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period. This study evaluates the impact of RPM on nursing
workflow efficiency and patient safety in post-discharge
settings. Using a mixed-method observational design, 200
discharged patients were divided into RPM and non-RPM
groups. Nurses tracked patient vitals, workflow time, and
clinical outcomes, while interviews captured qualitative
insights into system usability and staff adaptation. RPM
integration reduced readmission rates from 15% to 8% and
increased early clinical interventions by 116%. Nursing time
for manual vital checks decreased by 72%, while time spent
interpreting data increased. Although nurses reported
increased cognitive load and occasional alarm fatigue, they
also expressed greater confidence in decision-making. Data
analysis tools and alert customization were cited as key
enablers. Challenges included false positives and the need for
enhanced training. Workflow redesign and policy support
emerged as critical factors in sustaining RPM’s benefits. RPM
significantly improves patient safety and nursing efficiency in
transitional care when supported by appropriate training and
organizational alignment. These findings highlight the need
for systemic integration strategies that promote sustainability
and clinical impact.
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INTRODUCTION

The transition from hospital to home represents a critical juncture in the continuum of patient
care. During this phase, individuals are particularly vulnerable to adverse health outcomes, often
due to fragmented communication, insufficient follow-up, and complexities in managing chronic
or multiple comorbid conditions. As healthcare systems increasingly shift toward shorter hospital
stays and outpatient recovery models, the role of nursing in ensuring safety during transitional care
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has become both prominent and challenging. The rising incidence of hospital readmissions during
this period underscores the pressing need for more efficient, accurate, and proactive care strategies.

Transitional care carries a notable risk for adverse events, particularly for older adults and those
burdened with complex health needs. Evidence suggests that this period is frequently marred by
medication errors, lapses in care coordination, and limited access to timely interventions (Acosta
et al., 2023; Sezgin et al., 2020). Patients discharged with cognitive impairments face additional
obstacles, as they are often placed in environments lacking adequate support, further heightening
their risk of complications and readmission (Burke et al., 2016). Studies affirm that unplanned
hospital readmissions resulting from such vulnerabilities remain a systemic challenge, with
implications for both individual outcomes and healthcare resource utilization (Duncan et al., 2021).

Conventional post-discharge nursing practices, while foundational, rely heavily on resource-
intensive approaches. These include follow-up telephone calls, home visits, and the coordination
of community-based support, all aimed at preserving continuity of care (Yang et al., 2022). Nurses
routinely perform medication reconciliation, health education, and risk screening efforts that are
central to preventing complications arising from non-adherence or misunderstanding of discharge
instructions (McNab et al., 2017; Schnipper et al., 2020). The involvement of pharmacists in
transitional teams has also emerged as a significant factor in reducing medication-related errors,
reinforcing the importance of interprofessional collaboration (Layman et al., 2020). However,
these traditional approaches are often limited in scalability and lack the immediacy required to
address early signs of clinical deterioration.

Remote Patient Monitoring (RPM) technologies have emerged as transformative tools within
transitional care frameworks. RPM enables the continuous collection and transmission of
physiological data such as blood pressure, oxygen saturation, and body weight providing clinicians
with timely insights into a patient's evolving condition. Studies have shown that RPM interventions
not only reduce readmissions but also foster patient engagement, improve adherence to
therapeutic regimens, and support early clinical interventions (Bashi et al., 2017; Couture et al.,
2024). The evidence from systematic reviews confirms RPM’s utility in chronic disease
management, particularly when applied to patients with heart failure, diabetes, or COPD
conditions often implicated in post-discharge complications (Bashi et al., 2017).

In parallel with the integration of these technologies, the nursing profession is undergoing a
significant transformation. Nurses are acquiring digital competencies that expand their roles
beyond traditional bedside care to include remote surveillance, data interpretation, and digital
communication (Araya et al., 2023; Guilcher et al., 2020). This evolution supports a more patient-
centered and anticipatory model of care, where nurses can act on real-time alerts and trends to
initiate early interventions (Khoiriyati et al., 2021; Wray & Jones, 2023). The shift toward digital
nursing practice underscores the profession's adaptability and its essential role in health system
innovation.

