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Introduction

Chronic diseases are among the challenges of health and economic de-
velopment in the 21st century, as they affect quality of life of the people, 
with ill effects on productivity and spending. It is estimated that annually, 
approximately 14 million people between the ages of 30 and 70 die from 
chronic diseases. There is an expected loss of $7 trillion in productivity 
and spending over the next 20 years if no action is taken.80 Costs increase 
exponentially with the increase in the number of chronic conditions. In 
the United States, about 80% of Medicare costs are for patients having 
four or more chronic conditions.81 Such patients require care through a 
team of different health professionals (Fig. 1) who need to understand not 
only his disease but all its dimensions related to the biopsychosocial per-
spectives of the team members. The patient may also be considered as a 
team member with sharing of power and responsibility. This therapeutic 
alliance needs mutual understanding as the doctor and other providers 
are also persons.82

For efficient care delivery, caregivers should be aware of even the minor 
nuances of care delivery offered by others. Each care provider, due to a mul-
titude of patients, would be able to devote only a small percent of his time 
for each patient, while the patient or relatives would be able to devote much 
more time and effort. Even while most clinicians find it disrupting, it does 
raise a question whether the patient himself could be a leader of his own 
care efforts. This creates a new concept, “patient-centered care” or PCC.

Basically, PCC caters to the patient’s psychosocial and physical needs. 
It is about patient’s concerns and priorities for care and regards the col-
laboration between the patient and his/her care team including the health 
professionals. It motivates patients to make decisions about their own care 
and emphasizes the need for coordination among members of the care 
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team, resources, and support systems.83 It encourages patients to review 
their medical records, lifts the restrictions on family involvement in care, 
and possibly lowers the noise levels in hospital.84 Finally, communication 
and coordination between all of the stakeholders are crucial to providing 
 appropriate patient-centered care.85

The concept of patient health management through coordinated care 
teams has been explored by several authors since the late 1960s. Several 
definitions have been proposed, the most cited being the care coordina-
tion study, conducted by Stanford University in 2007, which describes it 
as: “The deliberate organization of patient care activities between two or 
more participants (including the patient) involved in patient’s care to fa-
cilitate the appropriate delivery of health care services. Organizing care 
involves the marshaling of personnel and other resources needed to carry 
out all required patient care activities and is often managed by the ex-
change of information among participants responsible for different as-
pects of care”.86

Care coordination aims to reduce the fragmentation of care and im-
prove delivery of health services. Studies conducted by Medicare87 in 
2007 showed that most of the care coordination programs practiced by 
US healthcare institutions have not succeeded. They also found that those 
with success had a common characteristic that the relationship between 
the care coordinator and the patient went beyond the medical service. The 
coordinator understood the patients' needs and connected to him person-
ally. The relationship between the coordinator and the patient was felt to 
be important because the treatment involved behavior change and choices 
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FIG. 1 Patients are in the center of care, and they are assisted by a team of different health 
professionals.
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that were under the control of the patient. At such an instance the coordi-
nator acts as a counselor and, thereby, has fundamental importance for the 
patient’s decisions. Other studies have similarly indicated that successful 
programs hinge on the long-term and trusting relationships built between 
the patient, the care team, and within the care team members.88,89

Care coordination is a necessary tool that supports the health profes-
sionals, patients, and caregivers. In this, ICT plays an important role, 
providing information about the disease and treatment besides clarifying 
doubts and facilitating access and exchange of information among profes-
sionals, patients, and caregivers and finally supporting communication 
and interaction between them.80,90 Telehealth support systems can further 
help in organizing everyone's activities with alerts, information exchange, 
and access to health records and provide educational information.

eHealth in patient engagement

According to Ball et al.91 patient engagement contributes towards mean-
ingful exchange of information assisting care adherence and leads further 
to improved care, better experience, and lower costs, the essence of PCC. 
Also, WHO92 affirms that the patient engagement until now has been ig-
nored in most countries and healthcare institutions, despite evidence that 
patients thus engaged tend to use fewer healthcare resources, make better 
decisions, and get better outcomes. Hence, patient engagement is a good 
way to ensure the sustainability of health systems and maybe essential to 
improve population health.

