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Introduction
As a result of the rapid advancements in digital technologies, 
several individuals now have unprecedented access to a vast 
array of health information through online platforms. They 
also can monitor their well-being using wearable technology, 
telemedicine, and other digital avenues to engage with health-
care professionals.1

This shift has ushered in a new era where some people 
actively manage their health, marking a significant departure 
from traditional patient care models. The emergence of digital 
patient care has revolutionized the landscape by amalgamating 
data from diverse digital sources such as wearable devices, elec-
tronic health records, and social media platforms.2

Thanks to advancements in digital patient care, healthcare 
professionals are empowered to monitor patients in real time, 
identify potential issues proactively, and intervene promptly to 
prevent complications.3

This paradigm shift affords medical professionals a holistic 
understanding of a patient’s health, encompassing their medi-
cal history, behaviors, and lifestyle choices. Thus, it facilitates 
the development of tailored and efficient treatment plans.2

The new Zeitgeist movement prioritizes the active involve-
ment of citizens, public participation, and those with firsthand 
knowledge in the development and improvement of the health 
system. This movement encompasses the principles of collabo-
rative decision-making, enhancing the standard of care, and 
reconfiguring service delivery.2 It fosters cooperation, auton-
omy, and inclusiveness, with the goal of providing more effi-
cient, adaptable healthcare services that are customized to meet 
individual requirements and preferences.

The collaborative utilization of digital technologies by 
patients and healthcare providers has given rise to a data-rich 
environment, paving the way for a transition from an event-
driven to a patient-centric healthcare paradigm, supported by 
robust data analysis, management, and privacy mechanisms.4

With access to a wealth of data and information, individuals 
are now better equipped to embrace preventive healthcare 
measures, and their comprehensive digital profiles, comprising 
medical and non-medical data, can be leveraged for academic, 
professional, and commercial purposes.5

However, this shift toward a digitally driven healthcare 
landscape also exposes individuals to heightened vulnerabilities 
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stemming from the potential misuse of their data, underscoring 
the critical need for robust data privacy and protection 
measures.6

Consequently, a paradigm shift is imperative in how we 
conceptualize, care for, and manage individuals within the 
healthcare ecosystem, necessitating concurrent changes in 
healthcare delivery and conceptualization.3

This redefined the notion of individuals as active partici-
pants in their health management endeavors to foster a more 
equitable, secure, and efficient data-driven healthcare environ-
ment, promising to reshape the patient experience during and 
after treatment. In this evolving landscape, healthcare service 
providers are urged to contemplate the multifaceted aspects of 
individual conceptualization to tailor their services effectively, 
thereby enhancing the quality of care delivery across the 
healthcare continuum.

The present conceptualizations of the patient, their benefits, 
and limitations:

In the medical field, a wide range of patient conceptualiza-
tions exist. Common approaches of patient categorization 
include the following:

Patients as passive recipients of healthcare services

Patients are seen as passive recipients of healthcare services 
who put all decision-making authority in the hands of health-
care professionals. Doctors and nurses are seen as the go-to 
sources of knowledge and care in this framework.4

The main advantages of this conceptualization were that 
the doctor and the caregivers, the people with the best under-
standing of the situation and its remedy, made professional 
decisions without any emotional biases, reducing the patient’s 
anxiety and stress. However, it made patients less engaged and 
did not take ownership of their conditions. It could be harmful 
in case of misunderstandings or other communication gaps 
between patients and healthcare professionals. Overall, simpli-
fying decision-making and reducing patient stress could also 
lead to reduced patient autonomy and suboptimal care, and 
patients may feel ignored, disrespected, or unimportant.

Patients as active customers

According to Dhawan,5 patients are regarded as proactive cus-
tomers who can exercise control over their healthcare choices 
and influence the service provision standard by expressing their 
preferences. This concept centers on patient autonomy and self-
determination, which confers the benefits of patients assuming 
an engaged role in preserving their well-being and exercising 
discretion regarding their medical care through the utilization of 
pertinent healthcare providers and interventions.6

The aforementioned conceptualization promotes the devel-
opment of “patient-centered care,” which stimulates competi-
tion among healthcare providers to provide superior treatment 

and enhance patient contentment, by catering to individual 
patient requirements and inclinations.7

The perception of patients as customers may potentially 
foster greater transparency and efficacy in the communica-
tion practices of healthcare professionals. Nonetheless, this 
viewpoint has the potential to cultivate a customerist 
approach to healthcare,8 leading to the commodification of 
healthcare and the preference for financial gains over the 
well-being of patients.

This phenomenon may also result in the stigmatization of 
patients for their illnesses or unfavorable health outcomes, 
leading them to perceive themselves as being responsible for 
circumstances outside of their purview, thereby eliciting emo-
tions of regret or shame.9

Likewise, it has the potential to result in unequal healthcare 
accessibility predicated on financial capacity rather than medi-
cal necessity.10

This conceptualization could potentially facilitate market-
ing endeavors that are incongruous with the medical field. For 
instance, the incongruity between demand and supply could be 
leveraged to augment healthcare expenses, and advertising may 
disseminate erroneous information to vulnerable patients, lead-
ing them to make suboptimal decisions.11 In general, the prev-
alent perception of medical professionals as vendors rather 
than advocates for their patient’s health may deteriorate 
patient-provider trust.

Patient as an individual

According to Roberti di Sarsina and Tassinari,12 the individu-
alistic approach regards patients as unique individuals with dis-
tinct medical needs and personal preferences. As per this 
framework, it is imperative to customize medical interventions 
to suit the unique needs of every patient. The benefits of this 
conceptualization lie in its emphasis on patient-centered care, 
which entails the consideration of individual patient attributes, 
including their values, preferences, and goals. The approach 
entails considering the entirety of the person rather than solely 
their ailment, surroundings, and standard of living. The con-
ceptualization proposed by Godfrey et  al13 is conducive to a 
healthcare experience that is characterized by greater person-
alization and empathy.

The ability of physicians to perceive patients as distinct 
individuals enables the implementation of treatment approaches 
tailored to their specific needs. Individuals’ responses to treat-
ments, drugs, and therapy may differ based on many factors, 
such as genetics, lifestyle, and life circumstances. By findings, 
medical practitioners can tailor patients’ treatment plans to 
achieve the best possible outcomes while minimizing any nega-
tive consequences.14 Providing adequate time and attention to 
individuals as unique entities positively increases patient satis-
faction. Under this conceptual framework, there is an increased 
likelihood of collaboration between medical practitioners and 
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patients in developing treatment plans. According to Balarajan 
et  al15 incorporating patients’ individualized needs and con-
cerns is positively associated with their engagement and adher-
ence to treatment protocols.

An individualistic approach to patients may overlook the 
impact of social and environmental factors on their health, 
leading to insufficient understanding and ineffective care.16 
This may marginalize individuals with specific medical condi-
tions, such as mental health and substance use disorders. 
Inadequate communication, misunderstandings, and subopti-
mal care may result from this perspective, leading to over-reli-
ance on medications or interventions.17 Patients perceived as 
deviating from the norm may experience discriminatory prac-
tices or denial of care within the healthcare system, potentially 
resulting in legal action against healthcare providers or organi-
zations.18 Considering a range of factors, including, but not 
limited to, social, environmental, cultural, and individual differ-
ences, is imperative to ensure the provision of effective and 
equitable healthcare.19

Moreover, the patient’s individualistic perspective may 
intensify the insufficiency of privacy safeguards, leading to a 
higher probability of unauthorized disclosure of protected 
personal health information. Violating patient confidentiality 
may lead to legal consequences for healthcare providers and 
institutions.

Extending the conceptualization of patient in the 
digital health context

Many new ideas about patient and patient care exist in the 
extant literature. They include empowering the patients by 
embedding them in the larger digital healthcare ecosystem as 
an informed and active participant. The following are a few 
notable new approaches:

Norman and Conner30 studied the use of digital health 
technologies by patients with chronic diseases, actively partici-
pating in their treatment due to access to their health data and 
the opportunity to speak with healthcare practitioners in real 
time. According to this model, people would be seen as mem-
bers of the e-healthcare team. Mønsted20 by using digital 
health technologies, people may monitor their health condi-
tion, keep track of their symptoms, and interact more effec-
tively with their healthcare providers. Tang et al32 contend that 
patients are increasingly becoming “citizen scientists” due to 
their use of digital technologies to gather, discuss, and engage 
in research about their health. Studies investigated how digital 
health technology might contribute to patients’ empowerment 
by helping them gain more knowledge about their ailments, 
connect with other patients, and interact with healthcare prac-
titioners in novel ways.21

According to these studies, the widespread implementa-
tion of digital health technology can give patients more 
autonomy and the tools necessary to manage their health 

more proactively.22 The concept of patients increasingly 
incorporates the notion of an active team member who is 
empowered as a partner, co-creating the healthcare experi-
ences and outcomes of their medical treatment.23 On the 
other side, patients are now more vulnerable to digital eaves-
dropping without their knowledge or consent, misuse of the 
data by unauthorized use, and inappropriate sharing with 
different interested parties like researchers, AI technology 
repositories.24

Therefore, the current understanding of the patient falls 
short of comprehensively incorporating these advancements 
into their knowledge within the digital healthcare realm. To 
address this, we propose an extended conceptualization of 
the “patient as an organization,” which better accommodates 
patients’ evolving roles and behaviors in the digital health-
care ecosystem. This approach facilitates a more integrated 
and holistic adoption of digital health.