Despite the promise of RPM, barriers to its effective implementation persist. A major concern lies
in the digital divide, particularly among older adults or populations in rural and underserved areas
who may lack access to the requisite technology (Gilmartin et al., 2022). Interoperability issues
between different health systems further complicate integration efforts, impeding seamless data
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sharing and real-time decision-making (Khoiriyati et al., 2021). Patient apprehension and resistance
to using unfamiliar technology have also been documented, often rooted in anxiety, low health
literacy, or a perceived burden of engagement (Duncan et al., 2021). These challenges must be
addressed to realize the full potential of RPM as a mainstream transitional care solution.

Importantly, RPM systems are proving to be instrumental in the early detection of clinical
deterioration. Continuous monitoring allows for the identification of subtle but significant changes
in a patient’s vital signs, enabling timely clinical responses that can avert more serious health events
(Bashi et al., 2017). This proactive approach is especially critical for patients with chronic illnesses,
whose conditions may fluctuate unpredictably and require dynamic adjustments in care plans
(Wray & Jones, 2023). By alerting healthcare providers to deviations from normal ranges or
patterns, RPM empowers the nursing workforce to intervene promptly, thereby improving safety,
enhancing outcomes, and potentially lowering healthcare costs (Bashi et al., 2017).

In light of the above, this study explores the integration of digital monitoring tools into nursing
workflows during transitional care. The research investigates how RPM affects nurse workload,
task distribution, and patient safety outcomes, particularly the rate of early interventions and
hospital readmissions. The novelty of this study lies in its focus on workflow adaptation a crucial
but often overlooked dimension of digital health implementation. By examining not only the
clinical outcomes but also the operational implications for nursing practice, this research
contributes to the emerging discourse on data-driven, patient-centered care. We hypothesize that
embedding RPM into transitional care pathways will reduce the burden on nurses while
simultaneously enhancing patient safety through earlier detection and response to clinical risks.

METHOD
Study Design

This research employed a mixed-method observational study to evaluate the integration of Remote
Patient Monitoring (RPM) tools into transitional nursing care. Mixed-method designs offer a
comprehensive approach to assessing healthcare technology by combining objective outcome
measures with subjective user experiences (Cho et al., 2022). Specifically, this study followed an
explanatory sequential approach, first collecting quantitative data on safety outcomes and
workflow metrics, then conducting qualitative interviews to contextualize and interpret the results.
This dual strategy is particularly suited for healthcare technology evaluations, as it reveals not only
the measurable impact but also the operational and emotional dimensions experienced by clinical
staff (Racy et al., 2021; Redley et al., 2020).

Study Setting and Participants

The study was conducted across two settings: hospital discharge units and affiliated home care
services. A total of 200 patients recently discharged from medical wards were enrolled and
stratified into two equal groups: 100 received standard post-discharge care, and 100 were assigned
RPM-supported transitional care. RPM kits included Bluetooth-enabled devices (blood pressure
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cuff, pulse oximeter, and digital scale), accompanied by a mobile app for daily symptom reporting.
Participating nurses included hospital discharge planners and community care coordinators
responsible for post-discharge monitoring.

Data Collection Procedures
Quantitative Data
Data collection focused on three primary datasets:

e Clinical Metrics: Included systolic and diastolic blood pressure, oxygen saturation (SpO3), body
weight, and patient-reported symptoms. These were transmitted daily from RPM devices to
the clinical monitoring dashboard.

e  Workflow Logs: Nurses recorded time spent on manual vital checks, documentation, and
interpreting RPM data. This was complemented by automated system logs to verify task
durations.

o Patient Safety Outcomes: Metrics included 30-day hospital readmission rates, number of early
interventions (e.g., medication changes, urgent referrals), and nurse-reported safety incidents.

