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Abstract

Digital health technologies are fundamentally transforming healthcare delivery and patient-
provider relationships, shifting from paternalistic models to participatory approaches that
emphasize patient empowerment. This study examines the intersection of patient
empowerment and digital health through a bibliometric and content analysis. Using data from
Scopus and PubMed databases from 2000-2025, a total of 308 documents were analyzed to
map the intellectual structure and research frontiers in this emerging field. Findings revealed
exponential growth in scholarly interest with a 15.01% compound annual growth rate,
demonstrating significant interdisciplinary collaboration across medicine, public health,
information systems, and marketing. The Journal of Medical Internet Research emerged as
the leading publication venue, while geographic analysis revealed research concentration in
high-income countries with limited representation from developing nations. Content analysis
of highly cited works identified conceptual ambiguity around empowerment definitions and
highlighted challenges to patient empowerment, including health service provider resistance.
The study provides valuable insights for researchers and practitioners while proposing a
future research agenda addressing important gaps in digital health patient empowerment
knowledge generation.
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Introduction

Background

The healthcare landscape has undergone a profound transformation in the digital age,
fundamentally reshaping ftraditional paradigms of patient—provider relationships and
healthcare delivery (Nguyen et al., 2023, Song et al., 2024). This transformation marks a shift
from the historically paternalistic model where healthcare professionals held primary
authority and patients were passive recipients to a more participatory and collaborative
model that emphasises patient autonomy, shared decision-making, and active involvement in
health management (Mesko, et al., 2024). Central to this shift is the growing importance of
patient empowerment, a construct that now plays a critical role in both healthcare policy and
practice.
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Patient empowerment can be broadly conceptualized as a multidimensional process
through which individuals gain control over decisions and actions affecting their health
(Hickmann et al., 2022; Aujoulat et al., 2007). It encompasses multiple dimensions, including
psychological empowerment, behavioural empowerment and social empowerment
dimensions (Fumagalli et al., 2015; Yang et al.,, 2022). In the context of digital health,
empowerment operates through a bidirectional dynamic. On the one hand, digital
technologies can enable empowerment, providing individuals with access to health
information, decision-support tools, and channels of communication with healthcare
providers. On the other hand, individuals must be empowered to use these technologies
effectively, a process that requires digital literacy, confidence, access, and contextual
support. Empowerment in digital health is thus inherently bidirectional. Technologies can
cultivate patient autonomy and decision-making capacity, yet their effective use presupposes
a baseline level of digital literacy, confidence, and access. This reciprocal dynamic means
that empowered patients shape the design and functionality of digital tools, while these tools
in turn reinforce or expand patient empowerment.

The proliferation of digital health innovations, including mobile health (mHealth)
applications, wearable monitoring devices, electronic health records, telemedicine platforms,
and Al-driven health assistants, has created new opportunities for patients to manage their
health proactively. These tools enable self-monitoring, real-time communication, personalised
interventions, and broader access to care (Abbas, 2024; Jat & Graenl, 2023). Consequently, a
new category of digital health consumers has emerged, characterised by their active
seeking, evaluating, and utilisation of digital resources to support health-related decisions
and behaviours. Statistics show that the global digital health market estimated at $288.55
billion in 2024 is expected to reach US$946.04 billion, driven largely by the growing
consumer demand for personalised, accessible and convenient healthcare solutions (Grand
View Research, 2025).

While digital technologies can facilitate patient empowerment by enhancing access to
information, personalisation, and agency, they also expose a critical tension as not all
individuals may be prepared or enabled to engage with them. Empowerment in the context of
digital health thus involves not only being empowered through digital health technologies but
also being empowered for digital health engagement. From a marketing and consumer
behaviour perspective, this dual nature of empowerment represents a complex value
proposition. Given this complexity, a systematic examination of the state of research on
patient empowerment in the context of digital health is necessary. Bibliometric and content
analysis methods offer a robust means of mapping the intellectual structure, key themes,
influential works, and research gaps in this area.

Understanding the evolution, focus, and methodological orientation of research on patient
empowerment and digital health is crucial for various stakeholders. For academics, it
solidifies theoretical frameworks and highlights key areas for further research. For
practitioners, it guides the creation of more effective, inclusive, and user-focused digital
health solutions. For policymakers, it offers evidence to inform health system reforms that
enhance patient agency and participation. Importantly, this understanding supports the wider
goals of the United Nations Sustainable Development Goals, especially SDG 3, which
promotes Good Health and Well-being.