Exploring adoption intention of digital health: A 
quantitative methodological approach

The healthcare sector is transforming toward digital health 
solutions in an era marked by rapid technological advance-
ments. Understanding the factors that drive the intention to 
adopt digital health technologies is crucial for stakeholders, 
including policymakers, healthcare providers, and technology 
developers. This study employs a quantitative methodology to 
systematically investigate these factors, providing empirical 
evidence to guide effective strategies for promoting digital 
health adoption.

Through a structured and data-driven approach, this 
research aims to identify key determinants influencing indi-
viduals’ intentions to adopt digital health solutions. By lever-
aging statistical tools and techniques, we will analyze variables 
such as perceived usefulness, ease of use, technological capa-
bility, and socio-demographic factors. The insights gained 
from this study will enhance our understanding of user behav-
ior in the digital health context and contribute to developing 
more user-centric digital health interventions.

The quantitative methodology adopted in this research 
involves collecting and analyzing numerical data through sur-
veys and questionnaires. This approach enables us to quantify 
relationships between variables, test hypotheses, and draw gen-
eralizable conclusions. By employing robust statistical analyses, 
we aim to ensure the reliability and validity of our findings, 
thereby providing a solid foundation for future research and 
practical applications in digital health.

Methods
Study design

The data for this research were obtained using a cross-sectional 
survey. In order to collect data and verify the hypotheses pre-
sented in the theoretical framework, a randomized online 
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survey was carried out via Google Docs. The survey was sent to 
mobile device users, and the questions were formulated based 
on prior study results. The participants were instructed to eval-
uate their comments using a 7-point Likert scale, with 1 indi-
cating “strongly disagree” and 7 indicating “strongly agree” 
(modified from Raju and Harinarayana25). This scale facilitated 
nuanced replies, reflecting diverse levels of agreement or disa-
greement with the survey items.

Target sample

The total number of collected questionnaires was 164. Data 
from 164 respondents were included for analysis. Forty-nine 
percent of the respondents were male, 51% were female, and 
the respondents were almost equally distributed across the age 
groups. Many respondents had received an education equiva-
lent to a bachelor’s degree. The most commonly reported 
income in our study population was $500 to $1500. Only 8 
(5%) participants had used digital health during the past year. 
Some respondents had major chronic diseases, such as hyper-
tension (n = 32, 20%), diabetes (n = 48, 30%), and heart disease 
(n = 16, 10%), and most of the participants reported that they 
had visited the hospital 1 to 2 times a year.

Research model-adoption intention of digital health

According to the technology acceptance model (TAM), per-
ceived usefulness and perceived ease of use are the two major 
factors involved in user adoption of a technology.26 The 
TAM has been widely used to evaluate user acceptance of 
general technologies such as online banking, mobile com-
merce, healthcare, and digital healthcare technology, to name 
a few but few scholars pointed out that the TAM has several 
disadvantages.27:

(1) 	providing inadequate insight into individuals’ perspec-
tives of novel systems,

(2) 	neglecting its indicators and directly investigating the 
external variables of perceived ease of use and perceived 
usefulness and

(3) 	ignoring the relationship between usage attitude and 
usage intention. Therefore, we extended the TAM with 
the HBM to evaluate the acceptance of digital health.

The HBM was developed by social psychologists Century and 
Cassata28 to predict individuals’ habitual responses with acute 
or chronic diseases to the treatments received and has since 
been applied to guide general health habits.

The Health Belief Model (HBM) is a theoretical frame-
work that contends that people’s health-related beliefs, such as 
their vulnerability to sickness and the advantages of acting 
healthily, may affect their health behaviors. Conversely, the 
TAM focuses on people’s technology adoption and usage, 
looking at elements like perceived utility and simplicity.

The researchers combined these two models to understand 
better how people’s health attitudes affect their desire to 
employ information technology for health improvement.

Although the TAM and HBM both have their advantages, 
taken alone, they are unable to explain the cognitive and associ-
ated process by which people utilize digital intervention better 
for health.29

Norman and Conner30 claim that people who believe their 
health is in jeopardy are more motivated to use information 
technology to improve it. A useful tool for predicting people’s 
attitudes toward health-related technology is this integration 
of HBM and TAM. People’s motivation to use technology to 
enhance their well-being appears to be significantly influenced 
by the notion that their health is in danger. This finding 
emphasizes how crucial it is to consider how people perceive 
their health when developing and promoting health-related 
technologies.29 Healthcare professionals and designers can 
develop more effective interventions that are suited to each 
individual’s specific needs by understanding the factors that 
affect people’s attitudes toward technology. This strategy may 
ultimately result in better health outcomes and a higher stand-
ard of living for those who use these technologies.

In the context of digital healthcare technology, individuals 
who realize that their deviant health habits cause harm to their 
health are motivated to adopt digital healthcare technology to 
develop their health management activities.31

Those who perceive their health as poor or need improve-
ment may be more inclined to adopt and use technology for 
health maintenance. The study’s design, technique, and varia-
bles will provide additional context and information on the 
connections between HBM, TAM, and the adoption of health-
related technologies.29

Development of hypotheses

The Technology Acceptance paradigm (TAM) is a condensed 
version that emphasizes people’s attitudes and intentions 
toward accepting technology. It emphasizes elements like per-
ceived usefulness and perceived ease of use as major predictors 
of people’s intentions to accept and utilize technology.32

However, many more elements outside human attitudes 
impact how technology is accepted and used. As noted, many 
other components might affect technology adoption, including 
social influence, perceived risk, compatibility with current sys-
tems, organizational regulations, and assistance.33

Researchers often combine the TAM with other models 
and frameworks to provide a more complete view of technol-
ogy adoption. This method enables a more thorough investiga-
tion of the different aspects that affect people’s adoption and 
utilization of technology.34

By introducing new models or frameworks, researchers may 
investigate the intricate interaction of human, societal, organi-
zational, and environmental variables that affect technology 
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adoption. This enables academics to create more successful 
methods for encouraging the adoption and use of technology 
in various situations by giving researchers a more nuanced and 
comprehensive knowledge of the adoption process.26

The HBM(Health Belief Model) has been widely applied 
to understand and predict various health-related habits, such as 
preventive screenings, vaccination uptake, medication adher-
ence, and healthy lifestyle habits. By considering individuals’ 
perceptions of susceptibility, severity, benefits, and barriers, 
health interventions can be designed to address these factors 
and promote positive health habits.35

The UTAUT model offers a holistic framework for analyz-
ing and forecasting how people interact with technology in 
various settings. It has been used in many fields, including 
medicine, e-commerce, education, and the workplace, to ana-
lyze how people adapt to new technologies and guide the 
development of future innovations.36 The modified research 
model has been illustrated in Figure 1.

Measures
Perceived Usefulness (PU)

The perceived usefulness of digital healthcare innovations, such 
as medical service applications, smartwatches, and sports-related 
technology products, is connected to patients’ expectations 
regarding its effectiveness.37 The relationship between perceived 
usefulness and patients’ acceptance goals for digital healthcare 
innovations can be explained as improved health outcomes,  
convenience and accessibility, personalized features, empower-
ment and self-management, and increased engagement in their 

healthcare.38 When patients recognize the potential benefits of 
these innovations, experience convenience and accessibility, 
engage in personalized experiences, and feel empowered in their 
self-management, they are more likely to embrace and adopt 
digital healthcare innovations.39

H1: Perceived Usefulness has a positive impact on adop-
tion intention.

Customer innovativeness (CWI)

Customer innovativeness refers to the willingness of customers 
to try out new information technology products and is linked to 
their general beliefs about information technology.40 Factual lit-
erature has confirmed that customer innovativeness has a note-
worthy positive impact on customers’ intention to accept 
information technology products. In digital healthcare technol-
ogy, factual studies also postulate that customers with high inno-
vativeness and innovation can manage uncertainty and are more 
keen on adoption intention. Therefore, our second hypothesis is 
that customer innovativeness positively impacts customers’ 
adoption intention of digital healthcare technology.41

H2: Customer innovativeness has a positive impact on the 
adoption intention of digital health.

