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Introduction: The term “digital healthcare professional” alludes to a health professional 
with the additional digital capabilities such as information and technology. The assumption 
that attaining technical knowledge and skills to meet the available professional standards in 
digital healthcare, will engage and empower healthcare users, thus deliver person-centered 
digital healthcare (PCDHc), is flawed. Identifying where digital healthcare and technologies 
can genuinely support person-centered care may lead to future discourse and practical 
suggestions to build person-centered integrated digital healthcare environments. This review 
examines current digital health and informatics capability frameworks and identifies the 
opportunity to include additional or alternative principles.
Methods: A scoping review was conducted. Literature valuing person-centered digital 
healthcare requirements, digital health capabilities, and competencies were identified 
between 2000 and 2019 inclusive, then collated and considered. Using a PRISMA approach 
for eligibility screening, thirteen articles met the study inclusion criteria. Analysis used a 
thematic framework approach, which assisted in the data management, abstraction and 
description, and finally the explanations.
Results: Analysis indexed fifty-nine (59) capabilities, charted thirteen (n13) categories, 
mapped four (n4) themes, which were then interpreted as findings.
Findings: The four themes identified were Change Management; User Application; Data, 
Information, and Knowledge; and Innovation. The themes recognize the opportunity to align 
the application of technical skills towards the capabilities required to deliver authentic PCDHc.
Discussion: Holistic mindsets are imperative in maintaining the objective of PCDHc. The 
authors propose that debates regarding professional digital capability persist in being 
“siloed” and “paternalistic” in nature. They also recommend that the transition to authentic 
PCDHc requires refocusing (rather than rewriting) current capabilities. The realignment of 
capabilities towards individual healthcare outcomes, rather than professional obligation, can 
steer the perspective towards a genuine PCDHc system.
Conclusion: This scoping review confirms the assumption that digital skills will empower 
all healthcare stakeholders is incorrect. This review also draws attention to the need for more 
research to enable digital healthcare systems and services to be designed to realize complex 
human behaviors and multiple person-centered care requirements. Now more than ever, it is 
imperative to align healthcare capabilities with technologies to ensure that the practice of 
PCDHc is the empowering journey for the healthcare user that theory implies.
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Introduction
The term “digital healthcare professional” alludes to a health professional with the 
additional digital capabilities in information and technology. The digital healthcare 
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professional in this instance satisfies the role of a health-
care professional currently required to use informatics as 
part of their daily routine. There is growing consensus 
however that the expansion of healthcare into digital is 
humanistic and aligned with person-centered care, rather 
than merely a growth of technological capability.1,2 The 
assumption that attaining technical knowledge and skills to 
meet the available professional standards in digital health-
care, will engage and empower healthcare users (hereafter 
referred to as individuals) thus deliver person-centered 
digital healthcare (PCDHc), is flawed. This assumption 
exposes an oversight of the complexities of healthcare 
delivery, empowerment, engagement, and ultimately self- 
efficacy of the individual.3–5

Internationally, the focus is on the need for contempor-
ary healthcare research, to revisit and embrace methods 
that facilitate genuine participation of all healthcare.1,2 

Taking a holistic approach, which regards empowerment, 
engagement, and self-efficacy as fundamental to health-
care provision, aims to make use of contextual evidence, 
including the social determinants of health, which support 
individuals within their broader communities.6

Three decades ago, the underlying ideas behind person- 
centered care were borne from Bandura’s seminal work on 
Self-Efficacy4 and Wagner’s attempts to shift away from 
paternalistic care by introducing the Chronic Care Model 
(CCM).5 In both bodies of work, a fundamental improve-
ment to healthcare outcomes for the individual was 
observed and discussed to be a fundamental benefit that 
should motivate their adoption in healthcare practices. The 
aspirations of person-centered care continue today in con-
temporary healthcare with models in which the individual 
ought to be considered the focal point of care: engaged, 
enabled, and empowered, actively involved in the deci-
sion-making of their healthcare journey.7 This is in con-
trast to the individual merely being invited to participate or 
considered equal to the healthcare professional in the 
management of their healthcare journey.8 However, per-
son-centered care continues to be interpreted to “fit” the 
needs of the healthcare professional without consideration 
of these models.9 The continuing discourse regarding per-
son-centered care delivery appears idealistic rather than 
established practice. This poses a question, has contem-
porary healthcare moved from traditional professional- 
centric healthcare towards delivering person-centered 
practices?

The umbrella term “digital health” incorporates, but is 
not limited to, technological areas such as eHealth, 

mHealth, telehealth, wearable devices, and personalized 
medical devices.10 This emphasis on technology suggests 
a priority in information technology knowledge and skills 
rather than personal digital health or care capability.11 

Digital health research regarding the development and 
use of shared decision-making tools, for example, the 
electronic health record (EHR) or technologies for in-the- 
home interventions, continue to define the end-user of 
such systems as the healthcare professional, rather than 
embracing the role of the individual.12 In digital health-
care, there should be equal opportunities for all individuals 
of healthcare. In this case, the healthcare professional and 
the individual receiving the care, to be engaged, enabled, 
and empowered. To achieve this, healthcare professionals 
need to shift their healthcare delivery from traditional and 
paternalistic to that of an enabler and collaborator for the 
individual on their health journey.8,13 A PCDHc frame-
work can provide a process, which increases self-efficacy 
and improved health outcomes.4,5

