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Abstract

Background: The recent proliferation and application of digital technologies in public health has spurred interest in digital
public health. However, as yet, there appears to be alack of conceptual clarity and consensus on its definition.

Objective: Inthisscoping review, we seek to assess formal and informal definitions of digital public health in the literature and
to understand how these definitions have been conceptualized in relation to digitization, digitalization, and digital transformation.

Methods: We conducted a scoping literature search in Ovid MEDLINE, Embase, Google Scholar, and 14 government and
intergovernmental agency websites encompassing 6 geographic regions. Among atotal of 409 full articlesidentified, wereviewed
11 publications that either formally defined digital public health or informally described the integration of digital technologies
into public health in relation to digitization, digitalization, and digital transformation, and we conducted a thematic analysis of
theidentified definitions.

Results: Two explicit definitions of digital public health were identified, each with divergent meanings. The first definition
suggested digital public health was a reimagination of public health using new ways of working, blending established public
health wisdom with new digital concepts and tools. The second definition highlighted digital public health as an asset to achieve
existing public health goals. In relation to public health, digitization was used to refer to the technical process of converting analog
records to digital data, digitalization referred to the integration of digital technologies into public health operations, and digital
transformation was used to describe a cultural shift that pervasively integrates digital technologies and reorganizes services on
the basis of the health needs of the public.

Conclusions: Thedefinition of digital public health remains contested in the literature. Public health researchers and practitioners
need to clarify these conceptual definitions to harness opportunities to integrate digital technologies into public health in away
that maximizes their potential to improve public health outcomes.
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Introduction

Background

The past two decades have been characterized by rapid
proliferation and application of digital technologies in various
domains of public health [1,2]. A wide range of these digital
technologies, including mobile apps, social media, wearables,
artificial intelligence, and big data, have been deployed with
promises of increased speed, efficiency, and cost-effectiveness
of public health services [3]. The increasing importance of
digital technologies in public health is underscored by the
creation of strategic frameworks by international and regional
public health agenciesto harnessthe potential benefits of digital
technologies to improve public health outcomes [4].

Recognition of theimportance of digital technologiesin public
health services is further emphasized by the increasingly
common use of the term digital public health within public
health discourse [5]. The use of this term was popularized
following the publication of the digital-first strategy of Public
Health England in 2017 [6]. It has now been used to describe
a wide range of public health activities that consider and use
digital technologies [6]. For example, universities around the
world have begun to offer graduate programs in digital public
health [7,8], some public health journals have made calls for
specid editions on digital public hedlth [9], and others have
established topical sections with a specific focus on digital
public headth [10]. Digital public health conferences and
high-level intergovernmental forums on digital public health
are a'so now commonplace [11].

Although the integration of digital technologies into clinical
medi cine has been broadly characterized within the eHealth and
digital health literature, the unique considerations of integrating
digital technologies into public health, including services
focused on disease prevention and population health needs,
have been less well defined [12,13]. The intended meaning of
digital public health appears to be implicitly understood as the
integration of digital technologies in delivering public health
services [7,9]. However, there appears to be a lack of clarity
and consensus on a formal definition of digital public health.
As interest in the use of digital technologies in public health
grows exponentially, especialy with recent developments in
response to the COVID-19 pandemic [14], the need to clearly
define digital public health has become more pressing.
Achieving such conceptua clarity and consensus can help
inform and align ongoing development, advocacy, policy,
research, and implementation in thefield to maximizeitsimpact
on achieving public health goals, as well as facilitate the
evaluation of these efforts across jurisdictions.

https://publichealth.jmir.org/2021/11/€30399
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Objective

To the best of our knowledge, there are presently no published
reviews aimed at defining digital public health in the literature.
Therefore, we aim to understand how public health researchers
and practitioners conceptualize and define digital public health
through a scoping review of the literature. Given the nascent
nature of thefield of digital public health, we framed our review
toinclude both formal and informal definitions and descriptions
of digital public health found in the existing literature.

Methods

Overview

Thefindings presented in this study are part of alarger scoping
review aimed at conceptualizing the breadth of digital public
health, the methods for which are described el sawhere[15]. For
this study, we used the framework by Arksey and O'Malley
[16] with adaptations as suggested by Levac et al [17]. This
framework is useful in clarifying complex concepts and has
been widely used in emergent fields of health research where
available evidence is heterogeneous. Our reporting adheres to
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelinesfor scoping reviews[18].