Health Belief (HB)

Positive habits toward health are crucial for developing and 
maintaining a healthy body. Digital health technologies and 

Figure 1.  Research model.
Abbreviations: HBM, health belief model; TAM, technology acceptance model with HBM.
(The study’s primary research model, “Examining Customers’ Adoption of Wearable Healthcare Technology,” was adopted from Cheung et al.41 
System capabilities, user guidance, and the perceived ease of use are new additions to the model. Since this article is about digital healthcare, 
online health resources have taken the role of traditional methods of ensuring the reliability of health information to expand the study’s scope. The 
interesting and novel aspect of the study is that PEU (perceived ease of use) has been seen as an antecedent of PU (perceived usefulness). PU is 
an antecedent of AI (adoption intention), indicating that PEU positively influences PU of digital healthcare technology, which in turn leads to patient 
adoption intention (AI) of this technology).
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applications have gained popularity, offering support in indi-
viduals’ journey toward better health.42 Engaging in positive 
habits triggers changes in living habits, leading to the percep-
tion of digital health tools as more useful. This increased per-
ception can be attributed to factors like tracking progress, 
personalized features, accessibility, and social support.43 When 
individuals make positive changes to their living habits and 
experience the benefits of healthier habits, they are more likely 
to perceive digital health tools as valuable and beneficial. 
Combining healthy habits and digital health technologies can 
create a synergistic effect, supporting individuals in their pur-
suit of improved well-being.44

H3: Health belief has a positive impact on Perceived 
Usefulness:

Perceived ease of use (PEU)

It is defined as the degree to which individuals perceive how it 
is to use the technology, and PU refers to the extent to which 
individuals believe how useful the technology would be.26

In this model, PEU is an antecedent of PU, a modification 
of the original model. TAM postulates that PEU and PU influ-
ence the user to adopt technology favorably. Here, PEU is 
expected to positively impact individual perceptions regarding 
the usefulness of digital health technology.45

H4: Perceived ease of use has a positive impact on per-
ceived usefulness.

Influence of the Reference Group (RG)

The term “reference group impact” refers to the extent to 
which the perspective of a reference group influences cus-
tomers’ (or patients’) attitudes. This refers to any influential 
persons who form customers’ (or patients’) perceptions of the 
focal product, such as parents, friends, or assessment lead-
ers.46 In the context of data innovation products, customers 
often rely on their reference groups for feedback and ideas, 
particularly when the goods or products are novel to them. 
Reference groups provide a sense of social proof, which can 
alleviate concerns and build trust, and information sharing, 
which can serve as a valuable source of information.47 Social 
proof is created when customers observe others within their 
reference group adopting and using data innovation prod-
ucts, creating a perception that these products are accepted 
and valued.48 Information sharing is also beneficial, as cus-
tomers may seek opinions, experiences, and insights from 
individuals within their reference group who have already 
used or are knowledgeable about the data innovation prod-
ucts.47 This leads to the fifth hypothesis, which states that a 
patient’s peer group’s influence substantially affects their 
propensity to accept new forms of electronic medical care.

H5: The influence of the reference group has a positive 
impact on the adoption intention of digital health.

Privacy Protection & Data Security (PD)

Digital healthcare technology adoption relies on users’ trust in 
data security, which involves storing and analyzing health data 
in databases. Users may worry about the integrity of their 
information and the consequences of unauthorized access or 
breaches.49 To address these concerns, digital healthcare stake-
holders must prioritize privacy and data security. Encryption, 
access limits, and secure storage can protect health data. 
Transparency in data management, privacy rules, and user per-
mission can build confidence and reduce security issues.50

Organizations should follow data protection laws and 
standards to demonstrate their commitment to user data. 
Organizations can boost adoption and build confidence in 
digital healthcare technology by addressing privacy and data 
security concerns. Trust-based framework for virtualized net-
works and software-defined networking. The study specifically 
argued for adopting cloud computing to deploy various trust-
worthy security services over virtualized networks.51

H6: Privacy Protection and data Security have a negative 
impact on perceived usefulness.

Online Healthcare Resources (OR)

Healthcare Institutions are spending a huge amount of money 
creating and maintaining websites. However, it has been found 
that these websites fail to achieve the objective of attracting 
people (patients) to online resources. This failure can be attrib-
uted to the psychology of the people.52-54 Still, people are 
apprehensive regarding the reliability of the health-related 
information provided by Internet resources.

H7: Online healthcare resources have a negative impact on 
perceived ease of use:

System Capability (SFC)

It plays a vital role in perceived ease of use. One of the main 
factors leading to PEU is a quick and robust framework for all 
clients.55 Furthermore, the similarity and adaptability of the 
system have also been considered factors to ensure PEU.

H8: System Capability has a positive impact on perceived 
ease of use.

User Guidance (UG)

User guidance where a man-machine interface takes place is an 
important indicator of perceived ease of use. Here, self-efficacy 
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comes into play as humans need to play their part with the help 
of machines. Several studies have found that self-efficacy is an 
important factor for perceived ease of use55; however, in the 
case of health-related matters, people are still skeptical regard-
ing user guidance similar to online healthcare resources. In the 
study “The Role of Internet Self-Efficacy in the Acceptance of 
Web-Based Electronic Medical Records56 only 48% of the 
variation was affected by Internet self-efficacy on PEU.

H9: User guidance has a negative impact on perceived ease 
of use.

Aligning hypotheses to questionnaire development 
in studying digital health adoption

In this study, the development of our questionnaire is intri-
cately linked to our hypotheses, ensuring that each question 
directly addresses the variables and relationships we aim to 
investigate. This systematic approach allows us to effectively 
gather precise data to test our hypotheses.

By aligning our questionnaire with our hypotheses, we 
aim to obtain clear, actionable insights into the factors 
influencing the adoption of digital health technologies. 
This structured approach ensures that our research is both 
comprehensive and focused, enabling us to draw meaning-
ful conclusions and contribute valuable knowledge to the 
field of digital health.

Questionnaire development

To establish the credibility of the metrics, all measurement 
components for every variable in the model were altered or 
derived from pre-existing validated scales employed in perti-
nent research. As mentioned earlier, the measures have under-
gone modifications to evaluate individuals’ perceptions and 
attitudes toward digital health.

The questionnaire consisted of three parts.

(1) 	The first part pertained to perceived ease of use, includ-
ing the TAM variables.

(2)	  The second part included questions on perceived use-
fulness using TAM and HB variables.56

(3) 	The last part included questions on adoption intention 
that respondents belonged to the socio-techno-demo-
graphic class (eg, gender, age group, education level), users 
of digital gadgets, social media users, and experiential.57

Variables related to health belief were taken from the Health 
belief model developed in 1950 by social psychologists 
Hochbaum and Rosenstock and others working in US Public 
Health Service.30

Online resource variables are measured using the question-
naire from “Are Online Sources for Identifying Evidence-
Based Practices Trustworthy?58

Privacy protection and data security variables are measured 
using the question, “How significant are the accompanying 
security factors regarding utilizing clinical assistive gadgets?.”59

Other variables, such as system capability, user guidance, 
reference group influence, and customer willingness to change, 
are measured using “Technical attributes, health attributes, 
customer attributes and their roles in adoption intention of 
healthcare wearable technology.”60

The TAM variables of perceived usefulness, perceived ease 
of use, and intention to use digital health were developed from 
measurement items published by Venkatesh and Davis and 
Zhang et al.61,62

Perceived ease of use was measured with 3 # measurement 
items, and all 3 #items were used as the antecedent of perceived 
usefulness. Four #items were used for perceived usefulness, and 
all 4 #items gave good reliability and cross-loading results.

Measurement items

As mentioned in Table 1, the development of our question-
naire is meticulously aligned with our hypotheses to facilitate 
a comprehensive analysis using Smart Partial Least Squares 
(Smart PLS). Smart PLS, a robust statistical tool for struc-
tural equation modeling (SEM), will enable us to evaluate 
the relationships between our observed variables and latent 
constructs.

By integrating our questionnaire development with Smart 
PLS analysis, we ensure a rigorous methodological approach 
that enhances the reliability and validity of our findings. This 
connection allows us to draw meaningful conclusions about 
the adoption intention of digital health solutions, providing 
valuable insights for stakeholders in the healthcare industry.

Results by using smart partial least squares

Smart PLS- In this review, we utilized Partial Least Squares-
Structural Equation Modeling (SmartPLS et  al.)) as the 
method for data analysis. Specifically, employed SmartPLS 3.0 
software with the 5000-bootstrap methodology.63

PLS-SEM was used to assess both the

(1) external (estimation) model and the
(2) internal (underlying) model.

I considered PLS-SEM due to its unique benefits in hypothe-
sis testing and confirmation, which align with the review’s 
objectives.

Furthermore, PLS-SEM was deemed suitable for this study 
as it allows for the further development of theoretical model 
arguments. This means I can refine and enhance the theoretical 
model based on the PLS-SEM analysis.64

Additionally, PLS-SEM is advantageous when working 
with smaller sample sizes, as in this review. It can handle 
data analysis effectively even with a limited number of 
observations.
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Table 1.  Measurement items of constructs.

