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sectionIntroduction

The integration of artificial intelligence into healthcare represents one of the
most significant technological transformations in modern medicine. While sub-
stantial research has examined AI applications for diagnostic support and treat-
ment planning, comparatively little attention has been directed toward under-
standing how AI tools specifically impact nursing workflow and care coordina-
tion processes. Nursing constitutes the largest healthcare profession and serves
as the central coordination point for patient care, making the effects of AI imple-
mentation on nursing practice particularly consequential for healthcare delivery
outcomes. This study addresses this critical gap by examining the nuanced ways
in which AI tools reshape nursing work patterns, communication flows, and care
coordination mechanisms in acute care environments.

Traditional nursing workflow research has focused on efficiency improvements
through electronic health record optimization and process redesign. However,
the emergence of AI-powered tools introduces fundamentally different dynam-
ics, including predictive analytics, automated documentation, and intelligent
task prioritization. These technologies promise to alleviate nursing documen-
tation burden and enhance clinical decision-making, but their implementation
raises important questions about how algorithmic systems interact with nursing
clinical judgment, interprofessional communication, and the holistic nature of
patient care. Our research moves beyond simplistic efficiency metrics to explore
the complex interplay between AI systems and the cognitive, relational, and
coordinative dimensions of nursing practice.

This investigation is guided by three primary research questions: How do AI
tools specifically designed for nursing use alter time allocation across differ-
ent nursing activities? What new coordination patterns emerge when AI sys-
tems mediate communication between nurses, patients, and other healthcare

1



providers? How do nurses adapt their clinical reasoning processes when working
alongside AI decision support systems? By addressing these questions through
a comprehensive mixed-methods approach, this study provides novel insights
into the transformation of nursing roles in algorithmically-enhanced healthcare
environments.

sectionMethodology

subsectionResearch Design and Setting

This study employed a convergent parallel mixed-methods design conducted
over eighteen months across three diverse healthcare systems: a large academic
medical center, a community hospital network, and an integrated delivery sys-
tem. The multi-site approach enabled examination of AI implementation across
varying organizational contexts, technological infrastructures, and patient popu-
lations. All sites had implemented nursing-focused AI tools within the previous
six to twenty-four months, providing sufficient exposure for meaningful assess-
ment while allowing observation of adaptation processes over time.

The AI systems examined included three primary categories: predictive ana-
lytics for patient deterioration (using vital sign trends, laboratory values, and
nursing documentation to identify at-risk patients), natural language processing
for automated documentation (converting nurse-patient interactions into struc-
tured clinical notes), and intelligent care coordination platforms (optimizing
task assignment and communication among care team members). Each system
represented current state-of-the-art in nursing AI applications while differing in
specific implementation approaches and integration with existing clinical sys-
tems.

subsectionParticipants and Sampling

A total of 247 nursing professionals participated in the study, including 189
bedside nurses, 32 nurse managers, 15 clinical nurse specialists, and 11 nurs-
ing informaticists. Participants represented diverse clinical specialties including
medical-surgical, critical care, emergency department, and oncology nursing.
Purposive sampling ensured representation across experience levels, shift pat-
terns, and comfort with technology. All participants provided informed consent
following institutional review board approval at each study site.

subsectionData Collection Methods

Quantitative data collection employed time-motion analysis through both direct
observation and automated tracking of electronic system usage. Researchers
conducted 540 hours of direct observation, documenting nursing activities in
15-minute intervals using a standardized taxonomy of nursing work. Electronic
data capture included timestamps of AI system interactions, documentation
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completion times, and alert response patterns. Workflow efficiency metrics were
calculated using pre- and post-implementation comparisons of time allocation
across direct patient care, documentation, care coordination, and medication
administration activities.

Qualitative data collection included 87 semi-structured interviews exploring
nurses’ experiences with AI tools, perceived impacts on clinical judgment, and
adaptations in care coordination practices. Interview protocols employed criti-
cal incident technique to elicit detailed accounts of specific patient care scenarios
involving AI tools. Additionally, researchers conducted 42 focus groups examin-
ing collective sense-making processes around AI implementation and 36 hours of
ethnographic observation of care coordination activities including shift handoffs
and interdisciplinary rounds.

subsectionData Analysis

Quantitative analysis employed multivariate regression models to identify rela-
tionships between AI tool usage patterns and workflow outcomes, controlling
for patient acuity, nurse experience, and unit characteristics. Time-series anal-
ysis examined how workflow patterns evolved during the AI adoption period.
Qualitative data underwent thematic analysis using a combination of deduc-
tive coding based on established workflow frameworks and inductive coding to
identify emergent themes. Integration of quantitative and qualitative findings
occurred during interpretation to develop comprehensive understanding of AI’s
multifaceted impacts on nursing practice.

sectionResults

subsectionQuantitative Workflow Impacts

The implementation of AI tools produced significant and complex changes in
nursing workflow patterns. Documentation time decreased substantially, with
nurses spending 42

