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Abstract 
 

 

Digital health transformation is rapidly reshaping healthcare delivery worldwide, yet its ethical 

implications remain unevenly conceptualized across disciplines and governance contexts. This 

study conducts a global integrative literature review to examine how digital technologies—such as 

artificial intelligence, telemedicine, and health data infrastructures—reconfigure clinical authority, 

data governance, and moral legitimacy within healthcare systems. Drawing on interdisciplinary 

sources indexed in major academic databases, the analysis employs qualitative thematic synthesis 

to identify recurring ethical tensions and conceptual gaps in contemporary scholarship. The 

findings indicate that digital health systems redistribute decision-making authority across 

technological and institutional actors, complicating accountability structures and challenging 

established models of informed consent and professional responsibility. Ethical risks are most 

pronounced in areas involving opaque algorithmic processes, large-scale data integration, and 

unequal digital access, all of which influence public trust and healthcare equity. The review further 

demonstrates that legitimacy in digital health depends on the interaction between inclusive access, 

transparent governance, and ethical leadership within healthcare organizations. This study 

contributes a conceptual framework for understanding digital health ethics as a structural 

governance issue rather than a collection of isolated dilemmas. The findings provide a foundation 

for future empirical research and policy design aimed at aligning technological innovation with 

ethically resilient healthcare systems. 
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INTRODUCTION 

The accelerating convergence of artificial intelligence, telemedicine infrastructures, mobile 

health ecosystems, and data-driven clinical decision systems has repositioned digital health from a 

supplementary technological layer into a structural determinant of contemporary healthcare 

governance, reshaping diagnostic authority, therapeutic pathways, and institutional accountability 

across both high-income and resource-constrained settings, while simultaneously transforming how 

patients access, interpret, and negotiate medical information within increasingly platform-mediated 

environments (Kakale, 2024; Hameed et al., 2024). The global expansion of digital health ecosystems 

is no longer interpreted merely as technological modernization but as a paradigmatic shift in the 

epistemology of care, in which algorithmic mediation, predictive analytics, and cross-border data flows 

redefine the relationship between clinical expertise and technological agency, thus foregrounding 

ethical tensions concerning responsibility, transparency, and distributive justice that extend beyond 

traditional bioethical frameworks (Kulikowski, 2022; Mokhov, 2021). 

Existing scholarship has produced a substantial body of empirical and conceptual insights into 

the ethical implications of digital health transformation, demonstrating that algorithmic diagnostics, 

personalized digital therapeutics, and remote monitoring systems can enhance clinical efficiency while 

simultaneously generating new asymmetries of power, informational opacity, and vulnerability among 

patients and practitioners (Maeckelberghe et al., 2023; Hasan et al., 2025). Reviews of digital health 

implementation consistently emphasize that technological integration tends to outpace institutional 

adaptation, leaving regulatory, professional, and moral norms reactive rather than anticipatory, which 

in turn produces a governance environment where ethical decision-making becomes situational, 
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fragmented, and unevenly distributed across organizational hierarchies (Naamati-Schneider et al., 2024; 

Möllmann et al., 2021). 

Parallel analyses of digital health valuation further reveal that existing frameworks often 

prioritize economic efficiency and clinical effectiveness while insufficiently capturing intangible ethical 

externalities such as autonomy erosion, algorithmic bias, or data commodification (Kolasa & Kozinski, 

2020). Despite this growing corpus of literature, important conceptual and empirical inconsistencies 

remain unresolved, particularly regarding the integration of patient-centered perspectives into ethical 

assessments of digital health systems, as studies repeatedly demonstrate that technological acceptance, 

trust, and perceived fairness vary dramatically across demographic and sociocultural contexts, 

suggesting that prevailing models of digital ethics risk universalizing assumptions derived primarily 

from institutional or developer-centric viewpoints (Livieri et al., 2025; Mubarak, 2026). 

Regional investigations likewise indicate that ethical concerns surrounding privacy, data 

ownership, and professional accountability manifest differently across health systems, reflecting 

variations in governance structures, legal cultures, and digital literacy, thereby challenging the adequacy 

of standardized ethical frameworks intended for global application (Pitaloka & Nugroho, 2021; Hasan 

et al., 2025). Such divergences reveal a deeper epistemic gap between normative bioethical theory and 

the lived realities of digitally mediated care. This unresolved tension acquires heightened urgency as 

digital health technologies increasingly operate at scale, influencing triage decisions, treatment 

eligibility, insurance coverage, and research participation, which collectively embed ethical judgments 

into infrastructural code and algorithmic architectures that are rarely visible to end users or even 

clinicians, thereby complicating accountability chains and amplifying the risk of systemic inequities 

(Maeckelberghe et al., 2023; Mubarak, 2026). 