Construct and items Measures

Health belief-HB

  HB1 I realize that bad living habits will cause harm to my health

  HB2 I perceive that, bad living habits will cause harm to my health

  HB3 I hope I can change my bad habits and thus minimize damage to health

Online healthcare resources

 O R1 To provide quality evidence-based information about what works to improve the lives of people

 O R2 To provide “research-based and best-practice” information available to the majority of the people as possible 
through the power and reach of digital health tools

 O R3 The health information provided by the wearable healthcare technology is accurate

 O R4 The health information provided by the wearable healthcare technology is trustworthy

Privacy protection & data security-PD

  PD1 The most elevated potential information security in general?

  PD2 The self-assurance of information stockpiling and transfer?

  PD3 The severe information access control?

  PD4 Safeguarding of anonymity?

  PD5 Protection of intimacy?

  PD6 Confidentiality of estimation results?

System Capability-SC

 S C1 Framework is quick

 S C2 Framework is solid

 S C3 Framework is intended for all degrees of clients

Similarity

  C1 The aftereffects of control passage are viable with my assumptions

  C2 The phrasing is natural

Adaptability

  F1 It gives adaptable client direction

  F2 I can name presentations and components as indicated by my necessities

  F3 It gives great preparation to various clients

User Guidance-UG

 U G1 Blunder messages are useful

 U G2 It gives CANCEL choice

 U G3 HELP is given

Perceived Ease of Use-PEU

  PEU1 I thought that it is not difficult to get the framework to do what I needed it to do

  PEU2 It was simple for me to become adept at utilizing the framework

  PEU3 I observed the framework simple to utilize

(Continued)
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Overall, the researchers chose PLS-SEM as the preferred 
method for data analysis.64This review includes it due to its 
suitability for hypothesis testing, capacity to refine theoretical 
models, and ability to accommodate smaller sample sizes.

Primary equation model

The primary equation model is separated into measurement 
and structural models. The measurement model helps to assess 
the “reliability and validity” of the construct referred to as the 
outer model. The structural model will help to determine the 
relationship between variables.65 First, we must go to the 
“Measurement model” and then to “the Structural model.”

Measurement model
Reliability and validity.  First, assessed the “Reliability and 
validity” of the model. Evaluating the factors.

The maximum iteration is 300. The factor is checked.
Measures are good enough to assess the “reliability and 

validity” of the constructs. I have tried to estimate things’ 
dependability by looking at their “variable loadings, Cronbach’s 
alpha, and composite Reliability (CR)” in the estimation 
model.63

As detailed in Table 2, the loadings of all things were more 
noteworthy than 0.782 (except for HB—Health Habit) and 
critical (ie, the component loadings of things were gone 
between 0.782 and 0.936).

At the same time, Cronbach’s alpha (except HB) and the CR 
of all of the builds were more prominent than .784, which is 

beyond the suggested .70 limits, affirming the unwavering qual-
ity of the estimation things and builds as revealed in Table 2.

Two sorts of legitimacy: (1) convergent validity and (2) dis-
criminant legitimacy. I have tried the concurrent legitimacy of 
the model utilizing the normal difference removed “(AVE),” as 
all of the “AVE” estimates were bigger than the suggested 
worth of 0.5, affirming the united legitimacy of the builds.

Finally, the “discriminant legitimacy” (separation of the 
builds) was tried by utilizing the Fornell and Larcker (Table 3) 
standard, cross stacking, and the HTMT (Table 4).

Fornell and Larcker Table: “The AVE square roots” were 
bigger than the comparing relationships, exhibiting “discrimi-
nant Legitimacy.”

The HTMT ratio (Table 4) should be less than 0.85 in 
some cases and 0.90 (Henslley); however, some problems were 
noticed in the constructs; hence, the constructs are validated 
through the factor loadings/cross loadings (Table 5).

The factors are loaded better with their parent constructs or 
not. The respective items, such as (F1, F2, and F3), are well-
fitted with their parent construct SFC.

Similarly, the construct in question UG comprising items 
UG1, UG2, and UG3 shows better loading with the parent 
construct UG than any other constructs, which confirms the 
discriminant validity (Table 5).

After rigorously testing the validity and reliability of our 
model, we will proceed with hypotheses testing to evaluate the 
relationships between identified variables and their impact on 
digital health adoption intentions. This statistical analysis will 
reveal significant factors influencing user decisions, confirming 

Construct and items Measures

Perceived Usefulness-PU

  PU1 Utilizing the framework in my use empowered me to achieve wellbeing related undertaking rapidly

  PU2 Utilizing the framework further developed my inquiry execution in acquiring wellbeing related data

  PU3 Utilizing the framework in my usefulness toward the wellbeing execution.

  PU4 Utilizing the framework upgraded my viability to keep up with sound life

CW-Customer Innovativeness

  CWI I like to explore different avenues regarding new things and items - This has been taken under this however 
kept as an autonomous thing.

  CW2 I think a better approach forever and another example of utilization is a sort of progress contrasted and the 
past

  CW3 By and large, I am among the first in my friend network to utilize another innovative item or administration when 
they show up

Reference Group Influence-RG

  RG1 I often take notice of health information related to healthy habits and statuses released by my friends on 
Facebook/Instagram/WhatsApp

Adoption Intention AI

  AI1 Healthy habits with digital healthcare devices in the future will be developed by me.

Table 1. (Continued)
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Table 3.  Fornell-Larcker criterion.

AI CWI HB OR PD PEU PU RG SFC UG

AI 1.000  

CWI 0.729 0.836  

HB 0.409 0.302 0.740  

OR 0.514 0.569 0.333 0.817  

PD 0.2 0.307 0.212 0.334 0.843  

PEU 0.568 0.683 0.257 0.546 0.421 0.905  

PU 0.582 0.677 0.374 0.625 0.420 0.780 0.891  

RG 0.771 0.712 0.371 0.461 0.249 0.552 0.438 1.000  

SFC 0.568 0.688 0.265 0.669 0.378 0.887 0.817 0.526 0.832  

UG 0.506 0.609 0.264 0.634 0.372 0.740 0.830 0.420 0.827 0.902

Table 4.  Heterotrait-Monotrait Ratio (HTMT).

AI CWI HB OR PD PEU PU RG SFC UG

AI  

CWI 0.825  

HB 0.541 0.449  

OR 0.570 0.716 0.493  

PD 0.284 0.363 0.282 0.368  

PEU 0.601 0.815 0.339 0.632 0.465  

PU 0.602 0.791 0.502 0.718 0.453 0.860  

RG 0.771 0.806 0.493 0.512 0.260 0.584 0.453  

SFC 0.587 0.804 0.351 0.757 0.407 0.970 0.882 0.544  

UG 0.537 0.1 0.357 0.6 0.405 0.833 0.925 0.445 0.907  

Table 2.  Construct reliability and validity.

Cronbach’s alpha rho_A Composite reliability Average variance extracted (AVE)

AI 1.000 1.000 1.000 1.000

CWI 0.782 0.786 0.874 0.700

HB 0.589 0.600 0.784 0.548

OR 0.834 0.841 0.889 0.668

PD 0.918 0.922 0.936 0.710

PEU 0.889 0.890 0.931 0.819

PU 0.914 0.919 0.939 0.794

RG 1.000 1.000 1.000 1.000

SFC 0.936 0.937 0.947 0.693

UG 0.885 0.886 0.929 0.814
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Table 5.  Cross loadings (factor loadings).