Problem Statement

Despite the rapid expansion of digital health technologies and increasing scholarly interest
in patient empowerment, several critical challenges remain unresolved, necessitating a
comprehensive investigation into the structure and content of research at this intersection.

First, there exists a significant conceptual ambiguity surrounding patient empowerment in
digital health contexts, particularly regarding the bidirectional nature of empowerment
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relationships with technology. The term "patient empowerment" is frequently used
interchangeably with related concepts such as patient engagement and patient involvement,
creating confusion in both research and practice (Song et al., 2024; Johansson et al., 2021;
Fumagalli et al., 2015). Inconsistent conceptualisations of patient empowerment hinder
reliable comparison across studies, limiting the ability to build cumulative knowledge in this
critical area (Karni et al., 2021; Risling et al. 2017).

Second, research on patient empowerment in digital health is scattered across disciplines,
including medicine, public health, information systems, marketing, and communication
(Johansson et al., 2021; Song et al., 2024). As a result, there is little integration or cross-
fertilisation of ideas. A holistic overview that synthesises knowledge across these domains is
currently lacking.

Third, while prior reviews have explored patient empowerment, they largely focus on
traditional healthcare, specific conditions or specific technologies, overlooking its
complexities in the digital health consumer landscape as a whole, refer for example reviews
by Groen et al., (2015) and Johansson et al., (2021). Crucially, most do not address the
bidirectional nature of empowerment both as enabled by technology and as required for its
adoption. Moreover, existing reviews neglect marketing management perspectives critical to
understanding empowered digital health consumers. By integrating bibliometric and content
analysis, this review offers a comprehensive synthesis of research trends, theoretical
development, and empowerment mechanisms in digital contexts.

Research objectives

To address these critical problems, this study aims to achieve the following specific
research objectives:

To systematically map and analyse the conceptual landscape of patient empowerment in
digital health consumer research, with particular attention to the bidirectional relationship
between empowerment and technology.

To categorise and analyse the types of digital health technologies utilised to foster patient
empowerment and the empowerment factors required for their effective utilisation

To synthesise empirical evidence regarding the benefits and challenges associated with
patient empowerment in digital health contexts.

To identify critical research gaps and propose a comprehensive research agenda for
advancing patient empowerment in digital health contexts.

The rest of the study is structured as follows: Section 2 presents a review of the literature
on digital health and patient empowerment. Section 3 outlines the research methodology,
including the bibliometric and content analysis approaches used. Section 4 discusses the key
findings. Section 5 presents the theoretical and managerial implications, including the
proposed research agenda. Section 6 outlined the study’s conclusions, limitations, and
directions for future reviews, respectively. Sub-Heading (level 3)

Literature Review

Theoretical Foundations of Patient Empowerment

Patient empowerment is a pivotal construct in modern healthcare, conceptualized as a
multidimensional process enabling individuals to gain control over decisions and actions
affecting their health. This concept emerged from broader societal movements advocating for
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patient rights and autonomy (Meské et al., 2024; Ocloo & Matthews, 2016), and was
formalized through pioneering contributions such as Anderson and Funnell (2010)'s work in
chronic disease care and Wagner (1998)s Chronic Care Model emphasizing self-
management. The concept of empowerment is often discussed alongside related terms like
patient engagement, activation, and involvement. While engagement typically refers to
patient behaviors (e.g., service use), activation to confidence and skills (Hibbard et al., 2004),
and involvement to inclusion in decisions, empowerment uniquely emphasizes patient
autonomy and the rebalancing of power relations within healthcare contexts (Fumagalli et al.,
2015; Castro et al., 2016). Recognizing these distinctions is crucial for robust research and
interventions.

Despite these distinctions, there remains notable inconsistencies in how patient
empowerment is conceptualised across the digital health literature. Some authors adopt
empowerment as synonymous with engagement, while others viewed it as an attitudinal shift
encompassing self-efficacy and autonomy. This definitional fluidity led to varied
operationalisation and measurement, limiting cumulative theory building and hindering cross-
study comparability (Hickmann et al., 2022). Addressing this ambiguity was essential for
advancing both conceptual and applied knowledge in the field.

Patients as Digital Health Consumers and the Role of Technology in
Empowerment

The digitization of healthcare has led to the emergence of a new kind of health actor, the
digital health consumer. Unlike traditional patients, who are largely embedded within
institutionalized care relationships, digital health consumers actively seek, evaluate, and use
digital resources to manage their health (Goel et al.,, 2024). This includes not only
interactions with formal healthcare systems through patient portals and telehealth but also
engagement with commercial apps, online communities, wearable technologies, and Al-
driven decision tools.