The ethical stakes are not confined to individual patient encounters but extend to population-level 

governance, as digital platforms facilitate unprecedented forms of health surveillance, predictive risk 

modeling, and cross-sector data integration, raising questions about consent, public trust, and the 

legitimacy of data-driven policymaking in pluralistic societies (Hameed et al., 2024; Naamati-Schneider 

et al., 2024). These developments signal that the ethical challenges of digital health are structural rather 

than incidental, demanding integrative theoretical approaches capable of bridging technological design, 

institutional governance, and socio-cultural interpretation. Positioned within this evolving scholarly 

landscape, the present study advances a global literature review that does not merely catalogue ethical 

issues but interrogates how different strands of research conceptualize the relationship between 

technological innovation and moral responsibility, with particular attention to how power, knowledge, 

and risk are redistributed through digital infrastructures. 

By synthesizing insights from health informatics, medical ethics, technology governance, and 

patient-experience research, the study seeks to map the conceptual architecture of digital health ethics 

as a dynamic and contested field rather than a settled normative domain, thereby enabling a more 

nuanced understanding of how ethical principles are operationalized, negotiated, or marginalized within 

contemporary healthcare transformation. This research aims to articulate a theoretically grounded and 

methodologically integrative framework for interpreting ethical challenges in digital health 

transformation, offering a systematic synthesis that clarifies conceptual tensions, identifies overlooked 

dimensions of patient agency and institutional responsibility, and proposes directions for future 

interdisciplinary inquiry capable of aligning technological innovation with ethically robust healthcare 

systems. 

 
RESEARCH METHODS 

This study adopts a non-empirical design in the form of a global integrative literature review 

aimed at critically examining the ethical challenges emerging from digital health transformation across 

diverse healthcare systems. The review draws upon peer-reviewed journal articles, international policy 

reports, and interdisciplinary theoretical works indexed in major academic databases, including Scopus, 

Web of Science, PubMed, and Google Scholar, selected to ensure both conceptual breadth and 

methodological rigor. Sources were restricted to publications discussing digital health technologies such 

as artificial intelligence in clinical decision-making, telemedicine platforms, digital therapeutics, and 

health data infrastructures while explicitly addressing ethical, legal, or governance implications in 

medical contexts. Publications focusing solely on technical system performance without ethical 

discussion were excluded, as were non-scholarly commentaries lacking analytical grounding, thereby 
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ensuring that the dataset reflects robust academic discourse on the intersection of digital innovation and 

medical ethics (Kakale, 2024; Hameed et al., 2024). 

The screening and synthesis process followed a structured multi-stage approach involving 

keyword-based database searches, title and abstract screening, full-text eligibility assessment, and 

thematic coding to identify recurrent ethical constructs, governance concerns, and theoretical 

assumptions underlying digital health scholarship. Analytical procedures combined qualitative content 

analysis with interpretive thematic synthesis, allowing the study to trace conceptual convergences, 

normative divergences, and methodological blind spots across disciplines, while also mapping how 

ethical principles such as autonomy, justice, accountability, and transparency are operationalized within 

different technological contexts. Rather than quantifying study outcomes, the synthesis emphasizes 

conceptual integration and critical comparison to generate a coherent analytical framework capable of 

informing future empirical and normative research on digital health governance, conducted in 

accordance with academic integrity standards and responsible citation practices (Maeckelberghe et al., 

2023; Mubarak, 2026). 

 

RESULTS AND DISCUSSION 

Ethical Reconfiguration of Clinical Authority in Digital Health Systems 

The literature synthesis indicates that digital health transformation restructures the locus of 

clinical authority by distributing decision-making capacity across algorithmic systems, data 

infrastructures, and human professionals. Rather than replacing clinicians, digital tools introduce 

layered epistemic actors whose outputs influence diagnostic certainty and therapeutic pathways. This 

redistribution alters how responsibility is interpreted within medical practice and complicates 

professional accountability structures. Analyses of digital transformation frameworks emphasize that 

technological mediation increasingly functions as a co-author of clinical judgment rather than a neutral 

instrument (Iyamu et al., 2021). Studies examining AI-supported diagnostics show that algorithmic 

outputs tend to be framed as probabilistic evidence, yet clinical users frequently treat them as quasi-

objective truths. 