Data Sources

We searched the MEDLINE (Ovid) and Embase (Ovid)
bibliographic and citation databases for relevant literature on
digital and public hedth. Gray literature searches were
conducted using Google Scholar and manua searches of 14
agency and country-specific websites (Multimedia Appendix
1). Manual reference list searches were also conducted for
included articlesto identify additional publications of relevance.
This expansive literature search was pragmatic given the
emergent nature of the field of digital public health.

We explored the intersection between digital health and closely
related domains (eg, virtual health, mobile health or mHealth,
eHealth, digit* or different suffixes of digit, such asdigitization)
with public health domains as described by the Canadian Public
Health Association [19] to determine our final search termsto
be applied to the bibliographic databases. This approach
balanced our aim to comprehensively assesstheliterature while
ensuring precision by including genera search terms such as
digital health and public health. Considering that our focuswas
on broad conceptual articles, weincluded search terms (Textbox
1) that excluded primary studies such as cross-sectional studies
and clinical trials using the NOT Boolean operator. We limited
our searchesto publicationsin English and atime frame between
January 2000 and June 2020, the time when we conducted the
literature search.
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Textbox 1. Search terms.
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Digital health

“mHealth” or “m-health,” “eHealth” or “e-health,” “virtual health,” “mobilehealth,” “online health,” “internet-based health,” “ computer-based health,”
“health informatics,” “social media,” “predictive algorithms,” “artificial intelligence,” “machine learning,” “big data,” “web-based health,” “digital
public health,” “digital health,” “digitalization,” “digital tools,” “digital technologies,” “telehealth”

Public health (combined using AND)

“public health,” “health promation,” “health prevention,” “health protection,” “health policy,” “health determinants,” “heath evaluation,” “health
economics,” “public health ethics” “risk assessment,” “epidemiology,” “community health,” “emergency preparedness,” “emergency response,”
“health equity,” “social justice,” “social determinants,” “public health surveillance”

Excluded (using NOT)

“trial,” “cross-sectional”

In addition, we used a simpler search strategy for the gray
literature, using only the search termsdigital AND public health
on Google Scholar given that traditional advanced search terms
as described above yielded imprecise results. The same terms
were applied in the Google search engine to inspect 14
preidentified government and intergovernmental agency
websites (Multimedia Appendix 1). For example, to search the
Government of Canada website [20], we used the search terms
digital and public health with site:canada.ca on Google to
identify relevant publications. This was done to ensure
consistency of our searches across included websites. Thefirst
100 returns from Google Scholar and each website were
reviewed. Relevant publicationsfrom all searcheswere exported
to Covidence (Veritas Health Innovation) [21] for citation
management and review.

Screening Procedure

Titlesand abstracts were screened on the basis of pre-established
inclusion and exclusion criteria. We included articles that
broadly conceptualized digital health from a population and
public health perspective and were published in English between
January 2000 and June 2020. We drew on the definition of
public health by the Canadian Association of Public Health: an

https://publichealth.jmir.org/2021/11/€30399

organized effort of society to keep persons healthy and prevent
injury, illness, and premature death, including a combination
of programs, services, and policiesthat protect and promotethe
health of al [19]. We excluded publications eval uating specific
health programs or interventions and those focused solely on
clinical perspectivesor short summaries of lessthan 500 words.
Two reviewers (11 and AXTX) screened 25% (1131/4523) of
the titles and abstracts independently and discussed them to
resolve screening discrepancies. The remaining titles and
abstracts were screened by at least one reviewer. All full texts
and gray literature included in the initial screening were then
independently assessed by both reviewers using a structured
framework (Multimedia Appendix 2), with discussions to
resolve discrepancies and achieve consensus for inclusion. For
this analysis of full texts included in the review, we identified
articlesthat formally or informally defined the notion of digital
public health. During our review, we found that a significant
number of articles made references to the terms digitization,
digitalization, and digital transformation in public health.
Therefore, we expanded our review to include articles that
clarified the roles of digitization, digitalization, and digital
transformation in relation to public health. A summary of the
selection processis described in Figure 1.
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Figure 1. Flow diagram of the search and study selection process following the PRISMA (Preferred Reporting Items for Systematic Reviews and