Technology is driving a shift toward empowering the 
individuals of healthcare services.1,2,14 Development and 
application of these services is leading to a demand and 
growth in research regarding professional competence and 
capability frameworks. In 2018, Brunner et al11 recognized 
the need to bridge existing and emerging digital health 
capabilities for health professionals by offering a frame-
work, which aimed to better prepare incumbents to this 
evolving workforce. Likewise, other frameworks have 
suggested supporting skilled healthcare professionals by 
increasing their capability and practice in “digital skills” 
required for contemporary delivery.11,15 However, upon 
closer reading, there is a large variance in the rationale 
for developing these frameworks. The “why, how, and 
what”, which authors choose to place as broad concepts, 
can obscure the concept of delivering digital healthcare in 
a complex contemporary environment that is no longer 
able to exclude the role or input of the individual.1,16

New technologies in healthcare delivery have been 
credited as engaging, enabling, and empowering the indi-
vidual by welcoming their involvement in their 
healthcare.14 For example, promoting a shared digital 
health record and shared decision-making between health-
care professionals and individuals assumes improved 
access, thus empowerment for the healthcare individual. 
This is an assumption of empowerment by the association 
of involvement. Healthcare demands on professionals are 
complex, inconsistent, and context-dependent.17 In the 
delivery of digital healthcare, generalizing principles for 
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guiding communication behaviors has limitations.17 

Evidence shows, when technology is used in the delivery 
of healthcare services, the satisfaction of the therapeutic 
relationship between the healthcare professional and the 
individual may decrease.18 Without professional capability 
in digital approachability, technology has the potential to 
negatively affect the individual, lessening social interac-
tion, and increasing feelings of anxiety, loneliness, and 
disconnection.18 These negative impacts contradict the 
impression that any type of improved involvement with 
the individual automatically results in empowerment.

The authors suggest digital health and technology cap-
abilities have been established with a continued focus on 
siloed traditional methods of healthcare delivery. Further, 
digital capability frameworks focus on the delivery of the 
digital healthcare technologies. These capabilities over-
look required behavioral changes, goals, and outcomes 
skills required of professionals working in a digital health-
care environment.19 For example, the descriptions of 
Healthcare Digital Capabilities Framework of the United 
Kingdom’s National Health Services address confidence 
and competence using digital technologies independently 
of the purpose of the task at hand:15

I actively lead on and champion equitable access for all to 
digital teaching, learning and self-development, and I can 
create solutions to solve complex problems relating to 
individual and collaborative teaching and learning across 
a wide range of digital devices, tools, technologies, sys-
tems and learning environments15 

The focus is the professional’s decisions and capabilities in 
using technologies, rather than considering the intended 
health outcome of having such technologies integrated into 
health or care delivery.11,15,20 The evidence fails to represent 
the required shift in communication behaviors and responsi-
bilities required of PCDHc delivery. There is a continuing 
discourse around professional frameworks and capabilities 
for effective use of Digital Health,11,15 yet as recently as 
2015, Gammon et al recognizes that the advancements in 
technology applied in health are still not being effectively 
bridged with effective development of models of care.20

Scoping the literature and mapping the capabilities cur-
rently identified for contemporary digital healthcare profes-
sionals delivering authentic PCDHc may offer insight into 
how the gap between theory and practice could be addressed. 
Identifying where digital healthcare and technologies can 
support person-centered care in a contemporary complex 
healthcare environment may lead to future discourse; 

practical suggestions to build person-centered integrated 
digital healthcare environments. This review examines cur-
rent digital health and informatics capability frameworks, 
identifies the opportunity to include additional or alternative 
principles, which can underpin future development in this 
field of research and healthcare delivery.

This scoping review was conducted, by the two 
authors, over six months from September 2019 to 
February 2020. The objective, and method, was to scope 
and map available evidence of capabilities relevant and 
fundamental to the delivery of PCDHc, followed by iden-
tification of themes.

Method
After scoping and identifying relevant literature, a 
PRISMA approach21 was used to screen for eligibility. 
Finally, a thematic framework analysis approach22 assisted 
in a rigorous, iterative process required for the identifica-
tion of PCDHc capabilities.

Scoping the Literature
This scoping review recognizes the “source” of informa-
tion as any existing literature. For example, primary 
research studies, systematic reviews, meta-analyses, let-
ters, guidelines, and websites (hereafter collectively 
referred to as articles). Unlike other reviews, scoping 
facilitated mapping of key concepts underpinning a 
research area, assisted in clarifying working definitions, 
and provided conceptual boundaries for a subject matter.23 

Leaving the “source” of information open allowed the 
authors the inclusion of a diverse range of articles.24

The search included articles composed in English lan-
guage, between 2000 and 2019 (inclusive). Databases and 
search engines included PubMed, Web of Science, and 
Google Scholar. The key search terms: digital health, 
health professional, allied health, digital, workforce, cap-
ability, competency, standards, and practice guidelines 
were used. The decision to scope the literature in this 
manner was made because digital healthcare professional 
capability frameworks are a relatively new concept and 
there is great variation in nomenclature and descriptions 
by authors which revealed difficulty in identifying the 
content being sought.11,25,26

This scoping review offers a preliminary assessment of 
available literature,27 to identify whether further attention is 
warranted.23 To fulfil this objective, iterative combinations 
of search terms were applied. Scereening the limited selec-
tion of the first hits per search in the interest of available 
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resources for screening and relevance of articles continued 
in this manner.28 Where there was prior knowledge of 
articles these were also included for screening. An example 
search applied consisted of the terms “Digital health AND 
professional AND capability” applied in Google Scholar 
identified three articles of potential relevance according to 
their key words, title abstract, of which two succeeded the 
full screening process11,29 (Figure 1).