This patient role is characterized by active participation in managing health using tools
such as patient portals, mobile apps, wearables, and online platforms (Wannheden et al.,
2022). Digital health technologies offer patients greater access to information, real-time
monitoring, and personalized feedback, supporting autonomy and proactive behavior. Mobile
apps, for example, allow users to track symptoms, set goals, and manage medications.
Wearables and loT devices provide continuous health data, enabling early interventions and
lifestyle adjustments (Madanian et al., 2023; Endalamaw et al., 2025). Patient portals
enhance transparency, giving users direct access to medical records and communication
with clinicians (Endalamaw et al., 2025). Telehealth has further expanded access, particularly
for those in remote areas. It offers more flexible engagement with providers, but also raises
concerns about digital exclusion among populations with limited connectivity or digital
literacy. Wearable devices and remote monitoring technologies provide continuous health
tracking capabilities, enhancing patient awareness of health patterns and supporting
informed decision-making. Nevertheless, their empowerment potential depends critically on
data presentation quality and clinical care integration.

While digital technologies democratize health information access, they simultaneously
introduce new challenges. Digital equity concerns risk widening health disparities among
populations with limited technological resources.

Empowerment in Health Systems and Policy

Patient empowerment has transcended clinical practice to become a strategic imperative
in global health policy and organisational design. The World Health Organization positions
empowerment as critical for achieving health goals, embedding it within health system
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strengthening and universal coverage initiatives. The WHO Framework on Integrated People-
Centered Health Services explicitly designates empowering communities as fundamental to
health system goals (WHO, 2015).

National digital health strategies, including those of many African countries, increasingly
incorporate empowerment objectives. Policy frameworks also increasingly emphasize self-
management support, shared decision-making, and patient education as essential
components of chronic care delivery systems.

From a marketing and service design perspective, empowerment aligns with value co-
creation principles(Vargo & Lusch, 2004), positioning patients as active partners in health
outcome production rather than passive service recipients. This perspective informs user-
centred design and iterative development cycles for health technologies, stressing the need
for tools that are functional, meaningful, usable, and inclusive to ensure adoption and ethical
integrity.

From a development perspective, empowerment is closely linked to the UN Sustainable
Development Goals. SDG 3, Good Health and Well-being, highlights health promotion and
access, which digital tools can facilitate. SDG 10, Reduced Inequalities, and SDG 9, Industry,
Innovation and Infrastructure, underscore the need for inclusive, equitable, and resilient
health technologies. Yet, without deliberate design choices, digital health risks exacerbate
disparities for marginalised groups.

Accordingly, digital empowerment interventions in healthcare systems require further
examination. Bibliometric and content analysis approaches can systematically examine
publication patterns, citation networks, and thematic developments to reveal how
empowerment concepts have evolved within digital health contexts, identify emerging
research frontiers, and highlight underrepresented perspectives in current scholarship.

Research Methodology

Research Design

This review employs a mixed-methods design combining bibliometric analysis with
systematic content analysis to comprehensively investigate patient empowerment in digital
health. The bibliometric component offers a quantitative macro-level mapping of the
intellectual landscape, identifying research trends, key contributors, and knowledge
structures. In parallel, the content analysis facilitates a qualitative micro-level exploration of
technologies, benefits, challenges, and theoretical underpinnings. This dual approach
ensures both breadth and depth in addressing the review’s objectives, including the
bidirectional relationship between technology and empowerment, as well as empirical
outcomes and future research directions.

Data Sources and Search Strategy

Two major academic databases Scopus and PubMed were selected for their
comprehensive coverage of interdisciplinary and health-specific literature, respectively. The
choice of the 2 databases was based on their comprehensiveness. Scopus contains more
than 28 thousand journals across disciplines, providing broader interdisciplinary coverage
essential for capturing the full spectrum of patient empowerment research. PubMed, on the
other hand, contains over 5 thousand journals with a deep health sciences focus.

The search strategy was based on a structured and iteratively tested Boolean string
designed to capture a wide conceptual and terminological range:
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("patient empowerment") AND ("digital health" OR "eHealth" OR "mHealth" OR "e-Health"
OR "m-Health" OR "telemedicine" OR "telehealth" OR "mobile health" OR "health apps" OR
"digital technologies" OR "health information technology")

The timeframe was set from 2000 to 2025, reflecting the evolution of digital health
technologies and the increasing emphasis on patient-centred care.