Meta-Analyses) guidelines for scoping reviews.
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Data Extraction and Analysis

Selected full texts were imported into QSR NVivo version 12.
The bhibliographic characteristics of the selected articles,
including article type, publication year, country where the
research was conducted, and continent of institutional affiliation
of the first author, were extracted. The extraction and analysis
were conducted by one reviewer, who discussed emergent
perspectives and findings with the research team to refine the
analysis. Considering that the analysis aimed to derive meanings
for digital public health, including both formal and informal
definitionsof digital public health and related terms, we applied
a thematic analysis to the selected papers following the
recommendations of Braun and Clarke for thematic analysis
[22]. Beginning with initial data familiarization and coding
using inductive techniques, we noted references to the
integration of digital technologies in relation to public health
using the terms digitization, digitalization, and digital
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transformation. We searched through initial codes to identify
substantive definitions and implicit definitions relative to these
terms. Finally, we reviewed the themes and summarized the
perspectives identified in the form of a narrative report.

Results

Overview

The characteristics of the 11 articlesincluded in our review are
presented in Table 1. All selected articles were published
between 2009 and 2020, with 91% (10/11) published between
2016 and 2020, reflecting the nascent nature of the subject.
Furthermore, 82% (9/11) wereled by authorswith institutional
affiliationsin Europe, with only 1 article published by an author
in North America. All 11 articles, to varying extents, clarified
therolesof digitization, digitalization, and digital transformation
in relation to public health.
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Table 1. Characteristicsof included articles defining digital public health and clarifying digitization, digitalization, and digital transformationinrelation
to public health (January 2000 to June 2020; N=11).

Study Article Country or  Continent  Definition of digital  Descriptionof digitiza Description of digital- Description of digital
type agency of public health tion ization transformation
first author
Azzopardi- Commen- Malta Europe Not stated Not stated Not stated directly; it  Animportant and in-
Muscatand tary supposes that digital-  fluential process that
Serensen ization extends be- has substantial impact
[5] and Az- yond platformsand  on health systemsand
zopardi- mechanisms, through  will fundamentally al-
Muscat et which patientsinteract  ter the future of
al [23] with health services, health.
toincludehedlth-relat-
ed smartphone apps,
quantified self-mea-
surements of physio-
logical variables, and
use of big data draw-
ing on lifestyle datato
profoundly alter
health outcomes.
Expert Pan-  Report European  Europe Not stated Theprocessof chang- The use of digital An important and in-
el on Effec- Commis- inginformationor da- technologiesin the fluential process that
tive Ways sion tainto adigital for- context of theproduc-  has substantial impact.
of Invest- mat. It involves creat- tion and delivery of a It isacomplex and
ingin ing adigital version  product or service. multifaceted issue. It
Health [24] (using bits and bytes)  Such digital technolo- indicates that health
of analog or physical  giesallow health ser-  care services and sys-
sources such asdocu- vicesto beorganized, temsareinatransi-
ments, images, produced, and deliv-  tion in which more
sounds, and more. eredinnew ways. It health services and
Thiscreatesacode,  could range fromthe processeswill bedigi-
which can subsequent-  use of computersand  talized. It encompass-
ly beused inthecon- electronic health es the instrumented
text of a process, recordsto homemoni-  effort to meaningfully
product, or service. In  toring of patients, introduce new digital
thiscase, inaheath  electronicmedical de-  information and com-
service. vices, and computer-  munication technolo-
aided visualization. gies and the corre-
sponding new process-
esinto the health care
sector.
Fitzpatrick Review Ireland Europe Not stated Not stated Not stated Implies cultural pro-
et d [25] cess of change that
appreciates that one
size does not fit all
settings.
Lu[26] Commen-  United North Not stated Changing reportsso  Not stated Not stated
tary States America that their contained
information may be
availableelectronical-
ly.
Mahlmann Commen-  Nether- Europe Not stated Not stated Not stated A driver of changein
etd [27] tary lands al industries, through