This interpretive shift can subtly reduce critical reflection among practitioners while reinforcing 

institutional reliance on automated recommendations. Ethical concerns arise when clinical authority 

becomes intertwined with opaque computational processes whose internal logic remains inaccessible. 

Research on AI ethics in healthcare highlights how transparency deficits undermine the normative 

foundations of informed medical decision-making (Singh et al., 2025). Another recurrent theme in the 

literature involves the transformation of moral responsibility under conditions of distributed agency. 

Digital platforms reconfigure accountability chains by inserting developers, data curators, and system 

designers into the clinical decision ecosystem. This expanded network of actors blurs traditional 

distinctions between professional error and technological malfunction. Reviews of responsibility 

attribution note that existing legal and ethical doctrines remain poorly adapted to this multi-layered 

governance structure (Meier et al., 2025). 

The integration of Internet of Things infrastructures into health monitoring further intensifies 

these ethical complexities. Continuous data capture through wearable or environmental sensors 

introduces predictive insights that shape clinical intervention timing and preventive strategies. These 

predictive capacities shift healthcare from reactive treatment toward anticipatory management, thereby 

expanding the temporal scope of medical responsibility. Ethical frameworks for IoT-enabled healthcare 

stress that anticipatory surveillance challenges established norms of consent and proportionality (Wakili 

& Bakkali, 2024). The literature also reveals that digital health environments tend to normalize a logic 

of optimization that reframes clinical care as a data-management problem. When treatment success 

becomes measured through algorithmic efficiency metrics, moral evaluation risks being displaced by 

performance analytics. This shift may privilege system-level optimization over patient-centered 

deliberation, subtly redefining what counts as good medical practice. 

Critical analyses of digital healthcare adoption note that efficiency narratives often obscure 

normative trade-offs embedded in technological design (Zarif, 2022). A comparative synthesis of digital 

health governance models suggests that different regions conceptualize ethical responsibility through 

distinct institutional lenses. European eHealth policy literature emphasizes regulatory safeguards and 

interoperability standards, while other systems focus more on innovation-driven deployment. These 

divergent approaches shape how clinicians interpret the legitimacy of digital decision-support systems 
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in practice. Empirical reviews of European implementation strategies show that legal and ethical 

harmonization remains incomplete across jurisdictions (Bente et al., 2024). To clarify the distribution 

of ethical responsibility identified in the reviewed literature, the synthesis categorizes responsibility 

across three primary domains of digital health governance, as summarized below. 

 

Table 1. Distribution of Ethical Responsibility Across Clinical, Technological, and Institutional 

Layers in Digital Health Systems 
 

Responsibility Domain Primary Actor Ethical Tension Identified 
 

Clinical decision layer Physicians & nurses Reduced interpretive autonomy 

Technical infrastructure layer 
Developers & data 

engineers 
Opacity of algorithmic logic 

Institutional governance 

layer 

Health systems & 

regulators 

Diffuse accountability 

mechanisms 
 

The table demonstrates that responsibility diffusion operates simultaneously across clinical, 

technological, and institutional strata. Rather than a linear delegation of authority, digital health systems 

generate overlapping accountability zones that complicate ethical adjudication. Such structural 

complexity explains why many ethical conflicts emerge not from individual misuse but from systemic 

ambiguity. Analytical discussions of digital transformation repeatedly identify institutional 

coordination failures as a central source of moral risk (Gyamerah et al., 2026). Research focusing on 

digital public health further reinforces that authority reconfiguration extends beyond clinical settings 

into population-level governance. Surveillance infrastructures, predictive epidemiology models, and 

data integration platforms enable states to exercise new forms of health management. These 

developments shift ethical debates from bedside decision-making toward questions of collective risk 

regulation and social legitimacy. Conceptual analyses of digital public health emphasize that authority 

diffusion often parallels expanded state informational power (Iyamu et al., 2021). 