AI CWI HB OR PD PEU PU RG SFC UG

AI 1.000 0.729 0.409 0.514 0.2 0.568 0.582 0.771 0.568 0.506

C1 0.496 0.611 0.267 0.605 0.386 0.5 0.696 0.4 0.867 0.681

C2 0.509 0.6 0.165 0.525 0.268 0.802 0.668 0.479 0.858 0.642

CWI1 0.618 0.890 0.221 0.506 0.364 0.619 0.655 0.555 0.625 0.574

CWI2 0.578 0.753 0.275 0.499 0.091 0.467 0.430 0.583 0.551 0.466

F1 0.463 0.545 0.189 0.5 0.359 0.765 0.749 0.358 0.825 0.794

F2 0.516 0.597 0.288 0.605 0.332 0.746 0.7 0.440 0.839 0.777

F3 0.464 0.565 0.186 0.587 0.243 0.728 0.709 0.480 0.831 0.820

HB1 0.348 0.200 0.722 0.194 0.129 0.105 0.251 0.268 0.122 0.121

HB2 0.267 0.215 0.795 0.237 0.181 0.283 0.319 0.222 0.251 0.240

HB3 0.307 0.260 0.700 0.312 0.156 0.159 0.254 0.352 0.203 0.214

OR1 0.480 0.521 0.427 0.764 0.248 0.390 0.500 0.442 0.512 0.469

OR2 0.468 0.521 0.331 0.778 0.215 0.435 0.513 0.425 0.519 0.507

OR3 0.386 0.449 0.176 0.870 0.278 0.471 0.499 0.342 0.594 0.526

OR4 0.367 0.389 0.189 0.852 0.342 0.481 0.532 0.317 0.561 0.566

PD1 0.219 0.219 0.235 0.369 0.842 0.362 0.397 0.164 0.322 0.335

PD2 0.202 0.204 0.156 0.355 0.790 0.297 0.385 0.210 0.319 0.366

PD3 0.252 0.284 0.213 0.303 0.880 0.354 0.369 0.258 0.294 0.313

PD4 0.213 0.301 0.206 0.170 0.841 0.336 0.285 0.203 0.283 0.225

PD5 0.215 0.278 0.149 0.228 0.872 0.394 0.331 0.194 0.337 0.271

PD6 0.277 0.284 0.104 0.211 0.828 0.387 0.329 0.232 0.352 0.342

PEU1 0.510 0.642 0.272 0.534 0.384 0.908 0.705 0.495 0.834 0.675

PEU2 0.444 0.542 0.158 0.487 0.342 0.893 0.657 0.443 0.784 0.648

PEU3 0.583 0.666 0.262 0.460 0.415 0.913 0.754 0.557 0.789 0.684

PU1 0.406 0.498 0.272 0.579 0.444 0.602 0.866 0.295 0.693 0.761

PU2 0.480 0.578 0.348 0.535 0.309 0.690 0.908 0.381 0.767 0.794

PU3 0.602 0.640 0.360 0.585 0.411 0.0 0.917 0.430 0.720 0.3

PU4 0.564 0.678 0.345 0.530 0.338 0.746 0.8 0.439 0.4 0.683

RG 0.771 0.712 0.371 0.461 0.249 0.552 0.438 1.000 0.526 0.420

SC1 0.494 0.599 0.286 0.544 0.356 0.696 0.592 0.493 0.814 0.606

SC2 0.430 0.520 0.201 0.525 0.370 0.712 0.606 0.443 0.834 0.610

SC3 0.408 0.462 0.190 0.492 0.206 0.712 0.640 0.336 0.787 0.568

UG1 0.504 0.619 0.216 0.565 0.304 0.676 0.728 0.437 0.741 0.887

UG2 0.416 0.493 0.203 0.554 0.297 0.641 0.719 0.328 0.5 0.908

UG3 0.447 0.532 0.292 0.596 0.402 0.683 0.797 0.368 0.761 0.911
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Figure 2.  Represents good correlations between latent variables with significant T and P-values.
Abbreviations: AI, adoption intention; CWI, customer innovation; HB, health belief; OR, online healthcare resources; PD, privacy protection & data 
security; PEU, perceived ease of use; PU, perceived usefulness; RG, reference group influence; SFC, system capability; UG, user guidance.
There are minor differences in T-values on the path extract of figure total effects.

our theoretical framework. This study aims to provide the 
design and implementation of effective digital health strate-
gies. By understanding the factors that drive or hinder adop-
tion, we can better support integrating digital health solutions 
into everyday healthcare practices, ultimately improving health 
outcomes and enhancing the overall healthcare experience.

Hypothesis testing
Structural modeling.  Bootstrapping: It amplifies existing data to 
samples.

Path significant

I have used SmartPLS 3 with the 5000-bootstrap procedure to 
test the hypotheses in the theoretical model. Figure 2 presents 
the results of the structural model.

The hypotheses were tested by examining the t-values, 
P-values, standardized coefficients beta values, and the coeffi-
cient of determination (R2 value). A hypothesis was accepted 
when the t-value was larger than the critical value (ie, t > 1.96, 
P < .05), being marginally accepted when the t-value was larger 
than the critical value (ie, t > 1.67, P < .10), using a two-tailed 
test.

As Figure 2 reported, the results support 7 of the 9 hypoth-
eses. Regarding the antecedents of perceived usefulness (PU), 
the impact of perceived ease of use(PEU) on perceived useful-
ness (PU) was the strongest (Beta = .704, t = 12.812, P < .001), 
followed by health belief (HB) (Beta = .176, t = 3.827 P < .05), 
supporting H3 and H4 as shown in Table 6.

However, the impact of privacy protection (PD) on per-
ceived usefulness (PU) was weak and non-significant 
(Beta = .017, t = 1.339, P > .05), rejecting H6.

Regarding the antecedents of adoption intention (AI), the 
impact of Reference group influence (RG) on adoption inten-
tion (AI) was strongest and significant (Beta = .529, t = 4.949, 
P < .001), followed by perceived usefulness (PU) (beta = .208, 
t = 4.084 P < .001) and customer innovativeness (CWI) 
(beta = .212, t = 2.123 P < .05). Therefore, H1, H5, and H2 are 
supported.

(Beta value calculated − Standard Deviation × T statistics).
Furthermore, the results also presented the indirect effects 

of the exogenous variables, including health belief, perceived 
ease of use, user guidance, system capability, and privacy pro-
tection, on adoption intention.

In particular, the indirect effects of health belief-HB 
(beta = .036, t = 2.831 P < .05), perceived ease of use-PEU 
(beta = .037, t = 3.884, P < .001), and system capabilities-SFC 
(beta = .131, t = 3.859, P < .001) on adoption intention were 
significant.

In contrast, the indirect effects of user guidance (UG), 
online resources (OR), and privacy and data protection (PD) 
on adoption intention (AI) were non-significant.

Table 7 exhibits the results of the indirect effects on 
Adoption Intention by the exogenous variables of this study.

The significance of the “exogenous factors” is tested in the 
hypothetical model by utilizing “Cohen’s f2 investigations,” and 
the impact size of the exogenous factors is tested as enumer-
ated in Table 8.
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Table 6.  Mean, standard deviation, t-values, P-values-total effects.

Original 
sample (O)

Sample mean Standard 
deviation

T statistics 
(O/ST DEV)

P-values

CWI → AI 0.212 0.212 0.100 2.123 .034

HB → AI 0.037 0.037 0.013 2.831 .005

HB → PU 0.177 0.178 0.046 3.827 .000

OR → AI −0.014 −0.013 0.009 1.497 .135

OR → PEU −0.093 −0.093 0.056 1.667 .096

OR → PU −0.065 −0.065 0.039 1.681 .093

PD → AI 0.018 0.019 0.013 1.339 .181

PD → PU 0.087 0.091 0.057 1.528 .127

PEU → AI 0.145 0.144 0.037 3.884 .000

PEU → PU 0.700 0.700 0.055 12.812 .000

PU → AI 0.207 0.206 0.051 4.084 .000

RG → AI 0.530 0.536 0.107 4.949 .000

SFC → AI 0.132 0.131 0.034 3.859 .000

SFC → PEU 0.913 0.915 0.080 11.364 .000

SFC → PU 0.639 0.540 0.074 8.626 .000

UG → AI 0.006 0.007 0.014 0.452 .652

UG → PEU 0.044 0.045 0.091 0.485 .628

UG → PU 0.031 0.032 0.064 0.484 .628

As indicated by Cohen, the “f2 values” were evaluated as 
f-square 0.02 (ie, f2 ⩽ 0.02), 0.15 (ie, f2 ⩽ 0.15), and 0.35 (ie, 
f2 ⩽ 0.35), addressing little, medium, and enormous impacts of 
the exogenous inactive factors, respectively.

The outcomes show that the impact size of online resources 
(f2 = 0.022), Health belief (f2 = 0.082), HB, perceived usefulness 
(f2 = 0.073), PU, and customer innovation (f2 = 0.046), CWI 
were small to medium.

In contrast, the impact size of the reference group (f2 = 0.434) 
RG was medium to enormous. The outcomes reveal that the 
“exogenous factors” impact the hypothetical model.

Critically assess the logical force of the examination model 
by surveying the “R2 estimates” (see Table 9). The “R2 esti-
mates” for the perceived ease of use (PEU), perceived useful-
ness (PU), and adoption intention (AI) were 0.791, 0.649, and 
0.0684, respectively.

Therefore, features of these exogenous developments clarify 
79.1% of perceived ease of use (PEU), 64.9% of perceived useful-
ness (PU), and 68.4% of adoption intention (AI), respectively.

To put it, as the R2 estimates surpass the suggested bench-
mark of measure (ie, >0.10), the outcomes recommend that 
the exploration model clarify a significant measure of variety in 
the “endogenous factors,” which has been exhibited in Figure 2.

Validating the research model for digital health 
adoption

Our study confirms that perceived usefulness, ease of use, sys-
tem capability, health belief, customer willingness to change/
innovate, and social influence significantly impact the inten-
tion to adopt digital health solutions. These findings highlight 
the need for user-friendly design, innovative solutions, robust 
approaches toward data privacy, and strategies that increase 
health awareness and leverage social networks to promote 
digital health adoption.