which the collection,
storage, processing,
and analysis of large
amounts of heteroge-
neous data may occur
at high speed.
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Study Article Country or Continent  Definition of digital  Descriptionof digitiza=  Description of digital- Description of digital
type agency of public health tion ization transformation
first author
Odoneetal Commen- European  Europe Digital public health  Not stated Digitalizationisaset Not stated
[28] tary Public isnot adiscipline per of tools or ameansto
Health As- se but an asset the achieve public health
sociation public health commu- aims and not an aim
nity hasto fulfill its initself. It should
aimsand mission. The support and enablethe
health system goal's of implementation of
quality, accessibility, public health princi-
efficiency, and equity ples but not modify
of health care em- them.
braced by public
health professionals
are unaltered by the
process of digitaliza-
tion.2
Public Report England Europe A reimagining of pub- Not stated Not stated End-to-end transforma:
Hedlth lic health using new tion of public health
England ways of working, services founded
[6] blending established strongly on user
public health wisdom needs. It requires the
with new digital con- harnessing and cre-
ceptsand tools. It rec- ation of novel, nontra-
ognizes the rapidly ditiona partnerships
changing context of across governments,
technol ogy, exploring academia, thetechnol-
new models of public ogy industry, and sci-
health using technolo- entific bodies. Such
gy and introducing transformation can
flexibility and re- leverage multiple
siliencethat will allow skillsand resourcesto
us to adapt our public help drive efficiency
health practice and and deliver value for
improve outcomes.” money across public
health.
Rachadell  Report European  Europe Not stated A technical process  Theuse of digital A complex butimpor-
et a [29] Public technologiesin the tant and influential
Health As- context of production processthat has asub-
sociation and delivery of a stantial impact on
product or service. health care.
Such digital technolo-
gies alow health ser-
vices to be organized,
produced, and deliv-
ered in new ways.
Ricciardi et  Commen-  Italy Europe Not stated Digitizationisatech- The use of digita Digital transformation
a [30] tary nical process. technologiesin the encompasses thein-
context of theproduc-  strumented effort to

tion and delivery of a
product or service.
Such digital technolo-
gies dlow headlth care
services to be orga
nized, produced, and
delivered in new
ways. Digitalizationis
therefore less of a
technical process(like
digitization), itisalso
an organizational and
cultural process.

meaningfully intro-
duce new digital infor-
mation and communi-
cation technologies
and the corresponding
new processesintothe
health care sector.
This process may be
influenced by ongoing
devel opments outside
the health sector.
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Study Article Country or Continent  Definition of digital  Descriptionof digitiza=  Description of digital- Description of digital
type agency of public health tion ization transformation
first author

World Report World N/AC Not stated Not stated Not stated A disruptive process

Health Or- Health Or- that allowsfor theinte-

ganization ganization gration of technolo-

[4] giessuch astheinter-
net of things, artificial
intelligence, big data
analytics, and
blockchain, along
with interoperability
of patient datathrough
hedlth data standards
to potentially enhance
health outcomes by
advancing disease de-
tection and response,
health outcomes by
improving medical di-
agnosis, data-based
treatment decisions,
and self-management
of care.

World Report World Europe Not stated; however,  Not stated Digitalization of Not stated

Health Or- Health Or- the authors note that health syssemsencom-

ganization ganization thereisaneed to advo- passes the establish-

Regional catefor stronger links ment and ongoing

Office for between digital health maintenance of cer-

Europe and public and popula tain basic elements of

[31] tion health objectives infrastructure, includ-

and to align the work
of digital partnersin-
side and outside the

ing but not limited to
hospital information

health sector.

systems, electronic
health records and as-
sociated clinical sup-
port systems, electron-
ic prescription and
dispensing systems,
telehealth and
telemedicine (the pro-
vision of health care
fromadistance), regis-
ters and registries,
mobile health, public
health surveillance,
and information por-
tals for patients and
health professionals.

8Predicated on the digital transformation of public health services that is founded on user needs.

BDefinition predicated on the digitalization of public health practices. Digital tools therefore serve to facilitate the already established public heath
goals and functionsin away that allows the practice to reap the potentia benefits of digitalization.

°N/A: not applicable.