Literature addressing electronic health record research illustrates another dimension of authority 

redistribution. Secondary data use allows researchers to generate insights without direct patient 

interaction, thereby altering traditional consent paradigms. Ethical concerns arise when informational 

autonomy becomes detached from relational clinical encounters. Systematic reviews of EHR-based 

research warn that governance frameworks frequently lag behind the scale of data reuse practices 

(Piasecki et al., 2021). A final interpretive pattern emerging from the synthesis is that digital health 

transformation does not eliminate professional authority but reframes it as interpretive stewardship 

rather than sole epistemic control. Clinicians increasingly operate as mediators between algorithmic 

outputs and patient narratives. This intermediary role requires new competencies in ethical reasoning, 

technological literacy, and communicative transparency. The literature consistently indicates that future 

professional legitimacy will depend on how effectively practitioners integrate technological reasoning 

with moral judgment (Nickel et al., 2023). 

 
Data Governance, Privacy, and Ethical Risk in Global Digital Health Infrastructures 

The reviewed literature consistently indicates that digital health transformation intensifies ethical 

tensions surrounding data governance, particularly regarding ownership, consent, and secondary data 

use across interconnected health platforms. Health information infrastructures increasingly rely on 

large-scale data aggregation, making personal medical information both clinically valuable and 

institutionally strategic. This dual function creates competing logics between care delivery and data 

commodification. Analyses of digital health ecosystems highlight that ethical risk emerges not only 

from breaches but from routine system design decisions shaping data flows (Mumtaz et al., 2023). 

Scholarly discussions on AI-driven healthcare systems reveal that algorithmic training datasets often 

incorporate historical inequalities, which can reproduce or amplify disparities in diagnostic outcomes. 

These biases may remain invisible within technical performance metrics yet carry substantial moral 

consequences for marginalized populations. 

Ethical debates therefore extend beyond privacy toward questions of distributive justice and 

epistemic fairness in digital medicine. Reviews of ethical AI integration emphasize that governance 

models must address structural bias alongside data protection (Singh et al., 2025). Another central 
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finding concerns the tension between innovation speed and regulatory preparedness. Health systems 

frequently deploy digital solutions under urgent efficiency or sustainability mandates, while ethical 

safeguards evolve more slowly. This temporal mismatch creates regulatory grey zones in which 

responsibility for data misuse or algorithmic harm remains unclear. Sustainability-focused analyses of 

digital transformation show that long-term system resilience depends on integrating ethical oversight at 

the design stage rather than post-implementation (Hameed & Hameed, 2023). 

Research on digital twins and predictive modeling in elderly care further illustrates how advanced 

analytics can reshape the meaning of consent. Continuous modeling of patient trajectories may rely on 

data streams that patients do not fully comprehend or anticipate. Ethical evaluation must therefore 

consider informational asymmetry and long-term autonomy risks embedded in predictive health 

systems. Conceptual studies on digital twin ethics stress that consent frameworks designed for episodic 

care are inadequate for continuous modeling environments (Jabin et al., 2024). The literature also points 

to the emergence of platform-based health ecosystems where public institutions, private technology 

firms, and research entities share interoperable data infrastructures. These arrangements blur boundaries 

between clinical care, research, and commercial analytics. Ethical governance becomes difficult when 

data purposes shift over time without transparent renegotiation with patients. 

Discussions on digital healthcare adoption suggest that trust erosion often results from 

governance opacity rather than technological failure itself (Zarif, 2022). European implementation 

studies provide insight into how regulatory harmonization attempts to address cross-border data flows. 

Policy frameworks increasingly emphasize interoperability, cybersecurity standards, and ethical 

compliance mechanisms to maintain public confidence in digital health services. However, regulatory 

alignment remains uneven, particularly regarding accountability for multinational platform providers. 

Comparative assessments of European eHealth governance reveal that ethical coordination often lags 

behind technical integration (Bente et al., 2024). To synthesize the ethical risk domains identified across 

the literature, the review classifies data governance challenges into three principal categories, as 

illustrated below. 