Eligibility Screening
Following PRISMA21 as a guide, the authors screened all 
identified articles for duplications, content eligibility, rele-
vance, and finally full-text screening. Duplications were 
identified and removed. The remaining article titles, 

keywords, and abstracts were screened for content elig-
ibility. Articles deemed irrelevant to digital healthcare 
practice, competencies, and capabilities were excluded. 
Full text of the remaining articles was screened. Those 
which met the inclusion criteria were agreed (Table 1).

Thematic Framework Analysis Approach
Data analysis was structured using a thematic framework 
analysis approach.22 Analysis was achieved in stages: Data 
management 1) thorough immersion in the identified litera-
ture constructing a framework by identifying descriptive 
characteristics then 2) indexing capabilities; Abstraction 
and Description 3) charting the capabilities to categories 4) 
mapping the categories to themes and finally Explanations 5) 

Figure 1 Example of combination of search terms used in scoping literature to identify articles.
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interpreting the findings. In summary, the approach aimed to 
clearly map themes, identify findings, and form a discussion. 
It should be noted, although the stages of analysis are 
depicted as linear, in practice data management, abstraction 
and description, and explanations were iterative.

Results
A PRISMA approach was used21 (Figure 2). After iden-
tifying relevant articles from database searches (n22), the 
duplicates were removed (n1). The authors then screened 
titles, abstracts, and keywords for eligibility by applying 
the inclusion/exclusion criteria (Table 1). Eight further 

articles were excluded; they lacked capabilities for deli-
vering digital healthcare and were deemed to not repre-
sent appropriate capabilities or a professional 
competency framework. For example, there being a lack 
of direct focus on capabilities,7,30 description of educa-
tional elements or pedagogical approaches,31 

recommendations,32–34 or discussion of intervention 
categories29 despite key words and titles that implied 
relevance. The full text articles of the remaining articles 
(n13) were retrieved. The authors independently 
reviewed these. Any differences in selection during 
screening and review were resolved by consensus.

Table 1 Inclusion and Exclusion Criteria for Screening

Inclusion Exclusion

Articles published between January 1, 2000 - December 31, 2019 Articles published before January 1, 2000
English language Absence of digital capabilities or competencies

Professional capability framework Models for developing capability frameworks

Competencies applicable to delivering digital healthcare Elements towards building frameworks
Capabilities for a digital healthcare workforce Educational framework design

Figure 2 PRISMA approach Flow Diagram illustrating the scoping, and screening process. 
Notes: Adapted with permission from Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that 
evaluate healthcare interventions: explanation and elaboration. J BMJ. 2009;339:b2700.21
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Thirteen articles were included in the final selection. 
These were considered to contain relevant, appropriate, and 
diverse contexts regarding digital healthcare capabilities 
required of a healthcare service or professional (Table 2).

Scoping the literature found the terms capability, skill, 
characteristic, and competence were used interchangeably. 
Henceforth, the term capability is used to represent all terms; 
it is considered to encompass competency, extending beyond 
implied skills emphasizing adaptability, continued learning, 
and self-efficacy, addressing a wider view of professionalism.-
11,26,35 Capability is described as the aptitude to fulfill a task or 
type of work rather than focusing on the limitations applicable 
to specific roles.25 This is a point of view the authors agree 
with and have chosen to adopt this stance. The complex 
changing and adaptable nature of healthcare delivery is a 
reason why an open mind should be kept when considering 
what the role of PCDHc capabilities are.11,25,26

Analysis: Identification of Capability, 
Categories, and Themes
Following thorough immersion in the identified articles 
and constructing a framework by identifying descriptive 
characteristics the authors proceeded with their analysis.

Indexing Capability
The initial index contained 111 capabilities (both author’s 
capabilities merged). After repetitions were removed this 
reduced to 59 capabilities.11,36–46 Indexing the capabilities 
in this way made it possible to re-group the capabilities 
according to category if required.

Where multiple capabilities were identified as a group, 
these were individually labeled to reflect them as singular 
parts. For example, if “communication, collaboration, and 
participation” and “information, data, and media litera-
cies” were cited as single capabilities in the source articles 
the authors separated them into individual capabilities of 
“Communication”, “Collaboration”, “Participation”, 
“Information literacy”, “Data literacy”, and “Media lit-
eracy”. Each capability was cross-checked and agreed 
between the authors.