Inclusion and Exclusion Criteria

To ensure relevance and rigour, the review employed the following criteria:

Inclusion: English-language, peer-reviewed articles explicitly addressing both patient
empowerment and digital health technologies.

Exclusion: Non-English publications, grey literature and studies addressing only one of the
two core concepts without a meaningful intersection.

Data Selection and analysis

The abstracts of all retrieved records were examined to verify relevance and a total of 306
articles from Scopus and 298 from PubMed qualified. The articles retrieved from two
databases were then merged and de-duplicated using the R package.

A bibliometric analysis was performed using the Bibliometrix package in R and its
Biblioshiny interface. Performance analysis was conducted to measure publication trends,
top sources, productive authors, and countries. Science Mapping employed co-word, and co-
authorship analyses to map intellectual structure, collaboration networks, and thematic
evolution.

To supplement the bibliometric analysis, content Analysis was conducted on the top 20
most-cited publications, representing influential contributions to the field. Using thematic
analysis, data was synthesised around four core themes of interest namely definitions and
dimensions of patient empowerment; types and roles of digital health technologies,
empowerment mechanisms and prerequisites, reported benefits and challenges.

Results and Findings

Performance Analysis

Dataset Overview and Publication Trends
Table 1: Data Overview

Main Information About Data Authors

Timespan 2000:2025 Authors 1746
Sources 139 Authors of single-authored docs 15
Documents 308 Authors Collaboration

Annual Growth Rate % 15.01 Co-Authors per Doc 6.30
Document Average Age 5.77 International co-authorships % 21.75
Average citations per doc 0.46

Document Contents

Keywords Plus (ID) 907

Author's Keywords (DE) 886

Source: Bibliometrix output

Table 1 provides an overview of the dataset. The 308 publications on digital health and
patient empowerment identified in this study were published across 139 distinct scholarly
sources, involving 1,746 individual authors, with a mean of 6.30 authors per article. The low
number of single-authored publications (n = 15) suggests a strong tendency for collaborative
inquiry, reflecting the interdisciplinary and applied nature of digital health research. 21.75% of
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the publications involved international co-authorship, indicating moderate levels of
transnational collaboration. The analysis identified 886 unique author keywords and 907
Keywords Plus terms, indicating a rich thematic diversity within the research domain that
encompasses technological, behavioural, and clinical dimensions of empowerment.

The annual scientific production indicates a compound growth rate of 15.01%, suggesting
a steadily intensifying scholarly interest in the intersection of consumer health technologies
and empowerment-oriented care models as reflected in figure 1. The field remains relatively
emergent in its citation impact, with an average of 0.46 citations per document.

Annual Scientific Production

Articles

2 o - e = = = ; = 3
= ] X ] ) § ] 8 ]

Year

Figure 1: Annual Scientific Production 2000 to 2025

Source: Bibliometrix output

Source Analysis

The analysis of publication sources, refer Figure 2 reveals a concentrated yet diverse
publishing landscape. The Journal of Medical Internet Research emerges as the dominant
publication venue with 50 articles (16.2% of total publications), establishing itself as the
premier outlet for digital health empowerment research. This is followed by Studies in Health
Technology and Informatics (33 articles, 10.7%) and JMIR mHealth and uHealth (14 articles,
4.5%). The top ten sources collectively account for 149 articles (48.4% of total publications),
suggesting a moderate concentration of research output.

Most Relevant Sources

INTERNATIONAL JOURNAL OF MEDICAL INFORMATICS

INTERNATIONAL JOURNAL OF ENVIRONMENTAL RESEARCH AND PUBLIC
HEALTH

PATIENT EDUCATION AND COUNSELING s

BMJ OPEN s

TELEMEDICINE JOURNAL AND E-HEALTH : THE OFFICIAL JOURNAL OF THE
AMERICAN TELEMEDICINE ASSOCIATION

HEALTH INFORMATICS JOURNAL
BMC HEALTH SERVICES RESEARCH s
JMIR MHEALTH AND UHEALTH
STUDIES IN HEALTH TECHNOLOGY AND INFORMATICS

JOURNAL OF MEDICAL INTERNET RESEARCH
0 10 20 30 40 50 60

Figure 2: Leading Sources
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Source: Bibliometrix output

Bradford's Law analysis reveals a three-zone distribution pattern: Zone 1 (core sources)
comprised 4 journals publishing about one-third of all articles, Zone 2 included 28 moderately
productive sources, and Zone 3 encompassed 107 publication sources with occasional
contributions. This distribution indicated that while research is concentrated in key digital
health journals, the field maintains interdisciplinary reach across diverse publication venues,
reflecting its cross-cutting nature spanning healthcare informatics, consumer behavior, and
technology adoption domains.