Hypothesis result

H1: Perceived usefulness has a positive effect on Adoption 
Intention.

H2: Customer innovation positively affects adoption inten-
tion support.

H5: Reference Group Influence has a positive effect on 
Adoption Intention-Supported.

H3: Health belief has a positive effect on Perceived Use-
fulness.
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Table 7.  Mean, standard deviation, T-statistics, P-values, indirect effects.

Original sample (O) Sample-mean (M) Standard 
deviation

T-statistics 
(O/ST DEV)

P-values

CWI → AI  

HB → AI 0.037 0.037 0.013 2.831 .005

HB → PI  

OR → AI −0.014 −0.013 0.009 1.497 .135

OR → PEU  

OR → PU −0.065 −0.065 0.039 1.681 .093

PD → AI 0.018 0.019 0.013 1.339 .181

PD → PU  

PEU → AI 0.145 0.114 0.037 3.884 .000

PEU → PU 0.000 0.000  

PU → AI  

RG → AI  

SFC → AI 0.132 0.131 0.034 3.859 .000

SFC → PEU  

SFC → PU 0.639 0.640 0.074 8.626 .000

UG → AI 0.006 0.007 0.014 0.452 .652

UG → PEU 0.000 0.000  

UG → PU 0.031 0.032 0.064 0.484 .628

Table 8.  f-Square (f2).

AI CWI HB OR PD PEU PU RG UG

AI  

CWI 0.046  

HB 0.082  

OR 0.022  

PD 0.017  

PU 0.073 1.108  

RG 0.434 1.118  

UG 0.003  

Table 9.  Quality criteria-R square.

Original sample (O) Sample mean (M) Standard deviation T statistics (O/ST DEV) Values

AI 0.684 0.702 0.059 11.593 0.000

PEU 0.791 0.799 0.031 25.767 0.000

PU 0.649 0.661 0.048 13.663 0.000
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H4: Perceived ease of use has a positive effect on perceived 
usefulness-supported.

H6: Privacy protection and data security have a negative 
effect on perceived usefulness.

H7: Online healthcare resources have a negative effect on 
perceived ease of use-supported.

H8: System Capability has a positive effect on Perceived 
Ease of Use Support.

H9: User Guidance has a negative effect on Perceived Ease 
of Use-Supported.

Theoretical implications

This review recognizes and observes the collaborative impacts 
of health beliefs (wellbeing-related properties), customer inno-
vation or innovation, reference group influence (social effects), 
system capabilities, user guidance, perceived ease of use, and 
perceived usefulness. It provides some hypothetical ramifica-
tions and supplements the current knowledge base in digital 
healthcare adoption.66 This review expands on the current 
study by analyzing the effects of wellness conviction, system 
capabilities, usability, user direction, and the influence of refer-
ence groups on perceived value as direct and indirect outcomes 
of digital healthcare adoption, all of which contribute to better 
healthcare delivery.67The findings show that patients’ sense of 
well-being, convictions or health beliefs, the influence of their 
peer group, the system’s capabilities, and the convenience of use 
profoundly indirectly affect their reception objectives.68

Security assurance is most likely not a crucial aspect of digi-
tal health adoption, notwithstanding the surprising finding 
that data security and privacy have a negligible impact on seen 
value.69 Before the advent of perceived ease of use online, 
resources for medical treatment and user instructions did not 
matter much.32 Conversely, system capabilities (with similarity 
and flexibility) emerged as a robust key antecedent of “per-
ceived ease of use.”70

There was a clear relation between perceived ease of use and 
perceived usefulness.71 Second, the findings reveal that patients’ 
adoption intention of digital healthcare is significantly preceded 
by perceived usefulness, customer in innovation, and reference 
group influence.72

The findings of this study confirm the findings of previous 
research that utilized reference group influence and perceived 
usefulness to clarify reception goals regarding data innovation 
items and the effects of social media, demonstrating that 
patients’ intention goals necessitate obvious convenience in 
addition to factors like accessibility, medical relevance, and 
novelty.73 This quantitative research presents the patients’ path 
to such recognition using the modified form of TAM to exam-
ine the desired aim of digital health adoption.

This research confirms that community impacts and inno-
vation utilization strengthen patients’ adoption intentions, such 

as belief in the benefits of healthy habits, perceived ease of use, 
and the system’s capability.

Summary of Empirical Findings: Conceptualization 
With the Adoption of Digital Technology in 
Healthcare
The concept of the patient as an organization with digital tech-
nology intrusion is based on several preceding ideas and devel-
opments. The following important precursors influenced the 
emergence of this concept:

Patient-centered care is an approach that prioritizes patients’ 
active participation in their healthcare decisions and treatment 
plans.74 It acknowledges the significance of patient perspectives, 
preferences, and values in determining the shape of healthcare 
delivery. The concept of the patient as an organization strength-
ens the patient’s involvement in actively administering and 
organizing their healthcare using digital technologies.75

The rise of digital technologies has facilitated greater 
patient empowerment and participation. Patients now have 
access to abundant health information, online communities, 
and resources that empower them to play a more active role 
in their healthcare.76Using digital platforms, Patients can 
educate themselves, access their health records, participate in 
collaborative decision-making, and contribute to healthcare 
discussions.77

The introduction and development of digital health tech-
nologies have revolutionized healthcare delivery. Digital 
health includes electronic health records, telemedicine, wear-
able devices, mobile applications, and health monitoring 
instruments.78These technologies have facilitated the accu-
mulation, storage, and exchange of health data, allowing 
patients to manage their own care actively.

Health Information Sharing and Access: The digitization 
of health records, test results, and health knowledge has 
increased accessibility. Patients can access and exchange their 
health information electronically with healthcare providers, 
facilitating care coordination and communication.79 This 
access to health information is the foundation for the patient as 
an organization, as patients can use it to organize and manage 
their healthcare.

The e-patient movement is a developing community of 
empowered patients who use digital technologies to manage 
their health and advocate for their well-being.80 E-patients 
search out health information online, participate in online 
communities, and share their experiences and knowledge. This 
movement emphasizes patient autonomy, informed decision-
making, and patient-provider partnerships.81

These precursor concepts and technological advancements 
have paved the way for the emergence of the patient as an 
organizational concept. It envisions patients as active partici-
pants and organizers of their healthcare, utilizing digital tools 
and resources to make informed decisions, administer their 
health information, and collaborate with providers.2,82 The 
concept acknowledges the potential for digital technology to 
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revolutionize healthcare by empowering patients and encour-
aging a more patient-centered approach to care.

In summary, the “patient as an organization” concept puts 
patients in charge of their health and healthcare decisions. 
Patients may choose, set goals, and self-manage using this 
strategy. This method emphasizes patient-provider collabora-
tion, shared decision-making, and open communication. It 
improves patient happiness, health outcomes, healthcare costs, 
and efficiency. Health records, collaborative decision-making, 
health education, and digital health technology may empower, 
engage, and collaborate with patients.

This concept emphasizes patient empowerment and 
involvement and a patient-centered healthcare system that 
satisfies social expectations.83 It guarantees that the adop-
tion of digital health is linked with the values and require-
ments of patients as active participants in their care and also 
producers of resources, that is, DATA scripting a unique 
patient entity.

Discussion
Organizational perspectives related to patients

Patient bodies that are digitized and thus able to become 
engaged and activated, to take control of their health and to 
create their data on themselves and share these data with others 
also to access the info produced by medical testing.84

This section of the article presents the notion of the body’s 
multiplicity. Therefore, the human body can be examined 
through three distinct structural levels that align with the three 
primary categories of cultural elements: artifacts, norms, and 
meanings.85 The aforementioned levels may be regarded as fac-
ets or constituents of an entity.

While scrutinizing the human body from an anthropologi-
cal standpoint, it is advisable to consider it as a cultural object 
molded and impacted by diverse extrinsic elements such as 
body modifications, medical intervention, and biomedical 
innovation.86 As mentioned earlier, the phenomenon can be 
interpreted as an organizational facet, given that the aforemen-
tioned extrinsic factors play a role in molding the physical form 
into a cultural construct.

Furthermore, it suggests analyzing the human body about 
societal norms and customs. Norms are informal regulations 
that dictate conduct within a specific cultural milieu. They are 
organizational components that direct and organize how indi-
viduals engage with and understand their physical selves.87

Additionally, the authors underscore the significance of 
comprehending the body about its connotations within a 
given cultural milieu. Attributing importance to the human 
body can be considered a structuring principle that influ-
ences an individual’s self-concept, sense of self, and interper-
sonal relationships.88

Within cultural anthropology, the impact of artifacts, 
norms, and meanings on the human body can be regarded as 
organizational elements, even though the body itself is not 
an organization.89

Gareth Morgan’s “Images of Organization” is a classic in 
organizational theory and management. He employs various 
metaphors about machines, organisms, the brain, and even 
cultures to depict the inner workings of organizations. Such 
metaphors are not flawless and may be susceptible to preju-
dice and limits, but they assist in obtaining a greater under-
standing of the complicated and multidimensional nature of 
organizations.90

This analogy compares businesses to living organisms, 
highlighting the necessity of specific conditions and resources 
for survival and prosperity. Just as patients require ongoing 
adaptation and adjustment to changing conditions and envi-
ronments to maintain their health, businesses must also engage 
in continuous adaptation and adjustment to remain viable.