Defining Digital Public Health

Regarding the main objective of our analysisto understand the
definition of digital public health, we only found 3 articles that
formally offered 2 definitions of digital public health within
our sample (Table 1). One of the articles was by Public Health
England and defined digital public health as areimagination of
public health, blending established public health wisdom with
new digital concepts and tools [6,32]. This article further
described digital public health asthe exploration of new models
of public health using technology while introducing flexibility

https://publichealth.jmir.org/2021/11/€30399

and resilience to allow the adaptation of public health practice
to improve health outcomes [6,32]. However, a second clear
description offered by Odone et al [28] referred to digital public
health not as a discipline per se but as an asset that the public
health community can use to fulfill its aims and mission to
ensure quality, accessibility, efficiency, and equity of health
care—aimsthat remain unaltered by the process of digitalization.

Digitization of Public Health
Textbox 2 summarizesthe perspectivesidentified in the selected
articles relating to digitization, digitalization, and digital
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transformation in public health. In relation to public health, 3
articles described digitization as a technical process of
converting analog (including paper-based) health records to

lyamu et a

digital formatsthat may then be available for use electronically
[24,26,30].

Textbox 2. Emergent perspectives on digitization, digitalization, and digital transformation from thematic analysis (January 2000 to June 2020).

Digitization
«  Technical process[24,26,30]

Digitalization

« Inclusion of technology in producing and delivering services[24,29,30]

«  Facilitates new ways of delivering health services [24,29,30]
« Anorganizational and cultural process [29,30]

«  Supports but does not change public health goals [28]

«  Ongoing establishment and maintenance of technology for health services [31]

Digital transformation

«  Complex and multifaceted process [6,24,29,30]

«  Fundamental change in the culture and model of service delivery [24,25,30]

«  Ongoing change process [24,29,30]

« A disruptive process requiring concerted effort at a meaningful integration of technology into health [30,31]

«  Extends beyond the health sector [24,27,30]
«  Person-centered [6,32]

« A transition process [24]

Digitalization of Public Health

We identified 5 perspectives related to digitalization in the
literature (Textbox 2). Overal, 3 articles referred to
digitalization in terms of the integration of technology in the
production of services[24,29,30]. Of noteisthat 2 articles used
the third as a main reference to this claim. Furthermore, these
articles suggested that the integration of technology “alows
health services to be organized and delivered in new ways’
[24,29,30]. Two of the articles further described digitalization
as less of atechnical process asin digitization and more of an
“organizational and cultural process’ [29,30]. Another article
referred to digitalization as a process that “supports public
health” principles and enables their implementation but does
not ater the goals of public health [28]. Yet another article
described digitalization in terms of the “establishment and
ongoing maintenance of basic infrastructure,” including but not
limited to hospital information systems, electronic medical
records, mobile health, and public health surveillance [31].

Digital Transformation of Public Health

Regarding digital transformation in relation to public health,
we identified 7 perspectives. First, 4 articles described digital
transformation in terms of its “complexity and multifaceted
dimensions,” requiring interdisciplinary collaborationsto ensure
theinfluential process of transformation [6,24,29,30]. Three of
the articles described digital transformation as a “fundamental
change in the culture and model of delivery” of health services
[24,25,30]. Furthermore, 3 articles suggested that digital
transformation “ extends beyond health care” to other industries
[24,27,30]. These 3 articles described digital transformation as

https://publichealth.jmir.org/2021/11/€30399

being both health-specific and driven by the broader changes
in society, including the widespread availability of smartphones
and theincreased awareness and tracking of health and lifestyle
data, as well as storage and processing of large amounts of
heterogeneous data that may not be directly related to health
but are relevant in understanding health and health outcomes
in populations. Digital transformation was also described in 4
articles as a “disruptive process involving concerted effort to
meaningfully integrate technologies’ and their related new
processes in public health services [4,24,27,30]. Thisinvolves
theformation of nontraditiona partnerships across governments,
academia, the technology industry, and scientific bodies. In
addition, 2 articles asserted that digital transformation of public
health services is founded strongly on user needs (i€, it is
person-centered) [6,32]. However, 1 article used digitalization
and digital transformation interchangeably and described digital
transformation asthe process of transition in which more public
health services and processes will be digitalized [24]. Of note,
many articles described these processes in relation to health
services, health systems, and the health sector, with public health
services subsumed within all 3 terms[24,31].