Author Productivity, Geographic Distribution and International Collaboration

The author productivity analysis identifies key contributors to the field, with Hermens R
leading with 7 publications, followed by Hagglund M (7 articles) and Blijlevens N (6 articles).
The distribution follows Lotka's Law, with most authors in the field contributing single
publications while a small core of researchers maintains sustained productivity.
Table 2: Prominent Authors and Countries

Author Frequency Country Frequency
Hermens R 7 USA 330
Hagglund M 7 Netherlands 193
Blijlevens N 6 Germany 164
Cajander A 5 Spain 155
Verweij L 5 Italy 113
Carrion C 4 Belgium 89
Ector G 4 Sweden 86
Rexhepi H 4 Australia 77
Riggare S 4 Canada 73
Blease C 3 Denmark 52

Source: Bibliometrix output

The geographic analysis reveals a distinct dominance of research output from high-income
nations. The United States leads substantially with 330 publications, followed by the
Netherlands (n = 193), Germany (n = 164), Spain (n = 155), and ltaly (n = 113). Other
prominent contributors include Sweden, Australia, Canada, and Denmark. Thus, despite
increasing global relevance, the data reveals limited scholarly representation from low and
middle-income countries, highlighting a geographic imbalance that may have implications for
the generalisability of findings and the inclusivity of empowerment paradigms.

Science Mapping and Intellectual Structure
Thematic and Conceptual Structure
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Figure 4: Thematic map
Source: Bibliometrix output

The dominance of ‘humans’ in the Word Cloud analysis, as shown in figure 3, points to the
core human-centred approach to digital health empowerment, emphasising patient agency
and technological mediation. As per the thematic map, refer to figure 4, health service
research, artificial intelligence, and computer security are emerging themes with high
development potential. The central themes of human, female, male, adult, and patient
participation are consistent with ongoing calls for a customer-centred approach in modern
health care service.

Co-authorship Network Analysis

Social network analysis of co-authorship patterns revealed regional clustering in
authorship, with dense collaborative linkages within European nations, particularly among
scholars from the Netherlands, Germany, and Sweden. The United States demonstrated
extensive but less tightly clustered collaborations, often serving as a hub for international
joint authorship.
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However, the data also revealed a lack of global equity in collaborative networks, with
limited representation from the Global South and minimal cross-regional integration, as
evident in figure 5. This asymmetry raises concerns about epistemic inclusivity and may
constrain the applicability of empowerment frameworks in diverse health system contexts.

Country Collaboration Map

Longitude

Latitude

Figure 5: Country Collaboration Map

Source: Source: Bibliometrix output

Content Analysis

This section presents a content analysis of the 20 top cited articles in the field of digital
health and patient empowerment. The analysis synthesises key themes regarding the
conceptual landscape of patient empowerment, the types of digital health technologies
employed and empirical evidence of benefits and challenges.

Conceptual Landscape of Patient Empowerment in Digital Health

The content analysis of the most-cited articles reveals a rich but fragmented
conceptualisation of patient empowerment in digital health. At its core, empowerment is
framed as a dynamic process wherein individuals gain the motivation and capacity to
understand, influence, and manage their health (Samoocha et al., 2010; Kuijpers et al., 2013;
Risling et al., 2017). Many studies including Samoocha et al., 2010; Vo et al., 2019; Risling et
al., 2017 cite the WHO’s views of empowerment as a prerequisite for health, reinforcing its
centrality in health management.

Despite this centrality, conceptual ambiguity persists. Terms like ‘engagement,
"involvement,” and ‘activation’ are frequently mixed with empowerment, producing what
Aujoulat et al. (2007) term a "cacophony" in the literature. Grunloh et al. (2018) critique the
term “empowerment” itself, suggesting it implies a top-down transfer of power and may
entrench hierarchical dynamics. They advocate instead for frameworks based on
participation and mutual sense-making.

Most studies conceptualise empowerment as both outcome and process, an evolving state
that is shaped by, and shapes, digital health interventions. Digital technologies such as
portals, apps, and Al systems are not merely tools; they are co-constructed with patients. For
instance, Babel et al. (2021) demonstrate that Al-driven tools dynamically adapt to patient
behaviour, reinforcing empowerment through personalised feedback loops.