Patient compliance, patient adherence, and patient engagement have 
different definitions. Patient compliance is the degree to which a patient 
adheres to a prescribed medical treatment. Adherence refers to the con-
tinuity of the medical treatment, which depends on a number of factors, 
for example, the cost of medications or the complexity of the treatment. 
Engagement refers to the patient taking an active role in protecting his 
health, choosing appropriate treatment methodologies for episodes of ill 
health, and managing chronic problems. All three complement each other. 
Without compliance, we do not have adherence, and without both, we do 
not have the engagement. Fig. 2 explains this schematically.

Based on the above, WHO93 makes the following recommendations:

 (1) Educate providers and health professionals about patient engagement.
 (2) Promote patients to be involved with their health.
 (3) Find additional ways to involve patients.
 (4) Recognize the importance of the patients physical-social-cultural 

environment.
 (5) Enable a favorable and supportive environment.
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So, methods, systems, and tools that help governments, health author-
ities, or payers to improve engagement at the population or individual 
patient level are key to the success of these programs. ICT helps, and more 
specifically in the 21st century, eHealth seems to be a perfect way to im-
prove the patient engagement. It provides necessary information and im-
proves communication between various stakeholders besides imparting 
education to the patient about his disease and treatment. Some of this is 
required for the health professional too, at the very least, on how to com-
municate better besides other engagement approaches.

Strategies to address patient engagement as recommended by WHO14 
include improved health literacy, treatment decision-making, and 
self-management of chronic conditions. Here, health literacy94 is “the 
ability to make sound health decisions in the context of everyday life—at 
home, in the community, at the workplace, the health care system, the 
market place and the political arena.” Health information and education 
must be necessary to improve health literacy. Nutbeam95 has defined three 
health literacy levels:

• Functional: basic skills in reading and writing, for basic 
understanding of the health context.

• Interactive: more advanced cognitive literacy and social skills, which 
permits the patient or relative to be an active participant in care 
delivery.

• Critical: ability to analyze and use the information to decide what is 
better for his/her health.

Health literacy constitutes the basic core of patient engagement. It 
helps improve shared decision-making, allowing the patient to choose 
the appropriate treatment and other options for a healthy life. It also as-
sists self-monitoring and consequent self-care. Technology helps increase 
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FIG. 2 The relationship between compliance, adherence, and engagement.
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health literacy, for example, learning about anatomy, medications, health 
terms, and his disease, but should only be on a need to know basis.

Many new technologies and applications have appeared in the health 
domain over the past few decades. This includes access by people for 
information related to health.96 Patients need to understand all com-
ponents of health delivery like assessment, diagnosis interventions, 
education, and consultations. Information access methods can include 
webinars and conferences, access to patient portals or applications for 
specific disease or clinical conditions as pregnancy, hypertension moni-
toring, and so on. The role of mobile technology for patient engagement 
is especially important.

Another barrier would be digital literacy, related to the wide variation 
between patient’s capabilities to fully understand technology and its uti-
lization. A formal definition97—“Digital literacy is the capabilities which 
fit someone for living, learning, working, participating and thriving in a 
digital society.” mHealth is an example. Application developers consider 
the public, local cultural, and socioeconomic contexts before promoting 
usage and adoption. Ease of use is important which involves the interface 
having a mixture of multimedia formats like, graphics, images, sound, 
video etc., use of native language(s) and most importantly restricting the 
communication to a need to know basis. However, some graphics and 
medical images may be difficult for the public to comprehend.