Table 2. Core Governance Risks in Digital Health Data Ecosystems and Their Systemic Ethical 

Implications 

 
 

Governance 

Dimension 
Core Ethical Concern Systemic Implication 

Data ownership 
Ambiguous patient 

control 

Consent mechanisms 
Limited patient 

comprehension 

Potential commodification 

of health data 

Weak autonomy protection 

Cross-platform Diffuse accountability Governance fragmentation 
 integration  

 

The table demonstrates that ethical risk emerges not from isolated data incidents but from 

structural properties of digital infrastructures. Governance weaknesses tend to accumulate when 

ownership, consent, and accountability are misaligned across institutional layers. Such systemic 

misalignment explains why privacy debates increasingly intersect with broader issues of legitimacy and 

social trust. Research on digital public health governance similarly stresses that infrastructure design 

choices carry long-term normative consequences (Iyamu et al., 2021). Literature addressing electronic 

health record research adds another dimension to these governance tensions. Large-scale EHR datasets 

enable valuable epidemiological insights but raise concerns about silent data repurposing beyond 

original clinical contexts. Ethical oversight mechanisms often struggle to keep pace with expanding 

analytical possibilities. Systematic reviews on EHR-based research emphasize the need for dynamic 

consent models capable of evolving with technological use cases (Piasecki et al., 2021). 

Another pattern observed in the synthesis is that digital health governance debates increasingly 

intersect with questions of diversity, equity, and inclusion. Data infrastructures that fail to represent 

minority populations risk reinforcing systemic invisibility in clinical algorithms and policy planning. 

Ethical evaluation therefore requires attention to representation as a structural design parameter rather 

than a downstream fairness correction. Studies on inclusive digital medicine argue that equitable data 
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representation is foundational to ethical system legitimacy (Paccoud et al., 2024). A final interpretive 

insight is that ethical governance in digital health cannot be reduced to compliance frameworks alone. 

Effective oversight depends on institutional cultures that recognize data stewardship as a moral 

responsibility rather than merely a technical requirement. This cultural dimension shapes whether 

ethical safeguards operate as living practices or procedural formalities. Leadership studies on digital 

workplace transformation highlight that ethical digital infrastructures ultimately depend on governance 

values embedded in organizational decision-making (Gyamerah et al., 2026). 

 

Equity, Trust, and Moral Legitimacy in the Global Expansion of Digital Health 

The literature synthesis shows that digital health transformation increasingly intersects with 

debates on equity, particularly regarding how technological access shapes participation in healthcare 

systems. Digital tools promise expanded reach, yet uneven digital literacy, infrastructure gaps, and 

socio-economic disparities often limit their benefits. These inequalities create ethical tensions between 

technological efficiency and distributive justice in health delivery. Analyses of empowerment-oriented 

digital health frameworks indicate that technology can enhance autonomy only when access conditions 

are structurally inclusive (Nickel et al., 2023). Research focusing on diversity and inclusion in digital 

medicine suggests that algorithmic systems frequently reflect dominant population norms embedded in 

training data. When minority groups remain underrepresented, predictive models risk producing 

systematically weaker diagnostic accuracy for those populations. 

Ethical evaluation must therefore address representational fairness as a design principle rather 

than an implementation afterthought. Studies on equity in digital medicine highlight that inclusion 

failures undermine both clinical reliability and social legitimacy (Paccoud et al., 2024). Another 

recurring theme concerns how patient trust becomes a central ethical currency in digitally mediated 

healthcare. Trust no longer depends solely on clinician competence but also on the perceived integrity 

of technological infrastructures. When patients cannot understand how their data is processed or how 

recommendations are generated, confidence in the system erodes. Reviews of digital healthcare 

adoption consistently identify transparency deficits as a major determinant of trust decline (Mumtaz et 

al., 2023). The expansion of AI-assisted healthcare intensifies these legitimacy challenges by 

introducing automated reasoning into contexts traditionally governed by interpersonal judgment. While 

AI can improve efficiency, patients may perceive algorithmic involvement as depersonalizing or 

opaque. Ethical concerns thus emerge not only from potential error but from shifts in the symbolic 

meaning of care itself. Narrative analyses of AI integration in healthcare show that legitimacy depends 

on preserving relational elements of clinical interaction alongside technological innovation (Singh et 

al., 2025). 