Predictive analytics systems demonstrated notable clinical benefits, with early
intervention rates for patient deterioration increasing by 67

Care coordination platforms produced mixed results regarding communication
efficiency. While the time required for routine care coordination decreased by
28

subsectionQualitative Themes: Adaptation and Transformation

Qualitative analysis revealed three major themes characterizing nurses’ expe-
riences with AI integration. First, nurses described undergoing a process of
’algorithmic sense-making’ in which they developed strategies for interpreting
AI outputs within specific clinical contexts. This involved not simply accepting
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or rejecting algorithmic recommendations, but rather engaging in sophisticated
mental models that integrated AI suggestions with patient-specific factors, situ-
ational awareness, and clinical intuition. One experienced nurse explained: ’The
AI gives me probabilities, but I provide the context. A 70

Second, participants reported the emergence of ’hybrid coordination’ patterns
that blended algorithmic and human intelligence. Rather than replacing tra-
ditional coordination methods, AI systems created additional layers of coordi-
nation that required navigation. Nurses developed creative workarounds and
adaptation strategies, such as using AI task prioritization as a starting point for
team discussions rather than as definitive assignments. This hybrid approach
allowed preservation of nursing clinical judgment while leveraging AI efficiency
benefits.

Third, the data revealed significant role evolution as nurses took on responsi-
bilities as ’algorithm interpreters’ and ’AI mediators.’ Nurses found themselves
explaining AI recommendations to patients and families, justifying algorithmic
suggestions to physicians, and troubleshooting system limitations. This me-
diation work represented an unanticipated expansion of nursing responsibilities
that carried both cognitive and emotional burdens. As one nurse manager noted:
’We’ve become translators between the algorithm and the human aspects of care,
and nobody trained us for this role.’

subsectionThe Paradox of Efficiency and Complexity

Integrating quantitative and qualitative findings revealed a central paradox:
while AI tools created measurable efficiency gains in specific tasks, they simul-
taneously increased the overall complexity of nursing work. The reduction in
documentation time was offset by new cognitive demands associated with al-
gorithmic interpretation, system monitoring, and mediation activities. Nurses
reported feeling both more efficient in discrete tasks and more mentally ex-
hausted at the end of shifts, suggesting that traditional workflow metrics may
inadequately capture the full impact of AI integration.

This complexity manifested particularly in care coordination processes, where
the introduction of AI systems created what we term ’algorithmic coordination
layers’ that required navigation alongside traditional interpersonal coordination.
Successful units developed explicit strategies for managing these dual coordina-
tion systems, including designated times for reviewing AI recommendations as a
team and clear protocols for when algorithmic suggestions should be overridden
based on clinical judgment.

sectionConclusion

This study provides compelling evidence that AI integration transforms nurs-
ing workflow in ways that extend far beyond simple efficiency improvements.
The introduction of nursing-focused AI tools creates fundamental shifts in how
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nurses allocate their time, how they exercise clinical judgment, and how they
coordinate care across professional boundaries. Our findings challenge simplistic
narratives of AI as either a pure efficiency solution or a threat to nursing profes-
sionalism, instead revealing a more complex reality in which AI both enhances
and complicates nursing practice.

The concept of ’algorithmic coordination’ introduced in this research represents
a significant contribution to understanding how AI systems mediate healthcare
teamwork. As algorithms increasingly participate in care planning and task
allocation, traditional models of interprofessional collaboration require reexam-
ination. Our findings suggest that successful AI implementation depends not
only on technological performance but equally on developing new coordination
protocols, communication strategies, and role definitions that acknowledge al-
gorithms as active participants in care processes.

Several limitations warrant consideration. The study examined early adoption
phases of AI implementation, and longer-term impacts may differ as nurses de-
velop more sophisticated adaptation strategies. The healthcare systems studied
all had substantial resources for technology implementation, and findings may
not generalize to resource-constrained settings. Additionally, the study focused
on acute care environments, and different patterns may emerge in ambulatory
or long-term care settings.

This research has important implications for nursing education, healthcare tech-
nology design, and organizational implementation strategies. Nursing curricula
must evolve to include competencies in AI interpretation, algorithmic media-
tion, and hybrid coordination practices. Technology developers should prioritize
transparent AI systems that support rather than replace nursing clinical reason-
ing. Healthcare organizations planning AI implementation should anticipate
the emergence of new nursing work categories and prepare support systems for
the cognitive and emotional demands of algorithmic mediation.

Future research should explore longitudinal effects of AI integration on nursing
satisfaction and burnout, examine AI implementation in diverse care settings,
and investigate patient perspectives on algorithmically-mediated care. As AI
continues to advance, ongoing critical examination of its impacts on the hu-
man dimensions of healthcare remains essential for ensuring that technological
progress enhances rather than undermines the fundamental values of nursing
practice.
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