Charting Categories
Charting the capabilities identified 13 categories. To assist 
in charting to categories, each category required a 
research-specific description. Category descriptions 
assisted in demonstrating a research-focused understand-
ing of why each capability had been charted to a particular 

Table 2 Articles Eligible for Inclusion in the Review (N13)

Reference Comment

Adelaide University (2017)34 Identified as a Capability - For graduates to progress into workforce supported by digital practices in health

Australian Digital Health 
Agency (2018)43

Identified as a Capability - Areas of practice in digital health that reflect capabilities in professional practice

Brunner (2018)11 Identified as a Capability - For graduates and health professionals to be e-ready and adaptable in the workforce

Di Donato (2019)44 Identified as a Capability - Current and potential recognition of capabilities that underlie allied health professional 

role and activities in a digital health workforce

NHS (2018)15 Identified as a Capability - Support the improvement of the digital capabilities of everyone working in healthcare

Eysenbach (2001)36 Identified as a Characteristic – These are listed as outcomes however are described as activities reflecting 

competencies

van Houwelingen (2016)37 Identified as a Competency - Used in professional practice of nurses operating Telehealth

Honey (2018)38 Identified as a Competency - Principles for using informatics in nurses entering practice

Jisc (2018)39 Identified as a Competency - Expertise for developing, delivering and educating digital health practice framework

Nagle (2014)40 Identified as a Competency - Principles for using informatics in nurses entering practice

Martin-Sanchez (2017)41 Identified as a Competency - A framework to define the discipline of Health informatics

Royal College of Nursing 

(2018)42

Identified as a Competency - For digital practice in nursing

APS (2017)35 Identified as a Competency - For design and delivery of a digital health service
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category, and later why the category was mapped to a 
theme.47

Mapping Themes
Once all the data had been labeled and categorized further 
refinement was required. The data in each category were 
reviewed together with the research objective (to scope 
and map available evidence of capabilities relevant and 
fundamental to the delivery of PCDHc). Finally, connec-
tions were made which created the themes. At this point, 
the author’s looked beyond the article context and toward 
the category descriptions and the developing themes.47 

Finally, 59 capabilities charted to 13 categories, which 

were mapped as four themes: Change Management, User 
Application, Data Information & Knowledge, and 
Innovation (Figure 3). Validating the mapping towards 
generating the themes involved the author’s analysis of 
the key characteristics as laid out in the capabilities and 
categories (Table 3).

Findings
This section provides a description of the four themes: 
Change Management, User Application, Data, 
Information & Knowledge (DIK), and Innovation. They 
have been identified and validated through an iterative 
process of data analysis and consideration of the research 

Figure 3 Data synthesis figure of thematic analysis from labels to categories to themes.
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Table 3 Capabilities Charted into Categories

Reference (n13) Capabilities (n59) Category (n13)

Adelaide University (2017);34 Jisc (2018);39 NHS (2018)15 Digital creation Applied Innovation: Activities that aim to close the gap between the 

theory and the practice of innovation.
Adelaide University (2017);34 Jisc (2018);39 NHS (2018)15 Digital problem solving

Jisc (2018)39 Digital communication

NHS (2018)15 Safety and security (digital)

NHS (2018)15 Digital identity

Eysenbach (2001);36 Di Donato (2019);44 Australian 

Digital Health Agency (2018);43 Royal College of Nursing 

(2018);42 NHS (2018)15

Education Education: Education is the process of facilitating learning, or the 

acquisition of knowledge, skills, values, beliefs, and habits. Educational 

methods include teaching, training, storytelling, discussion, and directed 

research.
Adelaide University (2017);34 Jisc (2018);39 Martin- 

Sanchez (2017)41

Digital learning

Adelaide University (2017)34 Digital development

Australian Digital Health Agency (2018)43 Safety (medicine and therapy)

van Houwelingen (2016)37 Knowledge

van Houwelingen (2016)37 Attitudes Holistic Care: The philosophy that the outcome or goal is greater than 

the sum of its parts; as such benefiting from consideration or inclusion of 

various elements that may not be strictly included in the definition of a 

given goal.

APS (2017)35 Client suitability

Eysenbach (2001)36 Enabling

Eysenbach (2001)36 Engage

Eysenbach (2001)36 Equity

Australian Digital Health Agency (2018)43 My Health Record

Adelaide University (2017);34 Royal College of Nursing 

(2018);42 NHS (2018);15 Jisc (2018)39

Innovation Innovation Behavior: The initiative to conceptualize, consider, attempt, 

or apply new ideas, products, processes, and procedures to a person’s 

work role, work unit, or organization.
Martin-Sanchez (2017);43 NHS (2018)15 Digital wellbeing

Australian Digital Health Agency (2018)43 Champion

Australian Digital Health Agency (2018)43 Enhanced models of care Innovative Practice: Practice with a new mindset or new way with value 

in it.
Eysenbach (2001)36 Extending (scope of care)

Adelaide University (2017);34 Martin-Sanchez (2017);41 

Jisc (2018);39 Royal College of Nursing (2018);42 NHS 

(2018)15

Data literacy Technology Literacy: Ability to use technology appropriately and 

effectively to access, manage, integrate, evaluate, create and 

communicate information.

Adelaide University (2017);34 Martin-Sanchez (2017);41 

NHS (2018);15 Jisc (2018)39

Information literacy

Brunner (2018);11 Martin-Sanchez (2017)41 Analytics

Jisc (2018);39 Adelaide University (2017)34 Media literacy

APS (2017);35 Australian Digital Health Agency (2018)43 Privacy and security Managing Technology: The integrated planning, design, optimization, 

operation, and control of technological products/tools, processes, and 

services.Australian Digital Health Agency (2018)43 Interoperability and data 

quality

Nagle (2014)40 Knowledge management

Martin-Sanchez (2017)41 Management sciences

(Continued)
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Table 3 (Continued). 