Literature addressing sustainable health systems suggests that digital transformation can support 

long-term resource efficiency while also creating new forms of systemic dependency on technology 

vendors and data infrastructures. These dependencies raise ethical questions about institutional 

autonomy and resilience. Healthcare systems may become vulnerable to external control over digital 

platforms or proprietary analytics tools. Sustainability-oriented studies emphasize that ethical digital 

transformation requires balancing efficiency gains with institutional sovereignty (Hameed & Hameed, 

2023). Another insight emerging from the synthesis concerns how digital public health infrastructures 

reshape collective notions of responsibility. Surveillance systems and predictive analytics allow 

authorities to intervene earlier in population health trends, yet such interventions may conflict with 

individual privacy expectations. Ethical legitimacy becomes contingent on whether citizens perceive 

such monitoring as protective or intrusive. Conceptual analyses of digital public health governance 

indicate that legitimacy often depends on participatory transparency in data use (Iyamu et al., 2021). To 

summarize how the literature conceptualizes legitimacy conditions in digital health systems, the review 

identifies three interacting determinants, presented below. 

 

Table 3. Structural Determinants of Moral Legitimacy in Digitally Mediated Healthcare 

Systems 

 

Legitimacy Factor Ethical Requirement Consequence if Absent 

Inclusive access Equal digital participation Reinforced health inequities 
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Transparent systems 
Understandable decision 

logic 
Declining public trust 

  Participatory governance Stakeholder engagement Institutional legitimacy erosion  

 

The table illustrates that legitimacy emerges from structural alignment between access, 

transparency, and participation. Ethical debates in digital health increasingly treat these factors as 

mutually reinforcing rather than independent policy domains. Failures in one dimension often propagate 

instability across the others. Governance analyses of digital transformation repeatedly link legitimacy 

crises to systemic imbalances among these components (Gyamerah et al., 2026). Research on 

biomedical data infrastructures further shows that legitimacy concerns intensify when patient data is 

reused in research contexts without meaningful engagement. Individuals may accept clinical data 

collection yet resist its expansion into commercial or predictive analytics domains. This distinction 

reveals that consent alone cannot sustain legitimacy if governance transparency is weak. Reviews of 

electronic health record research stress that trust depends on ongoing communication rather than one-

time authorization (Piasecki et al., 2021). 

The literature also notes that ethical leadership plays a crucial role in translating abstract 

governance principles into operational trust. Institutional leaders influence whether digital 

transformation is framed as patient-centered modernization or efficiency-driven restructuring. 

Leadership narratives shape how clinicians and patients interpret technological change. Frameworks 

for responsible digital workplace transformation show that legitimacy often hinges on leadership 

commitment to ethical accountability (Gyamerah et al., 2026). 

A final interpretive synthesis suggests that the future stability of digital health systems depends 

less on technological sophistication than on their perceived moral coherence. Systems that align 

innovation with fairness, transparency, and participatory governance are more likely to sustain public 

trust and professional legitimacy. Ethical robustness thus emerges as a structural requirement for long-

term digital health viability rather than an auxiliary consideration. Contemporary literature consistently 

frames legitimacy as the decisive condition determining whether digital transformation strengthens or 

destabilizes healthcare systems (Meier et al., 2025). 

CONCLUSION 

This global literature review demonstrates that digital health transformation is not merely a 

technological transition but a profound ethical reconfiguration of healthcare systems, professional 

authority, and patient participation. The analysis shows that algorithmic decision-support, integrated 

data infrastructures, and platform-based care models redistribute responsibility across clinicians, 

institutions, and technological actors, thereby complicating traditional frameworks of medical 

accountability. Ethical challenges emerge most clearly where governance mechanisms fail to keep pace 

with innovation, producing tensions around transparency, autonomy, and equitable access. The review 

further indicates that ethical sustainability in digital health depends on the alignment of three structural 

conditions: inclusive participation, transparent data governance, and responsible institutional 

leadership. Systems that neglect these dimensions risk eroding public trust and amplifying health 

disparities despite technological advancement. 

Digital transformation therefore demands ethical integration at the design, regulatory, and 

organizational levels rather than retrospective moral evaluation. The study contributes theoretically by 

synthesizing dispersed ethical debates into a coherent interpretive framework linking authority 

redistribution, infrastructural governance, and legitimacy formation in digital medicine. 

Methodologically, it demonstrates the value of integrative literature synthesis for mapping normative 

tensions across interdisciplinary research fields. Future empirical research should examine how these 

structural ethical dynamics manifest in specific national health systems, particularly in low- and middle-

income contexts where digital expansion is accelerating. 
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