Discussion

Principal Findings

In this review, we sought to understand how public health
researchers and practitioners conceptualize and define digital
public health. Overall, we found that, as this emerging field
draws growing attention, the term digital public health hasbeen
diversely defined. First, wefound 2 formal definitions of digital
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public health. Although the Public Health England definition
is predicated on digital transformation and embraces a
transformational role for digital technologies in public health
[6], the definition by Odone et al [28] suggeststhat digitalization
is essential in a supporting role that helps facilitate existing
public health goals. Despite different visions of therole of digital
technology in public health, both definitions agree that digital
public health involves the integration of digital technologies
into public health to achieve public health goals, suggesting
that this integration can potentially improve outcomes and
efficiency of services.

lyamu et a

Informal descriptions of the roles played by digitization,
digitalization, and digital transformation in relation to public
health were identified. Although there were some divergent
views, the general perceptionin thereviewed literature wasthat
all 3 concepts represent increasing levels of complexity,
comprehensiveness, and thoughtfulness in the integration of
digital technologies into public health practices (Figure 2),
where digital transformation encompasses the most complex
and fundamental integration of digital technology across the
sector [30]. Nevertheless, some authors conceptualized digital
transformation as being a transitional phase on the way to the
digitalization of public health [24].

Figure 2. Emergent perspectives on digitization, digitalization, and digital transformation in relation to public health from thematic analysis.

Digitization

A

analog records to digital data.

Digitalization

A technical process of converting existing

@ = @ Involves organizational and cultural changes to include and
maintain technologies in the process of service delivery to meet
B0 established public health goals.

Digital transformation

culture, operational models, and goals of public health services, centered on the health

Q A complex and multifaceted process that is disruptive and fundamentally changes the

needs of the public.

Note: the increasing lengths of the arrows indicate increasing complexity and ubiquity of digital technology integration in public

health processes and activities.

Digitization in Public Health

Our finding of digitization asatechnical processinvolving the
conversion of analog information into digital formats (signals)
agrees with descriptions of the term in the literature [33-35].
Thisprocessisconsidered the most basic attempt at using digital
technologies that allows converted digital information to be
used in multiple ways, even beyond theinitial use case the data
were generated to address [ 34,36]. For example, digitization of
existing paper-based immunization records may alow the data

https://publicheslth.jmir.org/2021/11/630399
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to be linked to other databases to evaluate health prevention
programs [34].

Digitalization in Public Health

In contrast, digitalization has been described in the literature as
a sociotechnical process that involves the integration of digital
technologiesinto existing operations and tasks with the goal of
improving efficiency and adding value to users [34,35]. Such
integration of digital technologiesinto existing operations may
allow for data to be automatically generated in a way that
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enables automation and improved efficiency. An example of
digitalization is the use of computer systems and electronic
health records at a sexually transmitted infection clinic that
allows for the generation of health data during the process of
service delivery, ensuring that such data may be used to inform
disease prevention, surveillance, and health care quality
improvement [37-39]. Nevertheless, it must be acknowledged
that digitization and digitalization have been used
interchangeably in the literature, with digitization used in this
context to refer to processes that are more consistent with
digitalization [40]. We make the distinction between digitization
and digitalization to draw attention to the higher level of
complexity involved in the process of digitalizing public health
services [28,30].

Digital Transformation in Public Health

The descriptions of digital transformation appear to be more
consistent in the literature and are congruent with our findings
[40]. The genera perception is that digital transformation
represents the most comprehensive, complex, and pervasive
form of technology integration [30,34,35]. More specifically,
it is said to involve the development of new business models
that are more aligned with service user needs (ig, the public) in
away that offersmore valueto the public and theimplementing
organizations [30,34,35]. For example, in sexualy transmitted
infection testing services, digital transformation may be
envisioned as the creation of web-based testing portals,
self-testing model's, health education, and promotion of services
through mobile apps and clinic-based referral systemsthat are
all interconnected in atechnological ecosystem built around the
needs of the public to ensurethat health is equitable and of high
quality. Such pervasive transformation in technologies,
management processes, and relationships is said to require
development of new competencies among workers within
organizations and agencies, with a focus on cross-functional
collaborations as opposed to siloed operations within specific
health agencies and aspects of the heath systems[35,41]. Digita
transformation is considered as typically involving a series of
distinct digitalization initiatives with an overarching aim to
facilitate far-reaching, person-centered organizational change
[40Q]. Furthermore, the depth of digital integration implies that
organizations and agencies must fine-tune their key performance
indicators[34]. Practitioners suggest that theseindicators should
extend beyond user access numbers or similar indicators
associated with digitalization (eg, the number of people
accessing health services on the web or the number of
downloads) to more user-centric measures such as web-based
sentiment, engagement, and value sharing [34]. The collective
assessment of these intermediate measures may describe how
well the complex systems of change are operating and how well
long-term public health goals are achieved [34].