10
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The bidirectional relationship between technology and empowerment is a recurrent theme,
though often implied rather than explicitly theorised. Empowered patients influence the
design, use, and development of digital tools, while these tools in turn cultivate patient
autonomy, self-efficacy, and engagement (Zarcadoolas et al. 2013; Kuijpers et al. 2013).

The content analysis also shows that tensions between evolving participatory paradigms
and lingering paternalistic practices remain. Mesko et al., (2019) highlight the rise of the e-
patient movement, marking a shift from passive to active roles in care. Yet, as Grunloh et al.,
(2018) observe, some clinicians still resist open data practices, reflecting unresolved power
dynamics.

Overall, the conceptual landscape of patient empowerment is marked by fluidity and
complexity. Empowerment is simultaneously individual and systemic, contingent on
technology, and shaped by broader healthcare structures. Future research will need to
address definitional clarity while acknowledging the contextual and relational nature of
empowerment in digital health.

These insights directly addressed research objective 1 by mapping the conceptual
landscape of patient empowerment in digital health and highlighting the definitional
ambiguities that must be resolved to enable cumulative theory building and consistent
operationalisation across studies

Categories of Digital Health Technologies

Consistent with Research Objective 2, this subsection identified the major categories of
digital health technologies employed to foster patient empowerment and outlined the patient
capabilities required for their effective utilisation. Based on the content analysis, digital health
technologies can be categorised into six core types, each contributing uniquely to patient
empowerment:

Patient Portals and Web-Based Interventions (e.g., OpenNotes, Journalen, ONESELF)
provide access to electronic health records (EHRs), secure messaging, and educational
content. These tools enhance transparency and patient involvement in care decisions (Moll
et al.,, 2018; Prey et al.2014). Gamification, as seen in ONESELF, can further reinforce
engagement and empowerment (Allam et al., 2015).

Mobile Health (mHealth) Applications support medication adherence, symptom tracking,
and lifestyle change, particularly in chronic disease management. Their effectiveness
arguably depends on patients’ digital literacy, self-efficacy, and willingness to engage
(Mahmood et al., 2019; Kuijpers et al., 2013).

Telemonitoring Systems, such as DIABTel enable continuous home-based data sharing
and real-time feedback from clinicians. These systems have demonstrated benefits in
glycemic control and patient autonomy (Jaana & Pare, 2007; Gémez et al., 2002).

Social Media and Peer Support Platforms e.g., PatientsLikeMe, YouTube allow patients to
share experiences and receive emotional support. These platforms foster community building
but also pose risks related to misinformation and content credibility (Househ & Borycki,
2014).

Artificial Intelligence (Al) Tools, including chatbots like Vik, offer personalised interventions
and adherence support. However, they also raise concerns about privacy, algorithmic bias,
and user trust (Babel et al. 2021; Vo et al., 2019).

Wearables and Remote Monitoring Devices, although less frequently discussed in the
analysed articles, thy too facilitate continuous self-monitoring. Moreover, they connect with
other health platforms to support daily health management.

11
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Required Empowerment Capabilities

The analysis further showed that empowering the use of these technologies requires
specific patient capabilities including:

Digital and Health Literacy: Navigational and interpretive skills are foundational (Grtnloh et
al., 2018; Risling et al., 2017).

Self-Efficacy and Motivation: Sustained engagement depends on internal motivation and
confidence (Mahmood et al., 2019).

Trust and Credibility: Provider endorsement significantly enhances trust in digital tools (Vo
et al., 2019; Babel et al., 2021).

Personalisation and Accessibility: Adaptive, user-friendly design tailored to diverse patient
needs improves usability (Kuijpers et al., 2013; Gomez et al., 2002).

Provider Involvement: Engagement from clinicians facilitates technology uptake and
meaningful use (Househ & Borycki, 2014).

These findings addressed research objective 2 by identifying the specific patient
capabilities required for the effective utilisation of digital health technologies, underscoring
the reciprocal relationship between technological affordances and user preparedness.

Bidirectional Benefits Patient Empowerment in Digital Health

Across the reviewed studies, digital health technologies are consistently portrayed as
enablers of patient empowerment through mechanisms such as enhanced access to
information, support for real-time decision-making, and facilitation of self-management
behaviours. For instance, in the ONESELF platform evaluated by Allam et al. (2015), patients
with chronic low back pain reported reduced reliance on pain medication and improved
knowledge of their condition. Similarly, Gomez et al. (2008) documented how the DIABTel
telemonitoring system significantly improved glycemic control among patients with type 1
diabetes, reflecting tangible clinical benefits. Kuijpers et al. (2013) also found that web-based
personalized exercise programs positively influenced self-management and adherence
among cancer survivors. In studies examining patient-accessible health records such as
Journalen (Moll et al., 2018), participants reported feeling more informed, engaged, and
confident in managing their health, reinforcing the value of transparency and information
access. For example, in the DIABTel telemonitoring system (Gomez et al., 2002), patient
feedback on usability directly informed refinements that improved adherence.