Like the essential resources a patient needs to sustain life, 
businesses also require a range of resources, including capital, 
employees, technology, and market demand, to ensure their 
survival and expansion. The absence of these fundamental 
resources would impede the optimal functioning of both 
patients and businesses.91

Moreover, both patients and businesses must consistently 
adapt to novel circumstances. To sustain their overall health, 
individuals must acclimatize to alterations in their physical 
condition, daily routine, and surroundings.92 Businesses must 
respond to changes in market conditions, industry trends, tech-
nological developments, and customer preferences to maintain 
competitiveness and succeed.93

Similar to patients, businesses necessitate effective manage-
ment and decision-making. Healthcare providers are crucial in 
making informed decisions about their patient’s health and 
treatment options.94 Likewise, enterprises depend on their 
management teams and leaders to formulate strategic judg-
ments that impact their functioning, expansion, and compre-
hensive triumph.95

The analogy above drawn between businesses and patients 
underscores the fluidity inherent in the former and the impera-
tive of ongoing adjustment and administration to ensure their 
viability and achievement.96

Patients, like organisms, may be considered organizations; 
the two concepts are analogous. Comparing the structure, 
function, and dynamics of organizations to those of biological 
creatures is common in organizational theory and management 
studies.97

Like a corporation, an organism comprises many pieces that 
must work together to complete a task. A patient might be 
thought of similarly as an organism with interconnected parts 
that must all be healthy and functioning to stay that way.98

When we adopt the organism metaphor, patients are seen as 
more than simply treatment recipients. They become seen as 
active participants with their own unique set of systems and pro-
cesses. They are like organisms in that each has specific require-
ments, skills, and ways of dealing with the environment.96 From 
this vantage point, the patient’s ability to take charge of their care 
and adjust to shifting health conditions is emphasized.99
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The organism metaphor also emphasizes the interdepend-
ence of many parts of a patient’s healthcare experience. Patients 
depend on their healthcare professionals, technology, and sup-
port systems in the same way as organs in a body rely on each 
other for optimal functioning.100

The intricacies and dynamics of patient care may be better 
understood if healthcare workers and stakeholders consider 
patients as organizations or organisms. It advocates for health-
care that takes into account not just the person receiving treat-
ment but also their social and environmental setting and the 
interconnections between them.101

The metaphor of an organism as an organization may be 
helpful, but it’s vital to remember that it’s not meant to be 
taken too literally.102 Patients are individuals with their own set 
of priorities and perspectives who may not perfectly fit the 
mold of a conventional group or organism. However, a patient-
centered approach that recognizes and values variation and 
uniqueness is necessary to fully realize the metaphor’s potential 
for illuminating the patient’s position and dynamics within the 
healthcare system.103

Inside or beyond hospital boundaries, patients are to be 
treated akin to the organization as a means of producing and 
customer of real-time data, which will further ensure better 
coordination of clinical and non-clinical pathways to deliver 
high-quality care.96 As illustrated in Figure 3, access to relevant 
information in real-time will help overcome potential bottle-
necks. For example, if the flow of patients through the care 

journey is delayed, services such as other appointments, clean-
ing, transportation, meal ordering, and others are also pushed 
back. Real-time data will also enable health intervention before 
problems occur.104 Ultimately, all stakeholders benefit from 
having access to a 360° understanding of all relevant data—
clinical and nonclinical.105

Connecting the dots to relate patients with 
organization

The implications discussed show the characteristics of open 
systems. They involve developing a design that effectively 
manages information exchanges in the form of data across dif-
ferent organizations through data interoperability and ensur-
ing data security through proper surveillance and monitoring.

Healthcare Data interoperability is defined as the ability of 
different information technology systems and software applica-
tions to communicate, exchange data, and effectively allow 
patients and healthcare practitioners to use that information.106

To survive and thrive, patients in organizations are con-
ceived as customers of resources (availing healthcare services 
through the adoption of digital health), and resource exporters 
(producers of data) must adapt to the changing environment 
similar to open systems.107

Various countries, such as the Global Digital Health 
Partnership (GDHP) and the EU EHR Exchange Format, 
have taken initiatives to exchange patient healthcare data to 

Figure 3.  Generation & accessing of clinical and non-clinical data image adaption: DXC technology.
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alleviate the first challenge. The eHealth Digital Service 
Infrastructure is ushering in an infrastructure of healthcare data 
continuity across borders, allowing the exchange of basic health 
information, such as e-Patient Outline and e-Prescriptions. 
Various European Union nations are using the X-load Platform 
to exchange e-patient summaries and e-prescriptions.108

Finland and Estonia were the first to implement the infra-
structure to exchange patient summaries, protecting privacy. 
Plans are underway to trade diagnostic tests in radiology and 
pathology. The European Commission laid out needs for the 
“2019-2024 EU Digital Strategy,” which included creating a 
European Health Data Space. Nordic countries have an inte-
grated basic-level initiative of patient data exchange within 
their member countries to ensure seamless treatment.106

In Asia and the South Pacific, numerous Asian nations 
also embrace advanced well-being methodologies to guaran-
tee interoperability. The Ministry of Health and Family 
Welfare (MoHFW) of India has previously distributed 
Electronic Health Record norms and shaped a Center for 
Health Informatics under the aegis of their National Digital 
Healthcare Mission (NDHM).109 New Zealand’s medical 
care offices, patients, and people marked a commitment to 
“New Zealand health interoperability” to diagram the orders 
to foster the reception of trade foundations and cycles in their 
well-being area.

Since open systems thinking aims to provide frictionless 
interaction with external factors, a common industry standard 
is required to unlock the data inside them. FHIR (fast health-
care interoperability resources) plays a critical function by facil-
itating communication with external programs.110 Then, NIH 
(National Institutes of Health) researchers may encourage 
third-party apps to strip an FHIR API of sensitive clinical data 
to advance the field of wellness disclosures.111

FHIR (fast healthcare interoperability resources) is crucial 
in interacting with third-party applications. An eBusiness-
based Framework for eHealth is proposed to consolidate norms 
that are available to laypersons, such as the reception of cus-
tomer-situated phrasings while planning them to clinical codes 
and the reception of an originally driven worldview of demon-
strating data content in a particular and reusable manner.110

Description of the subsystem akin to organizational 
subsystem:

FHIR workflow: There are 3 main functional blocks or 
components considered in the solution, as shown numbered in 
the diagram below:

1.	 FHIR API Convertor Historic health data come in 
various formats ( JSON, PDF, Excel, Bio market 
Dataset) from different sources, including existing solu-
tions linked to Social Media and Wearables, HIP, etc. 
The FHIR converter runs as a REST web service and 
can be deployed in the cloud. It takes the historical 
health data as input and converts it to FHIR bundles. 

These bundles can persist to an FHIR server such as the 
FHIR API.112

2.	 AI/ML engine for prediction, diagnosis, and recommen-
dation. This component accomplishes the following:

Feature Construction and Feature Selection are 2 compo-
nents of predictive modeling. Feature Construction pro-
cesses an element vector portrayal for each patient based on 
their EHR information, while Feature Selection extracts 
highlights for hazard forecasting.113 Predictive Modeling 
Pipeline uses AI/ML techniques to empower secure and 
reliable division of wellbeing data among customers and 
suppliers, while also guaranteeing the nature of patient-
situated eHealth frameworks and the constancy of their 
administrations.114

3.	 FHIR Prediction Bundle to persist predictions.

The quality and reliability of patient-centered eHealth sys-
tems need the development of components at the framework 
and responsibility levels. It is important to develop strategies 
for compensating eHealth authorities for the services they 
provide.115

Data security and surveillance
Blockchain—To ensure organizational (patient) data secu-
rity.  Healthcare data security is essential for digital health 
progress, and blockchain can play an important role in prevent-
ing a breach of healthcare data. The cloud has become increas-
ingly important in healthcare due to convenience and savings, 
as it enables healthcare data management at an affordable cost. 
Interconnecting healthcare providers and their Patient Health 
Record solutions will help them take urgent or proactive action 
during any eventuality. Blockchain can play an indispensable 
role in preventing a breach of healthcare data, which can save 
millions of dollars.116

Surveillance tool for organizational data (Biomets).  To survey 
more nuanced characteristics, like emotions and behavior, the 
organization (here, the human body) keeps tabs on clients’ 
qualities identified with conscious and unconscious changes in 
human attributes and body boundaries, like demeanor, inspira-
tion, temperature, skin conductance, pose balance, mind action, 
pulse elements, and other crucial boundaries. With IoT tech-
nology, all biometric monitoring devices may wirelessly com-
municate with one another and transmit this data. Consequently, 
home care devices are now outfitted with technologies that 
allow physicians to remotely monitor and check patients at the 
push of a button, thanks to the proliferation of remote care 
technology.117

BioMeT is a system that integrates software and hard-
ware to improve medical applications. Confirmation and 
approval have always been integral parts of the board cycle 
for quality control in both software and hardware and their 
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respective administrative parent companies. The IEEE 
Standard for System, Software, and Hardware Verification 
and Validation (IEEE 1012-2016) is used as a roadmap for 
testing the integrity of software and hardware in Internet-
connected gadgets.118

The patient is an individual—Can it be considered 
an organization?