Clarifying Digitization, Digitalization, and Digital
Transformation in Relation to Public Health

Degspite the increasing popularity of the term digital public
health, our study showed that researchers and practitioners have
not yet attempted to achieve conceptual consensus on how it is
defined. We also found that, despite general agreements about
the implications of digitization, digitalization, and digital
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transformation of public health, the health-related literature still
conflates these terms. For example, a recent call to use the
COVID-19 pandemic as a catalyst for digitization in Africa
went on to describe processes that might be best described as
digitalization [42]. Similarly, amore recent definition of digital
public health (the only additional definition we found after the
completion of our literature search) suggested that digital public
health referred to the use of technology, new types of data, and
new ways of working that come with the digitization of public
health and associated data [43]. However, the description of
these processes might at the minimum be referred to as
digitalization. The varied perceptions and conflation of theterms
digitization, digitalization, and digital transformation is not
new, as these terms have sparked long-standing debates among
practitioners and researchersin other industries such as business,
finance, and commercethat have al so sought to integrate digital
technologies[34-36]. Despite this, descriptions of digitization,
digitalization, and digital transformation in other fields of
research and industry are mostly congruent with our findings,
albeit with afew divergent views [34].

Clarifying the definition of digital public health and making the
distinction between digitization, digitalization, and digital
transformation as applied in this emergent field has significant
implicationsfor ongoing research and devel opment. Conceptual
clarity can help define goals and operational strategies for
integrating digital technologiesinto public health to ensuretheir
successful implementation and evaluation. Such conceptual
clarity may also be helpful in ensuring comparability of
outcomes involving digital technologies across jurisdictions.
Furthermore, determining the extent to which digital
technologies may be integrated into public health services is
helpful for advocacy and planning purposes. By this, we mean
a careful consideration of the role of digital technologies in
facilitating organizational goals, either as a supporter (which
does not alter public health goals) or as an enabler (which
fundamentally alters the operational models to achieve public
health goals) [44].

The Role of Digitalization in Public Health and Its
Implication for Practice

Conceptudizing digital public heathinrelationto digitalization
supposesthat digital technol ogies play asupportiverole or serve
as tools available to public health practitioners to achieve
existing public health goals [23,28]. This conceptualization
aimsto integrate digital technol ogiesto meet public health needs
more efficiently while firmly maintaining focus on public health
goals rather than on technologies and how they alter public
health functions[28]. Health system goalsto ensure the quality,
accessibility, efficiency, and equity of health services remain
unaltered despite acknowledgment that digital technologies
must be thoughtfully leveraged in public health efforts [28].
Perhaps envisioning digital public health in this manner resists
the technological determinism that has been characteristic of a
more pervasive integration of digital technologies [45,46].
Technological determinism isthe assertion that the use of digital
technologies inevitably leads to improved processes, services,
and outcomes [45]. Thisassertion isas yet unproven. However,
conceptualizing digital public health as a supporting tool to
improve existing public health functions may result in siloed,
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heterogeneous digitalization initiatives with potentially limited
interoperability and impact on the public and health systems.
Thislimitation has already been seen in the existence of multiple
pilot digital initiatives with data systems that are not
interoperable within mainstream public health systems [47].

