) commercial 

partners.

While the three groupings embarking on the technologi-

cal development share some common goals or desires, they 

come from very different organizational cultures where dif-

ferent expectations, methods of communication, language, 

and processes are prevalent.

Research organizations – whether pure or applied – are 

focused on the creation of new knowledge. This may include 

new methods and the application of frontier technologies. 

By the very nature of this focus, outcomes can challenge 

existing ideas and perceptions and are generally viewed as 

a high-risk activity that can be expensive.

Any new technologies developed may be somewhat raw 

initially, including functional rather than sophisticated devices, 

complex operations, and outcomes for a lay person. Individuals 

in these groups are committed to sharing this knowledge in the 

worldwide community and may be less interested in the imple-

mentation of technologies into everyday use.  Organizationally, 

individuals are encouraged to be free thinking and unaccus-

tomed to short-term deadlines and commercial considerations, 

such as design for mass manufacture.

Medical organizations are primarily focused on the 

delivery of health services in what is increasingly a service-

driven model, with low overheads and dependence on 

approved transactional processes. These organizations are 

often hierarchical, driven by long certification processes and 

are traditionally slow adopters because of the consequences 

of failure; they adopt evidence-based approaches through 

lengthy trial periods. User groups may include the unwilling, 

reluctant participants as well as those motivated self-help 

individuals who are interested in consumer products for 

lifestyle  monitoring. The introduction of technology to both 

organizations and individuals can be challenging for the exist-

ing culture. Harding et al66 introduced a personalized physical 

activity technology into sport as a personal tool, as well as 

an automated expert, which could then be used by an early 

adopter user base of the technologically literate. Even so, both 

community perception and resistance to the technology were 

variable, suggesting this would appear to be a best possible 

scenario for a medical technology equivalent.
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The development of technology is usually accompanied 

by development costs and lengthy testing processes in an 

iterative cycle until a product (internal or commercial) is 

ready for release. In all cases, developers of technology need 

to satisfy their stakeholders or investors that there is likely to 

be a good return on investment through technology adoption, 

successful interventions, and/or product sales.

Development of the products requires a well-established 

business plan from prototype to mass manufacture to 

projected sales. Technologies developed must use compo-

nents with favorable cost, availability, and reliability; the 

requirements for the technology are often that it needs to be 

unique or first to market. The developed technology should 

attract sufficient sales to return to investors approximately 

ten times the investment. Often, the consumer market is 

the only way to achieve this. Regular and close interaction 

between all of the groups is essential for novel technolo-

gies to be developed, trialed, and rolled out to commercial 

production.

Successful commercialization of any technology requires 

the identification of the market, costs to bring to market, and 

the model of income generation or cost recovery in the event 

of internal use. In the case of software for a smartphone-based 

system developers should consider not only the developer 

cost,64 but that of offering support, whether the software will 

be restricted to a few models and versions of an operating 

system and whether back-end cloud-based systems are scal-

able. A model where additional computer processing units 

can be used in times of high load is also a consideration. 

Cost recovery of any medical technology is critical to the 

success of the technology, as high-capital cost items limit 

market penetration. Many medical product firms, particularly 

in information technology, opt for a transactional-based cost 

recovery.

In either case, approval to bill the costs directly either by 

transaction, service, or a service that relies on the technology 

as a health care-approved cost code is essential for direct 

medical industry support from its professionals.

Another key consideration is the technological literacy 

and time overhead for use. This is quite often forgotten or 

understated in the development of technology. If the technol-

ogy is not intuitive and easy to use, then it is not likely to 

be received strongly. If the technology requires that the user 

undergoes formalized training in the use of the product, then 

it is also not likely to be received positively. Of course, this 

will vary with the background, experience, and expectation of 

return of the user. If aiming the ICHA or service for use in the 

general community, then it should be simple, quick, and easy 

to use. If the device takes too long to set up or is unwieldy 

to use, then uptake is unlikely. The study by Rowlands et al63 

found that one of the confounding issues with the technology 

was the involvement of the human factor.

A final challenge of effective implementation is providing 

feedback to the user in a viable and meaningful form. This 

will be different for each stakeholder. The health care profes-

sional will want the data in a form that can be manipulated 

to allow varying levels of scientific analysis. The user will 

require the information presented in a form that is easy to 

digest and that tells them something essential without having 

to mine data or analyze the data to any depth.

This feedback requires a multidisciplinary approach 

using: 1) technologists to generate the feedback on the 

IHCA and let the other team members know what is pos-

sible; 2) psychologists to assess effectiveness and develop 

presentation; 3) health care professionals to determine what 

information is required; and 4) educational designers to 

develop appropriate interfaces that will create change and 

ensure its sustainability.

Overall, the technologic development and effective 

implementation of an ICHA is a complex multidisciplinary 

operation, which needs to take into account the needs of the 

various stakeholders as well as drawing together the most 

suitable technology.

Conclusion
The aim of this paper was to provide a descriptive review 

of IHCAs within the treatment of CDs. IHCAs can support 

participatory decision making by providing the unique infra-

structure needed to deliver support for the multiple require-

ments of patients with CD. Given the heterogeneous nature of 

CDs, this review focused on the broader aspects concerning 

implementation and the uptake of these interventions. Patient 

perceptions and acceptability of these services are key to the 

successful uptake of IHCAs. Research suggests that IHCAs 

have the potential to increase patient satisfaction with treat-

ment services and promote an improved QOL.

IHCAs may also be useful in promoting patient adherence 

to medication and behavioral regimens, leading to improved 

treatment outcomes. However, as discussed, the implemen-

tation of these technologies is not without challenges. The 

collaboration between key stakeholders and careful atten-

tion to user needs and capabilities will be vital in realizing 

the further potential in this area to improve health care for 

patients with chronic diseases.

The current research indicates that IHCAs have the 

potential to improve and to change considerably the way 
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in which patients with CDs communicate with health pro-

fessionals, seek information, and monitor and engage in 

treatments. Future research and practice within this area 

will likely be influenced by technological developments, 

such as Web 3.0. While previous Internet-based tools (Web 

1.0) and current social media (Web 2.0) configurations/

platforms proliferate in the health care environment, creat-

ing a mass collaboration between content creator and user, 

the new technology (Web 3.0) will be based on intelligent 

web applications using: 1) natural language processing; 2) 

machine-based learning and reasoning; and 3) intelligent 

applications. The architecture underpinning Web 3.0 will 

allow a heightened tailoring of online information searches 

and requests – specifically geared to the users’ preferences 

and needs. Such configurations will allow users: to maxi-

mize search results; have access to open-source software 

platforms; and to minimize the time-related tasks associated 

with online health information retrieval, service searching, 

and medical dialogue. Another advantage to the emerging 

Web 3.0 space is that it will be a very fast and customizable 

application that can run and be supported by any device, 

computer, or mobile platform, and it will have open access 

to global databases (cloud data).

However, even with such technological advances, it is 

important that the development of IHCAs be guided by 

patients and practitioners. Future research needs to be led 

by consumers, rather than assessing need and satisfaction 

on a post hoc basis. This integration of scientist–practitioner 

development will likely facilitate improved uptake and inte-

gration of the technologies, potentially overcome some of the 

current challenges in implementation, and lead to improved 

treatment outcomes for patients. With the various techno-

logical applications that underpin the participatory decision-

making model, the future of health care delivery promises 

much in its efforts to create those environments where the 

patient is central to self-managed treatment of CD.
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