At the same time, the analysis reveals compelling evidence of patients actively shaping
digital health tools. In the study by Babel et al. (2021), increased interaction with the “Vik”
chatbot, developed for breast cancer patients, was associated with greater compliance and
attentiveness to treatment reminders, illustrating how user engagement enhances both
behavioural outcomes and tool effectiveness.

By illustrating both how technologies enable empowerment and how empowered patients
shape technology development, these findings directly advanced research objective 1, which
sought to examine the bidirectional relationship between empowerment and technology.”

Challenges to Empowerment

Structural barriers such as socioeconomic status and geographic location are noted in the
literature as factors that can hinder equitable access to digital health services, underscoring
the need for inclusive design and policy strategies (Mahmood et al., 2019; Risling et al.,
2017). Specifically, older adults, rural populations, and low-income subgroups, who often
have high incidences of chronic conditions, appear most affected, leading to disparities in
access to digital health services.

while the promise of digital health is vast, the realization of true patient empowerment
remains hindered by several entrenched challenges. These challenges span conceptual,

12
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professional, patient-related, information, and systemic domains, forming a complex web of
barriers that must be navigated for empowerment initiatives to be effective.

The lack of clarity around what constitutes patient empowerment can hinder
operationalization and measurement in both research and practice. This ambiguity
complicates the development of coherent intervention strategies and metrics for assessing
empowerment outcomes.

Healthcare providers, particularly physicians, are identified as potential key obstacles due
to ingrained paternalistic practices. While some express support for patient participation,
concerns about increased workload, and mistrust of patients’ interpretations of medical data
cannot be ignored.

Patient characteristics can play a crucial role in moderating access to and effectiveness of
digital health tools. The “digital divide’ disproportionately affects older adults, rural
communities, and lower-income populations, limiting their ability to benefit from digital health
innovations. Beyond access, issues like discomfort with technology, low confidence in IT
skills, and performance anxiety can further contribute to disengagement.

Information overload and quality concerns are also a potential significant challenge.
Although digital tools aim to inform, they can inadvertently overwhelm. Patients may struggle
with the volume and complexity of online health information, especially on unregulated
platforms like social media. Misinformation and lack of scientific rigor in digital content can
mislead patients and erode trust.

On the systematic side, privacy and data security fears continue to limit digital health
adoption. Poor usability does also hinder engagement and long-term use. Thus while digital
health technologies offer powerful tools for advancing patient empowerment, the realisation
of this goal requires a concerted effort to address multifaceted challenges.

This synthesis supported Research Objective 3 by outlining the persistent barriers that limit
the realisation of patient empowerment in digital health, thus providing a foundation for
targeted policy and design interventions.

Research Gaps and Future Research Agenda

Despite promising developments, major research gaps exist around patient empowerment,
including the consolidation of empowerment definitions, effective ways to capitalise on
empowerment opportunities and manage challenges that digital health presents. Table 3
presents specific areas where marketers can contribute meaningfully to knowledge
generation.

Table 3: Patient Empowerment and Digital Health Research Agenda

measurement tools

Theme Research Focus Research Questions
Standardising * How can patient empowerment be conceptually
Conceptual Clarit empowerment distinguished from related terms like engagement
P Y| definitions and | and involvement in digital health contexts?
and Measurement . . :
developing validated | « How does patient empowerment vary across

different health conditions and cultural contexts?

Digital Divide and
Health Equity

Addressing disparities in
access and effective
utilisation among
vulnerable populations

* How can digital health interventions be designed
to reduce rather than exacerbate existing
healthcare inequalities?

* What technological capacity-building strategies
are most effective for community-based
organisations serving underserved populations?

Bidirectional
Technology-Patient

how
patients

Understanding
empowered

* How do patient feedback loops influence the
iterative development of digital health platforms?
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Relationships

shape
design
implementation

technology
and

* How does patient-generated data reshape
clinical decision-making processes and provider-
patient relationships?

+ Which combinations of intervention elements
(education, self-monitoring, feedback,
gamification) produce optimal empowerment and
health outcomes?