Although it may seem counterintuitive to treat an individual 
patient as if they were an organization, this is necessary for a 
holistic, patient-centered approach.

In “Medicine as Culture: Illness, Disease, and the Body” by 
Deborah Lupton, it is stated, about the work of Deleuze and 
Guattari, that “the body, health, and identity” are inseparable 
and interdependent entities that constitute each other in a 
mutually dependent interchange of practice, meaning, social 
relations, and relations with objects, reinforced the idea of 
developing the Patient as an organization.119

She also addressed the state’s role, which, as she put it, “exe-
cutes supervisory action and controlling bodies” to establish 
guidelines for how people like patients “self-regulate and regu-
late their bodily deportment.”

According to Turner, “the body is a metaphor for social 
organization and social anxieties, the primary field of cultural 
and political activities.” Central to somatic society are the con-
trol, surveillance, and monitoring of bodies and the spaces 
between them.120

Nancy Scheper-Hughes and Margaret Lock proposed a 
study on medical anthropology, focusing on the individual, 
social, and political bodies. This study returns to the “three 
bodies” notion, focusing on translational competency and fos-
tering successful interactions between medical and non-medi-
cal practices. The first is each person’s unique perception of 
their own body, which may be distinguished from the percep-
tions of others.121

Discourses that talk about a “sick society,” the “foot of the 
mountain,” or the “head of state” are examples of the second 
idea, the social body, or the symbolic representational uses of 
the body conceptualizing nature, society, and culture.122

To keep societal “stability” at bay, the state controls, regu-
lates, and surveys individual and group-level bodily behavior 
via biopolitics at the third level.122

The medicalized body, the sexual body, the disciplined body, 
and the talking body are the 4 forms of physical selves that 
Frank outlines. The lines delineating these categories must be 
somewhat porous. Other sorts of bodies are also tied to the 
medical system, but the medicalized body is the most obviously 
linked to the medical care of sickness in its name.123

The third level of biopolitics saw the emergence of a new 
dimension with the advent of digitization: the digital incarna-
tion of the body or the virtual self in the form of data. Therefore, 
the state’s monitoring and surveillance included the patient’s 
virtual and physical selves.124

Relevance

The research studies show that a new conceptualization is neces-
sary for a patient-based healthcare model. Self-care, self-manage-
ment, health literacy, resilience, and self-efficacy concepts are 
imperative to improving quality care, health, and well-being for 
all.125

Accessibility to healthcare by overcoming barriers like cul-
tural competence, age, gender, and psychosocial characteristics 
enables advocacy, acuity, engagement, and trust to improve 
patient-centered care.126

Conceptualizing—“the patient as an organization” after 
exploring various attributes and the existing concepts leads to a 
new concept, redefining a new paradigm of patient approach 
toward a new healthcare model.

Further technological intervention can play a very impor-
tant role in substantiating this new concept in various ways:

As a tool of patient engagement, advocacy, acuity, self-man-
agement, self-care, and self-efficacy.

Removing cultural competence, age, gender and language 
barriers.

Improving social factors, health literacy, trust, involvement, 
satisfaction.

It acts as a common thread to stitch these various attributes 
and concepts together, channeling them toward the birth of the 
“patient as an organization” concept.

As part of technology intervention, the Patient as an 
Organization concept can be applied to the 6D exponential 
growth model.127

The 6D model is a framework that depicts the various 
phases of digital transformation, from early technology adop-
tion to developing new business models. Digitization, decep-
tion, disruption, demonetization, dematerialization, and 
democratization comprise the 6Ds.128

Digitization is the process of converting analog information 
into digital format. In healthcare, digitization can entail using 
electronic health records (EHRs), mobile health applications, 
and other digital tools to acquire, store, and analyze patient 
data.129

The term deception refers to the fact that digitization’s ini-
tial impact may be minimal, but it can increase exponentially 
over time. As more data is collected and analyzed, the potential 
benefits of digitization become more apparent.130

The term disruption refers to how digitization can disrupt 
conventional business models and methods of operation.131 For 
instance, transitioning to patient-centered care and self-man-
agement may necessitate evaluating healthcare providers’ roles 
and responsibilities.

Demonetization is the process by which digitization can 
reduce or eliminate the costs associated with traditional health-
care practices.132 Telemedicine, for instance, can reduce the 
need for costly in-person consultations.

Dematerialization describes how digitization can reduce the 
need for physical materials, such as paper documents and 
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diagnostic apparatus.133 For instance, wearable devices can 
monitor patient health without invasive procedures.134

Digitization is the process by which patients can be empow-
ered and granted greater control over their healthcare. For 
instance, patient portals and mobile health applications can 
facilitate patients’ access to their health information and com-
munication with healthcare providers, ushering in an era of 
healthcare democratization.135

Applying the 6D model to the concept of the Patient as an 
Organization, we can see how digitization can enable patients 
to take a more active role in administering their health, via 
patient portals, mobile health apps, and wearables.136 As more 
data is collected and analyzed, the potential benefits of patient 
self-management become more evident, disrupting traditional 
healthcare models and resulting in cost savings and increased 
patient autonomy.96 Hence adoption of digital health is an 
important factor toward achieving this goal.

The care model is meant to be patient-centric, with better 
coordination and integration of various care procedures and 
access. The patient’s emotional and psychological needs will 
be better met if the doctor takes more of an interest in them.137

Encouraging self-management by monitoring will ensure 
better primary and preventive care.138

Delivery of holistic care involves communication, measur-
ing, diagnosing, and providing treatment with AI-embedded 
tools, that is, combining genomics with digitization.139  
will facilitate the active participation of patients as an 
organization.

Limitations

Digital health can potentially improve healthcare delivery, par-
ticularly in primary healthcare research. However, it faces sev-
eral obstacles, including patients’ health literacy, cultural 
competency, and engagement. Patients may lack the skills nec-
essary to use digital health technology efficiently, reducing 
their involvement and engagement in research. Cultural com-
petency may also be a constraint, as diverse communities may 
not benefit from certain digital health technologies due to cul-
tural differences.140

Engagement is crucial for using digital health technologies, 
but patients may hesitate due to privacy, security, and treatment 
quality concerns. Advocacy is crucial for adopting digital health 
technology, as patients need access to advocates who can help 
navigate privacy and security concerns.141

Acuity is another barrier to the widespread use of digital 
health solutions, as patients with complicated medical illnesses 
may not be able to benefit from digital health technology 
fully.142Addressing these restrictions and ensuring that digital 
health technologies can effectively improve primary healthcare 
outcomes for all patients is essential to ensuring the successful 
use of digital health technologies.

Conclusion
Global healthcare customers are now more aware that high-
quality medical care is accessible. Patient preferences often 
include important aspects of patient-centered care, such as 
access to treatment, family and career participation, transition 
and continuity, physical comfort, emotional support, and 
respect. Meeting these aspirations via the coordinated efforts 
of all healthcare professionals may contribute to the success of 
the nation’s healthcare system.143

It is important to note that the successful implementation 
of a patient-centered healthcare model, including the Patient 
as an Organization concept, requires not only the adoption of 
technology but also a cultural shift in healthcare organizations 
and the involvement of all stakeholders.

It involves fostering a collaborative and transparent rela-
tionship between patients and healthcare providers, integrating 
technology effectively into care delivery processes, and address-
ing any possible barriers or challenges.144

Patient-generated data provides a concrete example of patients’ 
roles as resource creators. Patients are producing an immense 
amount of data on their health because of the proliferation of 
wearable gadgets and health apps.145 This information may be 
used to understand better the patient’s health, habits, and response 
to therapy. Contributing to better healthcare practices, research, 
and resource allocation is voluntarily sharing patient data with 
healthcare professionals and researchers.

In conclusion, “Patient as an Organization” emphasizes the 
significance of patient participation in healthcare and the 
necessity of acknowledging patients’ rights as active healthcare 
stakeholders and data owners. Patients may not create resources 
in the conventional sense, but their contribution and input, 
especially in patient-generated data, may influence healthcare 
laws, policies, and procedures. It will lead from the exploitation 
to the ethical utilization.
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