Reference (n13) Capabilities (n59) Category (n13)

van Houwelingen (2016)37 General skills Non-technology Skills: Skills relevant to the role, task, or responsibilities 

of the person that is not defined by technology.
van Houwelingen (2016)37 Implementation skills

van Houwelingen (2016)37 Clinical skills

van Houwelingen (2016);37 Brunner (2018);11 Adelaide 

University (2017);34 NHS (2018);15 APS (2017)35

Communication Partnership: Cooperative skills, tasks or ethic to advance mutual 

interests of more than one party/role.

Adelaide University (2017);34 Royal College of Nursing 

(2018);42 NHS (2018);15 APS (2017)35

Collaboration

Adelaide University (2017);34 NHS (2018);15 APS (2017)35 Participation

Eysenbach (2001)36 Encouragement

APS (2017);35 Di Donato (2019)44 Culture Professionalism: The conduct, behavior, and attitude of someone in a 

work or business environment. These are better defined as beneficial 

characteristics than as requirements of a role.APS (2017)35 Policies and procedures

APS (2017)35 Organizational practice

Honey (2018);38 Brunner (2018);11 Martin-Sanchez 

(2017);41 Royal College of Nursing (2018)42

Professionalism

Di Donato (2019);44 Royal College of Nursing (2018)42 Leadership

Eysenbach (2001)36 Efficiency

APS (2017)35 Risk assessment and 

management

Professional Standards: A set of practices, ethics, and behaviors that 

members of a particular body (or professional role) must adhere to.

Nagle (2014)40 Accountability

Eysenbach (2001)36 Enhancing quality

Eysenbach (2001)36 Ethics

Eysenbach (2001)36 Evidence based

Honey (2018);38 Brunner (2018);11 Martin-Sanchez 

(2017);41 Nagle (2014);40 NHS (2018)15

Information management Technology Skills: Abilities and knowledge needed to perform specific 

tasks. They are practical and often relate to mechanical, information 

technology, mathematical, or scientific tasks.
Brunner (2018);11 Honey (2018);38 Martin-Sanchez 

(2017);41 Nagle (2014)40

Information technology

Martin-Sanchez (2017);41 Honey (2018);38 Nagle (2014)40 Communication technology

Adelaide University (2017);34 Honey (2018);38 Jisc 

(2018)39

Information Communications 

Technology proficiency

van Houwelingen (2016);37 NHS (2018);15 Royal College 

of Nursing (2018)42

Technology Proficiency

NHS (2018)15 Data management

Adelaide University (2017);34 Jisc (2018)39 Digital identity User Development: Aims to provide people without experience or pre- 

requisite skills with concepts, methods, and tools to allow them to 

create, manage, or use a given task or tool.Adelaide University (2017);34 Jisc (2018)39 Digital wellbeing

Eysenbach (2001)36 Empowerment

Di Donato (2019)44 Enable

NHS (2018)15 Self (user) development

Brunner (2018)11 Patient focus
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objective. The four themes recognize the opportunity to 
align the application of technical skills towards healthcare 
professional capabilities required to deliver PCDHc.

Change Management
Change Management is described as the process, tools, 
and techniques used to manage the individual’s role in 
the change required to achieve an outcome.48 The theme 
Change Management is mapped from: professionalism, 
which recognizes the conduct, behavior, and attitude of 
an individual within a healthcare environment; education, 
which facilitates learning, the acquisition of knowledge, 
skills, values, beliefs, and habits; professional standards, 
which require ethical behaviors that the healthcare profes-
sional must adhere to; and the use of non-technology 
skills, which are relevant to the role, task, or responsibil-
ities of the individual that are not defined by technology.

User Application
The theme, User Application, relates to tasks, processes, 
responsibilities, and objectives that are designed or desig-
nated for operation by the healthcare individual (specifi-
cally for the healthcare individual to apply). Despite a 
long-standing focus on the individual in person-centered 
healthcare, at times referred to as the “user”, the authors 
found no consistent language or terminology to reflect the 
focus on the supporting elements for the individual to be 
able to apply themselves or the technologies of person- 
centered healthcare. Therefore, the term “User 
Application” is considered a novel term for the purpose 
of this article. User Application differs from the theme 
Change Management in the person-centered focus of the 
healthcare individual as opposed to the focus on change 
itself. The theme is mapped from: User-development, sug-
gesting the preparation of inexperienced individuals, those 
who require pre-requisite skills, methods, and tools to 
allow them to create, manage or use a given task or tool; 
and holistic care, described as greater than the sum of its 
parts. This theme benefits from consideration or inclusion 
of diverse elements; the third category in this theme is 
partnership, collaboration to advance mutual interests of 
more than one individual/profession.

Data, Information, Knowledge
The term Data, Information, Knowledge (DIK)49 repre-
sents the ability to identify data, interpret information, 
and create knowledge. The theme emphasizes insight, 
technical ability, knowledge, and understanding rather 

than “hands-on” healthcare application. DIK is mapped 
from: technology skills, which require the acquisition of 
ability and knowledge needed to perform specific mechan-
ical, mathematical, or scientific tasks; technology literacy, 
which requires the ability to use technology appropriately 
and effectively to access, manage, integrate, evaluate, cre-
ate, and communicate information; and managing technol-
ogy, which requires the ability to integrate planning, 
design, optimization, operation, and control of technologi-
cal products, processes, and services.