The final issue to be considered is technology acceptance. The technol-
ogy acceptance model (TAM)98 shows perceived usefulness and perceived 
ease of use affecting (a) attitude towards using (b) behavioral intention to 
use and (c) actual system use. The following limitations in the adoption of 
telehealth have been described99: (1) issues of privacy and confidentiality, 
(2) fear of technology breakdown and equipment failure, (3) loss of face-
to-face contact with healthcare professionals, and (4) overdependence 
(i.e., on the telehealth service).

Notable methods and techniques to develop such applications include 
use of avatars or video conference when the professional perceives that 
the patient/caregiver may be afraid to lose the comfort of face-to-face con-
tact. It is important to demonstrate that these services are an add-on and 
not a replacement of existing services and to explain antecedent benefits.

Now, we discuss the technology used to improve patient engagement 
and education:

• Automated messages and text/SMS is a quick way to keep in touch 
with the patient and support their self-monitoring efforts. Automated 
messages can be sent to remind the patient about his appointment, 
take medicine, drink water, do exercises, and so on. Also, some 
educational tips to improve knowledge about the patient’s disease 
or treatment can be sent. Automated reminders and SMS/other 
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messaging services have been described to be more useful than 
traditional in-person communication.100 But, maybe for the elderly, 
less digitally literate and others uncomfortable with the use of this 
kind of technology, mobile phone calls including voice messaging may 
be better.

• Videoconferencing can be an ideal alternative for when one or 
both stakeholders cannot be physically present in the same place, 
which could be related to difficult-to-reach locations, paucity 
of time, difficulty to leave home, fear of social stigma (e.g., HIV 
positive, leprosy, etc.), and lack of transportation. Sometimes, 
videoconferencing is better than the message or writing approach 
because one can provide additional options, like chat, screen sharing, 
and recorded videos, and the entire meeting can be recorded for later 
recall.a Facial expressions give clues to both stakeholders regarding 
their level of understanding. Informed consent and other ethical 
consideration especially patients’ privacy are legitimate concerns, 
which need to be handled professionally.

• Online support groups are another important vehicle of patient 
engagement. The patient can share his experience with others and 
discuss it with peers and professionals. Here, it is possible to use 
chatbots or conversational AI technology for support. Schumaker 
et al.101 described the chatbot as a system that “seeks to mimic 
conversation rather than understand it.” The first chatbot called 
ELIZA102 was able to establish a conversation with human beings. 
It was based on the rephrasing of input sentences, following a set 
of predefined rules. There are now a growing number of voice 
recognition devices, for example, Cortona (MS Windows) Alexa 
(Amazon), Siri (Mac), and Google Home. Such technologies can play 
a role in care provision like attending to the patient, and caregiver call 
for help on a 24/7 basis. Hybrid technologies where both humans and 
chatbots interact with patients and caregivers can also exist.

• Serious game and gamified applications: Serious game is defined as 
“digital games used for purposes other than mere entertainment,” and 
gamified applications refers to “software that incorporates elements of 
games.” Examples of gamification elements are points, badges, leader 
boards, clear goals, challenges, levels, progress, feedback, rewards, 
stories, or themes. All these can have a role in motivating patient 
engagement or promote health. Gamification has been shown to be 
effective in increasing engagement as a part of online applications.103

However, effectiveness will remain weak if there is lack of trust 
in the healthcare professional, underlying the need for a healthy and 
mutual relationship between the provider and the patient. Whatever 

a Fully discussed in Chapter 4.
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the medium, the patient has to be comfortable in informing the 
clinicians about his/her health beliefs and worries besides other 
potential barriers to engagement. A fully informed clinician will be 
able to offer better outcomes.