Examining how digital

*+ How does patient access to digital health
information affect trust and power dynamics in

patient needs

Provider-Patient health transforms rovider-patient relationshios?
Relationship healthcare professional ?H P diaital health pI- her th
Dynamics roles and patient ow can digital healt Foos support rat. er .t an
interactions burden healthcare providers while maintaining
quality patient care?
* How can Al be leveraged to create truly
personalised empowerment experiences?
Al Personalization Developing tailored | How do consumer perceptions of Al transparency,
an’d Adaptive digital health solutions | data privacy, and algorithmic decision-making
Interventions P that adapt to individual | affect patient empowerment goals and long-term

health
demographic

engagement with personalized digital
interventions across  different
segments and health literacy levels?

Ethical Frameworks
and Data
Governance

Addressing privacy,
security, and algorithmic
bias concerns in digital
health

* How can robust ethical frameworks be
developed to ensure patient data privacy while
enabling beneficial Al applications?

+ What governance structures are needed to
address algorithmic biases that may perpetuate
healthcare inequalities?

Implementation

Understanding barriers
and facilitators to

* What organizational, technological, and cultural
factors facilitate successful implementation of
patient empowerment technologies in healthcare

and Adoption widespread adoption in | systems? e+ What training and support do
real-world settings healthcare providers need to effectively integrate
digital empowerment tools into clinical practice?
* Under what conditions do digital health tools
. S . lead to patient disempowerment, information
Dark side/ | Investigating  potential .
. ) ” overload, or technology fatigue?
Unintended negative impacts  of ;
o + How can concerns related to continuous
Consequences of | digital health o . o
. monitoring be addressed while maintaining
digital health | empowerment .
empowerment benefits?
empowerment approaches

* What is the psychological impact of increased
self-monitoring on patient well-being?

Managerial Implications

This study provides valuable insights for digital health developers, healthcare managers,
and policymakers seeking to support meaningful patient empowerment in an increasingly
digital healthcare landscape.

First, it is critical that empowerment be treated as a two-way process. While digital tools
enable patients to access information and manage their health, they should also be designed
to learn from patients and adapt accordingly. This calls for embedding real-time feedback
loops, behaviour-responsive features, and involving patients directly in the design process to
ensure technologies remain relevant, effective, and user-driven.

Second, addressing the digital divide is essential for inclusive empowerment. Despite rapid
innovation, many patients, particularly older adults, rural populations, and low-income
groups, are known to face barriers to using digital tools effectively. Developers and managers
must prioritise user-friendly interfaces, voice navigation, multilingual content, and offline
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capabilities. Policymakers should complement these efforts with investments in digital literacy
and inclusive infrastructure to ensure broad and equitable access.

Third, the role of healthcare providers must not be overlooked. Clinicians are often trusted
gatekeepers in patients’ healthcare journeys, yet they may be hesitant to adopt digital tools
without clear benefits or workflow integration. Engagement strategies should include provider
training, integration of patient-generated data into clinical systems, and incentives for digital
tool adoption that enhance care without increasing burden.

Lastly, sustained patient engagement needs to be prioritised. Initial adoption is only the
beginning. Digital health tools need to remain relevant as patient needs evolve.
Personalisation engines, progress tracking, and gamified elements can help maintain
motivation and adherence, particularly for chronic disease management and long-term self-
care.

Conclusions, Limitations and Future Research

This study provides a comprehensive overview of the evolution of patient empowerment in
the context of digital health, utilising bibliometric and content analysis. The findings highlight
the growing relevance of digital tools in shifting patients from passive recipients to active
participants in their care. At the same time, the analysis reveals persistent challenges,
particularly gaps in conceptual clarity, uneven geographic representation in the literature, and
limited integration of provider and patient perspectives in technology design. The study also
emphasises the need to move beyond one-dimensional views of empowerment by
recognising it as both a process and outcome, shaped by technology use, patient
capabilities, and system-level factors. Digital tools alone are not sufficient. Their impact
depends on usability, inclusivity, and how well they align with clinical workflows and the real-
world needs of patients.

Future research should continue to explore how empowerment is experienced across
different cultural, clinical, and socioeconomic settings and examine its long-term implications
for patient well-being and health system performance. It should also investigate how to
sustain empowerment over time and address emerging concerns such as information quality
and overload, and data privacy. By advancing both conceptual understanding and practical
insight, this study supports the development of more inclusive, responsive, and effective
digital health systems.
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