Innovation
Innovation is defined by the authors as fundamental to the 
creation, development, and adoption of contemporary 
models of care. This theme is mapped from: innovative 
practice, which requires valuing the opportunity of apply-
ing a new mindset; innovation behavior, requiring the 
ability to conceptualize, consider, attempt or apply new 
ideas, processes, and procedures; and applied innovation, 
which aims to close the gap between the theory and the 
practice. Technology is rapidly evolving. The development 
of new tools, applications, and opportunities provided by 
technology continually challenges current processes and 
technical proficiencies which in turn encourages innova-
tion behavior.

Whilst evidence-based practice is a vital tenet of main-
taining professional standards for high-quality healthcare, 
and represented in the capabilities of Change 
Management, these are directly impacted by the ability to 
conceptualize new forms of evidence, new mindsets for 
which evidence may be needed, and practices that may 
need review in light of new evidence and technology. 
Innovation practice is therefore a key factor in allowing 
the important function of continuing innovation to occur 
and in turn supporting and complimenting other themes 
identified.

Summary of Themes
The capabilities that mapped together forming each of the 
four themes shaped the priorities of each theme reflected 
in their definitions. The authors then considered whether 
the capability themes identified collectively and individu-
ally genuinely support PCDHc. Common focal points from 
each theme were found to provide complimentary as well 
as clashing interests in how they support PCDHc. The 
common points were technology focusing on its new pos-
sibilities and required literacy; contemporary models of 
care considering their objectives as well as the goal to 
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develop and adopt such models; and finally the role of the 
individual in and for the given capability. The role of the 
individual is complimented between the theme of Change 
Management and User Application to achieve an outcome, 
whereby Change Management addresses the healthcare 
professional and User Application addresses the indivi-
dual. These two themes however equally stand apart 
from each other in that Change Management prioritizes 
the change itself that needs managing whereas User 
Application prioritizes the person at the center above all 
else.

The objectives of contemporary models of care are 
reflected as priorities in the theme of Innovation and 
User Application by focusing on how these objectives 
are applied along with supporting the individual in achiev-
ing their appropriate outcomes of care, respectively. The 
theme of Innovation fundamentally focuses on innovations 
required to do so whereas User Application places the 
person as the priority instead. Innovation and Change 
Management converge regarding development and adop-
tion of contemporary models of care. Innovation priori-
tizes the earlier stages of development whereas Change 
Management addresses the elements needed to see a suc-
cessful adoption of such models of care and so represent 
related yet distinct parts of the same goal.

Technology brings together DIK, Innovation and User 
Application in using technology literacy to allow an indi-
vidual to achieve an outcome that may be defined or 
created by innovations in technology and/or the model of 
care. These themes stand apart from each other in each 
prioritizing the technology itself over the purpose for its 
use, or the capacity to create new methods and outcomes 
of or prioritizing the support needed for the individual to 
achieve and outcome, respectively.

Discussion
Do the Current Capabilities Support 
PCDHc?
Four themes were identified from mapping the capabilities, 
with common focal points and points of difference among 
the scope and definitions in each theme. A clear under-
standing of the capabilities required to genuinely support 
PCDHc is dependent on a clear understanding of how to 
define PCDHc. The term PCDHc is comprised of: person- 
centered that can be considered as the individual with a 
role in the healthcare journey; digital that can be repre-
sented as the technology that is shaping contemporary 

healthcare and lastly healthcare itself can be thought to 
represent the contemporary model of care being used. The 
common points of interest across the four themes of cap-
abilities thus support that the capabilities found in current 
literature do collectively support PCDHc. The NHS cap-
ability framework listed capabilities that mapped across all 
four themes; however, there was at least one category 
within each theme that did not contain any capabilities 
from this framework.15 The digital capability framework 
for health professional published by Brunner et al in 2018 
did not provide any capabilities that mapped to the theme 
of Innovation.11 The available discourse around capabil-
ities for PCDHc shows great variation in the recognition of 
required capabilities from across the four themes identified 
in this article to support PCDHc. Siloed discussion of the 
capabilities overlooks opportunities for alignment that 
could lead to more productive conversations and a better 
understanding of healthcare outcomes for contemporary 
models of care.

Realizing needed change in the adoption of PCDHc for 
the health professional and individual alike can be sup-
ported by the categories that were mapped to Change 
management. The theme of User Application recognizes 
what an individual’s healthcare journey should address 
how the use of healthcare technology and services should 
be applied to deliver benefit in health outcomes. The 
delivery of healthcare, especially with the use of technol-
ogy should maintain a focus on the delivery of care 
(encouragement, collaboration, and attitude) along with 
individual digital user outcomes (digital wellbeing and 
My Health Record). The theme recognizes the healthcare 
individual together with the application of professional 
skills as necessary components of successful PCDHc.

While the focus of DIK is technical proficiency, 
required in the application of DIK, its value is fundamental 
in the enablement of successful Change Management and 
User Application. Diagnosis and delivery are essential 
components of any health process; DIK is an essential 
partner to all themes, allowing PCDHc to be holistic in 
design and delivery. The basic concept of informed deci-
sions requires the ability to understand the information 
needed to be able to make a decision.