Patient portal

Since the 1990s, starting with MyChart (https://www.mypatientchart.
org/MyChart/) and Indivo (http://indivohealth.org/), patient portals 
are becoming increasingly popular. Initially, they were means to gain ac-
cess by patients for their personal clinical data, with the purpose being 
solved by linking with the EHR. From 2006 onwards the processes started 
getting modified, allowing patients to enter the data themselves. In the 
process, they became what could be called a personal health record (PHR). 
Tang et al.104 defined a PHR in Markle Foundation’s Connecting for Health 
Collaborative as “an electronic application through which individuals as 
well as caregivers could access, manage, and share their health informa-
tion, in a private, secure, and confidential environment.” So, now patient 
could not only access their data but also communicate feelings and per-
ceptions about their health conditions.105

Patient portals offer access to the patient to one or more of the follow-
ing: (1) EMR data, (2) test results, (3) printing or export of the portal data, 
(4) medication refills, (5) appointment scheduling, (6) procure referrals, (7) 
access to general medical information such as guidelines, and (8) creation 
of secure messaging between the patient and the institution.106 Thus it can 
be surmised that patient portals are tools for patient's engagement, be-
sides allowing patient-centered care and promoting coordination between 
health professionals.

Current guidelines for the development of patient portals are some-
what similar to the meaningful use (MU) criteria of the CMS EHR incen-
tive program. Most patient portals are web-based applications, but some 
mobile applications too have been developed. Similarly, patient diaries 
can be aggregated into patient portals.

Electronic patient diaries permit the patient to collect health data, like 
their vitals, medications, hospital visits, symptoms, and well-being expe-
riences (capturing patient’s quality of life). Data collection can be manual 
or through IoT devices, and the health professional can access the data on 
a real time remotely or through S&F during the patient appointment.

Patient diaries empower patients because they facilitate self- 
monitoring. With the coupling of decision support systems, feedback 
may be provided to the patient through notifications and alerts. Patient 
diaries have been found to (1) reduce unsystematic and systematic er-
rors by a better understanding of the patient’s history, (2) provide better 
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insight into the diagnosis and treatment processes, and (3) offer fresh 
options to the patient.107,108

Thus, the patient portal can be an all-in-all tool supporting consumer 
health a single and common application that facilitates ease of use and 
patient engagement.

Lyles et al.109 discuss about making online patient portals accessible for 
all. The US government considers them to be a necessary tool for patient 
empowerment. But guidelines are needed to ensure that the more health 
conscious and digitally literate are not harmed. This topic is consistent 
with Web Content Accessibility Guideline (WCAG) standards which state 
that: (1) The content on a website has to be perceivable to the full range 
of users, (2) users should be able to navigate and operate the same, (3) 
users should be able to understand the content and how to navigate (the 
concern in patient portals will also pertain to health literacy), and (4) the 
need for cross platform capability and accommodation for assistive tech-
nologies. Some further recommendations are as follows:

 (1) User-friendly design.
 (2) Educational content should adopt and allow access in the 

language(s) most commonly spoken by the system’s target 
population (defined as 5% of the population or 1000 or more patients 
served). Here, simple translation is not sufficient because a variety of 
cultural and linguistic differences need to be catered to.

 (3) A well-defined in-person and online training program needs to 
be in place to decrease issues related to health and digital literacy, 
which also encourages the patient to use the portal. Partnership 
with libraries and other communities based on organizations with 
experience in digital literacy promotion does help. Online education 
and self-management support material could be used as supplement 
but can never substitute in-person education.

 (4) Promoting portal use by family and caregivers is known to influence 
patient behavior. Thus they also need to possess knowledge about 
the disease and current condition and thereafter how to deal with it. 
This in turn helps motivate the patient towards continuity of care.

 (5) Health systems and academic institutions can support 
implementation through development of technologies that can help 
overcome communication barriers and comprehension of complex 
medical terminology.

Another issue is eHealth literacy, as opposed to health literacy110. Norman 
et al. define eHealth literacy as “the ability to seek, find,  understand, and 
appraise health information from electronic sources and apply this knowl-
edge gained to addressing or solving a health problem.” This definition 
allows to broaden the way of studying the problem by separating the 
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skills (general and specific) that compose the lack of understanding about 
health by consumer health. Identification of the problematic skills in the 
target public makes it possible to find the solution and thereby design a 
suitable portal for each type of consumer health informatics.111

We conclude by explaining Chronic Patient Relationship Management 
(CPRM) model90 a single tool that allows care coordination programs and 
promotes patient engagement in a collaborative environment. The CPRM 
model uses customer relationship management (CRM) concepts in man-
aging the relationship between the patient and his/her physician to im-
prove medical care. Table 1 shows the concepts that were adapted from 
the CRM to the CPRM model.