The Role of Digital Transformation in Public Health
and itsImplication for Practice

Conversely, conceptualizing digital public health as a product
of digital transformation may offer afew advantages. In addition
to potentially being more person-centered and cost-efficient [6],
a comprehensive and structured integration of digital
technologiesinto public health functions would possibly allow
public health practitioners and decision-makersto consider ways
to ensure a cohesive approach to digital public health that
transcends current public health silos. This approach embraces
the cross-functional, nontraditional relationships between
professionals within and outside traditional public health
practice, which allows for the exchange of information across
public health systems and other health-related systemsto gain
abetter understanding of the determinants of health and identify
strategiesto improve health and achieve public health goalsand
functions. This contrasts with siloed approaches to integrate
digital technologies within organizations, health agencies, and
health systemsthat have often resulted in interoperability issues,
inhibiting the development of digital public health for years
[48]. Nevertheless, public health practitioners, managers, and
decision-makers would aso face significant challenges. The
major issue would be maintaining fundamental public health
goals like health equity if public health systems are to be
fundamentally changed despite the existing digital divide [49].
Thisisimportant given that accessto digital health technologies
is often structured by peoples’ socioeconomic status and social
positions [1,49-51]. This differential access to technology is
also often reflected as over- and underrepresentation of various
sociodemographic groups in the digital data informing public
health practice [52]. If cross-functional collaborationsareto be
fostered, further challenges exist regarding data ownership,
privacy, and security, as well as clarifying the roles of public
and private partnersin digital public health [48].

There are internal and external pressures to envision digital
public health as aproduct of digital transformation [47,53]. As
digital change occurs outside of health care, public sentiments
now suggest that people must be considered asinformed health
users who demand involvement in decisions and actions
concerning their health [47,54]. Increases in health care costs
associated with aging populations provides further incentives
to empower users of public health services through in-depth
integration of digital technologies [47]. Finaly, the growing
omnipresence of user-generated datafrom activities outside the
public health systems further creates pressure to conceptualize
digital public hedlth as a digital transformation that ensures
integration into awell-coordinated health system [34].

Future Directions

We do not intend to make assertions as to which
conceptualization of digital public heath, as related to

lyamu et a

digitalization and digital transformation, is better suited for the
complex challenges facing public health practitioners. Rather,
we present the implications of each definition of digital public
health asidentified in theliterature. Further qualitative research
is required to delineate meanings that researchers and
practitioners ascribe to digital public health on the basis of
geopolitical jurisdictions [28,30]. Our study suggests that
Europe-based scholars are leading in the conceptualizations of
digital public health, at least within the academic and health
systems literature, compared with discussions taking place in
English in other continents. As part of our work, we intend to
consult with health agencies, public health practitioners, and
other relevant experts to adopt a working definition and
conceptual framework for digital public heath within our
context. Research is also required to evaluate which
conceptualization better promotes public health goals and
facilitates integration of digital technologies that improve the
health and health-related outcomes of the public. Asinterestin
digital public health continues to grow during the COVID-19
pandemic, it is imperative to generate robust and meaningful
evidence to clearly guide the development of the field. Given
the diverse definitionsthat digital health has attained, consensus
building around the envisioning, definition, and
operationalization of digital public health iscritical.

Limitations

The findings of this study should be considered in view of its
limitations. First, our literature search was conducted in June
2020. We are aware of the sharp increase in publications on
digita health and digital public health as a result of the
COVID-19 pandemic. Given that more recent literature has
been skewed by attention to the COVID-19 pandemic, we
considered it more expedient to assess articles published by the
date of our initial searchin 2020. To ensurethat we did not miss
any significant additions, we conducted a cursory search of
digital public health on PubMed in March 2021 and found only
one additional definition published in English by Murray et al
[43] that was referenced in the discussion above. Furthermore,
our restriction to articles published in English may have
inadvertently excluded other potential definitions of digital
public health.

Conclusions

Digital public health continues to be diversely defined and
conceptualized in the literature as attention to the subject
increases among researchers and practitioners. Available
definitions are divergent in relation to their conceptualization
of theroles of digitalization and digital transformationin digital
public health. It is till unclear which definition would better
helpimprove public health practices and outcomes. Public health
researchers and practitioners can better develop the field with
more clarity and consensus on the definition of digital public
health, and the role of digitalization and digital transformation
in this definition, by encapsulating the intent of their practice
and providing a clear road map for ongoing devel opment.
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