Effective change of tools, behaviors, and potential out-
comes is benefited by a thorough understanding of how 
any change impacts any part of the healthcare journey. 
Holistic mindsets are imperative in maintaining healthcare 
practice and delivery and must align with the objective of 
PCDHc. Applied innovation thus supports the objective of 
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achieving PCDHc by focusing on bringing theory and 
practice closer together. The four themes, together with 
the research aims and objectives, form the scaffold for the 
following discourse of PCDHc.

Future Directions and Considerations
The authors suggest, despite the urgent need for transi-
tional models of healthcare, debates regarding professional 
digital capability persist in being “siloed” and 
“paternalistic”.13,20,47 The authors propose transitioning 
to PCDHc requires refocusing (rather than rewriting) cur-
rent capabilities. Focusing on Change Management; User 
Application; Data, Information, and Knowledge; and 
Innovation.

Personal Cost in Change Management
Emphasis on Change Management11,37–46 implies high 
regard for capabilities that leverage technical skills and 
knowledge as effective performance in a professional role. 
A common occurrence in the workplace is the expectation 
of developing digital literacy and capability skills without 
appropriate investment in either time or support.50,51 There 
is a recognized expectation on healthcare professionals 
entering the workforce to be future-ready and proficient 
for PCDHc.11,36

The investment in time and effort, to transition to 
suitably proficient in new and evolving technical and pro-
cedural skills, results in hugely variable cognitive and 
professional load. The impact is represented in the litera-
ture as a professional burden.36,41,51 This burden effects an 
individual’s capacity to develop capability, thus creating 
simultaneous cause and effect of being overwhelmed and 
performance being compromised.51 Insufficient or ineffec-
tive change management is thus an important concern for 
individuals, healthcare professionals, and organizations. 
For all individuals, the potential consequence of digital 
illiteracy is disengagement.52 This multifaceted effect alie-
nates individuals rather than valuing their interaction.18

Digital learning and development places a priority on 
the capability to achieve new and evolving technical pro-
ficiencies; for example, “digital learning and 
development”.36,41 Professional standards for accredita-
tion, registrations, and other professional obligations dic-
tate the change management needs and investments of the 
healthcare professional. If these standards are perceived as 
the motivation for a professional, who invests time and 
effort into gaining new capabilities, a reactive culture 
toward change management can be created rather than a 

pro-active one. The nuances of change management alone 
cannot truly reflect the intentions of PCDHc, which relies 
on a pro-active, innovative mindset.

Perspective and Priorities
The application of Bandura’s theory of self-efficacy in the 
context of health behavior remains in high regard when 
improving health outcomes.4 When considering User 
Application and development, the practice of self-efficacy 
should be prominent in creating and supporting elements 
of self-development and empowerment. However, the 
focus of capabilities identified in this review was aligned 
with the healthcare professional perspective of skills and 
objective goals, rather than the individual’s health out-
come. The subtle but important difference in the under-
lying perspective implies that the practice of self-efficacy 
in healthcare, which should be the foundation of person- 
centered care, is not reflecting the theory and thus is not 
promoting a truly PCDHc. The authors suggest, this lack 
of alignment between theory and practice of person-cen-
tered care exemplifies the disconnect between digital cap-
abilities in healthcare.

DIK is technical in its focus, of observation, description, 
and instruction.49 This focus misses the point, how to influ-
ence effective performance. The review identifies a strong 
consensus on the value of technology, rather than the cap-
ability of using technology to improve health outcomes. 
Further, the repeated emphasis on information 
management,11,15,40,42,43 rather than the importance of 
understanding the management of data,15 knowledge,42 

and interoperability,45 suggests that information is deemed 
more valuable than knowing what to do with it. This 
restricted perspective of healthcare is considered to be limit-
ing the ability for transformation toward PCDHc and envi-
sioning a holistic perspective of the contemporary 
landscape. The inevitable growth of new technology-related 
knowledge constantly requires resources such as time and 
professional development support allocated accordingly. 
This iterative demand impacts the professional’s ability to 
remain open to the broader reaches of healthcare knowledge 
and needs.13 Specialist wisdom adds value to knowledge, 
and this requires judgment that is unique and personal to the 
individual.49 The appropriate application of wisdom should 
be regarded as innovation for the benefit of bridging knowl-
edge and capabilities. Application of wisdom has the poten-
tial to benefit the holistic perspective of PCDHc seeks to 
attain.
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The National Health Service, Health and Care Digital 
Capability Framework15 describes digital safety and secur-
ity as the responsibility of championing safe and secure 
digital creation. The NHS framework requires the profes-
sional to reflect and evaluate unforeseen or unintended 
consequences their “digital methods and use of technol-
ogy” may have on safety and security rather than vice 
versa.15 The fundamental priority of exploration into unde-
fined knowledge, rather than conforming with current 
knowledge, is an innovative value that brings greater 
value than technical proficiency or professional merit 
alone can achieve.