The CPRM model was developed to assist the chronic patient allowing 
adequate control of the disease based on the best practices and the psycho-
social context of the patient. Therefore, with the concepts of the model, it 
was possible to think in ways to improve the patient’s adherence and the 
follow-up of these patients by health professionals (Table 2).

Thus, by adapting CRM technology architecture, an application can 
be created that integrates the EMR/EHR, PHR, decision support systems 
(DSS), and eHealth solutions to allow personalized monitoring. However, 
coordinating the care activities performed by caregivers is as important as 
increasing patient access to health services.

TABLE 1 Adapted from the comparative table between CRM and the model proposed 
by CPRM.90

CRM concepts CPRM model

Personalized relationship Personalized treatment

Motivate the customer’s loyalty to the brand Motivate the adherence to the treatment

Know about the customer base Know the patient’s profile and his 
relationship with the disease

Collection of information about the 
customer

Collection of information about the patient

Capacity of capturing the information, 
analyze quickly, and react immediately to 
the customer’s demand

Capacity of capturing the information, 
analyze through a specialist system and 
react quickly to the patient’s demand

Use of business intelligence tools to analyze 
the customer

Use of data science techniques to analyze 
the patient’s behavioral and the disease’s 
profiles and tendencies

Establish with the best clients a relationship 
of constant learning—determine strategic 
actions

Learning with “successful patients” to 
determine actions and strategies in the 
management of them
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The extended architecture (Fig. 3) has (1) the operational module con-
taining (a) the hospital information system (HIS) that stores the patient's 
administrative data such as the costs of the treatment performed, (b) 
the (EMR) that has a high reliability for subsequent analysis, and (c) the 
(PHR) that is information provided by the patient and therefore less re-
liable but nevertheless important to alert the care team; (2) the analyti-
cal module that adds the patient care coordination system to those that 
already existed in the GRPC model; and (3) the collaborative module 
that will have personal assistants for the patients (patient diary), the care 
team, and the care coordinator (care and coordination plans). A conver-
sational system allows patients, care team members, and the coordinator 
to “talk” to the system and to each other. Such functionalities and data-
base that implement the CPRM model is called the collaborative patient 
care system

TABLE 2 Adapted from the comparative table between the concepts of the old model 
and CPRMs.11

Concept Old model CPRM model

Focus Disease/illness Patient

Strategy Disease control in accordance 
with existing standards 
(epidemiologic studies)

Control of the health considering 
the person biological context 
and psychosocial (individual/
personalized analytics)

Approach Use of medications and 
guidelines “standardized”

Interactivity, confidence, awareness, 
credibility, shared decision making 
and personalized guidance

Collection of 
information and 
orientation

Information and data scattered 
throughout the organization or 
between organizations
Get the information only in the 
medical appointment

Integrated all the information—
personalized healthcare information
New ways to communicate with 
each other in any time

Relationship Distrust and authoritarianism Partnership

Indicators Results of tests and clinical 
assessments sporadic

Test results, frequent clinical 
assessments, analysis of patient 
satisfaction, and also their 
engagement
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FIG. 3 Adapted from extended CPRM model architecture.90
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In summary, CPRM is a collaborative environment that facilitates care 
coordination, improves patient information and visualization by the care 
team, improves patient flow, optimizes resources from different services, 
and assists in the development of criteria and metrics for health service 
quality and patient engagement. However, there are other solutions too, 
and we hope to motivate you to develop new models and frameworks 
that can increase consumer health experiences and engagement.

II. Working together for health


	Patient-centered care
	Introduction
	eHealth in patient engagement
	Patient portal