In 2015, Gammon et al identified a fundamental dis-
connect between technology capabilities and healthcare 
service development and delivery.20 This review reawa-
kens their concerns, which remain present and need 
greater attention in discourse regarding PCDHc capabil-
ities and professional practice. Focusing on digital capabil-
ities, such as the ability to use technology rather than 
understood to be integral to care, overlooks the fact that 
such capabilities impact professional functions required of 
healthcare delivery. These include clinical and ethical 
decision-making, empowerment, suitability for services, 
promotion of health and wellness, and new models of 
care.11,53

Chronic disease management is growing sector in 
healthcare,54 involving greater input from the healthcare 
individual over time than any other sector of healthcare. 
Complex chronic care therefore represents a good fit for 
discussing PCDHc as the future model of care. The 
authors refer Grover and Joshi’s55 review of Chronic 
Disease Models (CDM) models, including Chronic Care 
Model (CCM).5 The CCM demonstrates a robust model in 
supporting and improving chronic care. The integration of 
information systems is deemed the weakest attribute of the 
Chronic Care Model.5 However, the development in tech-
nical capability and related literature compensate for this. 
The CCM defines the outcomes of the healthcare journey 
rather than defining the role of a healthcare professional 
within that journey. This is in contrast to the Digital 
Capabilities articles identified in this scoping review that 
predominantly positioned the role of the healthcare profes-
sional within a paternalistic model of care. One which 
oversees the health outcome. This is a subtle distinction 
but the authors consider this to be a fundamental nuance in 
understanding the role of capabilities in PCDHc.

Digital tools and technologies can assist and support 
the delivery of person-centered healthcare. Understanding 

the purpose of using digital tools and technologies can 
assist in more productive conversations on how to define 
professional capabilities in PCDHc. This review affirms a 
previously held conviction that discourse on healthcare 
practices and professional capabilities do not reflect truly 
person-centered healthcare.13,20 The realignment of cap-
abilities towards the person’s healthcare outcomes, rather 
than the professional’s immediate obligation can steer the 
perspective towards a real PCDHc system.

The consistent reference to data, information, and 
knowledge with an absence of wisdom reaffirms the gap 
between appreciation of digital capabilities and their place 
in PCDHc. Valuing holistic wisdom, across rather than 
towards skills in isolation, may be one way to address 
the technical focus rather than sought-after person-cen-
tered health outcomes. In PCDHc delivery, the unpredict-
able nature of the healthcare individual and professional 
will always impact the use and application of any task, 
tool, or technology. While healthcare tools and technology 
continue to evolve, professional capabilities must also 
evolve to address the complex behavior of the person at 
the center of their healthcare journey.

Limitations
Our study has several limitations, firstly that the scope of 
literature was not systematic. The risk of the current 
method is that appropriate articles may have been missed 
in the scoping exercise. Further exploration of this project 
or continuation would be advised to conduct a systematic 
review as the primary step. This project has also been 
completed over a relatively short six-month period, within 
the parameters of routine work and without any funding or 
additional time sought or received.

Given the relatively new field being investigated, and as 
such a new field of resources available, there were limited 
opportunities to develop frameworks/guidelines. This is, in 
turn, why a smaller project was conducted to gauge feasi-
bility and scope for further potential investigation/research. 
Only two researchers conducted this research project how-
ever, it should be noted that the two researchers represent 
very different health disciplines, which itself is a benefit 
supporting a cross-discipline perspective of the subject mat-
ter. All data and findings were primarily validated by each 
author moderating the other’s work. Final validation was 
sought by requesting support from one further expert in the 
field of health, care, and education.
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Conclusion
This scoping review confirms the assumption that digital 
skills will empower all healthcare stakeholders is incorrect. 
Bandura4 and Wagner5 have repeatedly discussed the need 
for appreciation of complex human behavior change. The 
need to enable and empower the healthcare individual in their 
digital healthcare journey is equally part of this conversation. 
Achieving these goals for the individual requires supporting 
self-efficacy4 and delivering PCDHc for safe, quality health 
outcomes for the healthcare individual and health service.

As recently as 2015, the authors identified, the contin-
ued disconnect between (or siloed delivery of) health, care, 
and the accepted innovations of technology available.20 

However, articles continue to fail to acknowledge the 
impact of behavior4,11 on the delivery of PCDHc.11,20 

The appropriate application of reflective practice, PCDHc 
delivery, and use of the capabilities discussed in Brunner 
et al and other articles40–44 remains open and important to 
achieve a truly PCDHc. This scoping review suggests 
healthcare models continue to be interpreted to fit the 
needs of the healthcare professional without the considera-
tion of person-centered care. Healthcare professionals and 
researchers need to work together to address the intrinsic 
behaviors that could potentially allow for effective change 
in healthcare practice or health outcomes.

The root of this issue may be the gap that Gammon et al42 

identified between models of care and digital technology 
evolutions. The authors propose it is time to stop generating 
ubiquitous silos and start bridging the gap between technol-
ogy and the practice of healthcare. This review also draws 
attention to the need for more research to enable digital 
healthcare systems and services to be designed to realize 
complex human behaviors and multiple person-centered 
care requirements. Clarity and consistency of the objectives 
of PCDHc and the appropriate mindset for truly encompass-
ing them may be beneficial in revising and/or further explor-
ing the effective capabilities for PCDHc.

The authors acknowledge that people are complex, 
technology is constantly adapting, and care will always 
need to evolve to meet chronicity and changing behaviors. 
Any investment in resources such as time and effort into 
gaining new digital capabilities and professional develop-
ment needs to be allocated appropriately. Now more than 
ever, it is imperative to align healthcare capabilities with 
technologies to ensure that the practice of PCDHc is the 
empowering journey for the healthcare user that theory 
implies.
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