Standardization of safety metrics such as readmissions and incident reporting was critical for
comparison and ensured consistency with best practices in RPM studies (Schroeder et al., 2020).

Qualitative Data

Semi-structured interviews were conducted with 12 nurses involved in transitional care. These
interviews explored perceptions of workload, usability of RPM interfaces, and changes in patient
interaction. Data from these sessions were transcribed and thematically analyzed. The use of
qualitative methods, including narrative accounts and reflective dialogue, aligns with practices
recommended for context-sensitive evaluations of health technology (Redley et al., 2020).

Measures and Instruments
Nurse Workload Assessment
Workload was evaluated using both objective and subjective tools:

e Nursing Activities Score (NAS): Captured the frequency and complexity of direct and indirect
nursing tasks.

e NASA Task Load Index (NASA-TLX): Provided subjective ratings on mental, physical, and
temporal demands, allowing correlation with actual workflow data.

e Time-Motion Observations: Observers conducted random shadowing of nurses to validate log-

reported and system-recorded task times.
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Patient Safety Metrics

Patient safety was primarily assessed through:

e 30-day readmission tracking (electronic health records)

e Number of early clinical interventions prompted by RPM alerts

o Incident reports filed by nurses regarding adverse events or near misses

Continuous feedback loops between clinical users and study monitors enabled adaptive refinement
of protocols during the study, following best practice in healthcare technology evaluation (Ivziku
et al., 2021).

Data Analysis

Quantitative data were analyzed using descriptive statistics and paired t-tests for within-group
comparisons. Between-group comparisons (RPM vs. non-RPM) used independent sample t-tests
and chi-square tests, as appropriate. Time variables were normalized to patient-days to account for
variability in monitoring duration.

Qualitative data were analyzed using thematic content analysis. Codes were developed inductively
based on interview transcripts and organized into thematic clusters related to workflow adaptation,
digital burden, and safety perception. Investigator triangulation was used to ensure reliability of
interpretations.

Ethical Considerations

The study protocol was approved by the institutional ethics committee. Informed consent was
obtained from all patient and nurse participants. Data privacy and system security were ensured in
accordance with health data protection standards.

Limitations of the Methodology

While the mixed-method design provides depth, the short-term monitoring window and potential
observer bias during time-motion studies represent limitations. Additionally, generalizability may
be constrained by technology infrastructure and staff training levels at participating sites.

RESULT AND DISCUSSION
RPM Monitoring Outcomes

The integration of RPM technologies during transitional care enabled the collection of a wide array
of physiological and symptomatic data in near-real-time. Among the 100 patients assigned to the
RPM group, a total of 230 alerts were generated over the 30-day post-discharge period. These
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alerts were triggered based on thresholds such as systolic BP > 130 mmHg or diastolic BP > 80
mmHg, SpO, < 90%, and weight gain of more than 2 kg in 48 hours criteria consistent with
current clinical guidelines (Park et al., 2019).

Table 1: Distribution of RPM Alerts by Vital Sign Type and Frequency

Vital Sign Number of Alerts % of Total Alerts Most Common Trigger

Condition
Blood Pressure 78 34% Systolic > 140 mmHg
SpO, 65 28% SpO2 < 92%
Weight 42 18% Gain > 2kg in 48 hours
Symptom Reports 45 20% Dyspnea, fatigue

Total 230 100%

Patients generally responded positively to the symptom-reporting interface. Feedback indicated
increased engagement and a sense of control over their recovery process (Basch et al., 2020).
Nonetheless, some patients noted issues with app navigation and the frequency of prompts.

False-positive rates were estimated at approximately 18%, aligning with previous findings that
minor fluctuations often trigger unnecessary alerts (Coffey et al., 2021). Improvements in
algorithmic sensitivity and user-specific calibration could further mitigate this issue.

Clinicians reported that trend-based analysis of RPM data allowed earlier identification of

deterioration signals e.g., concurrent increases in heart rate and weight flagged patients at risk for
readmission (Howell et al., 2020).

Workflow Efficiency Metrics

Time-motion analysis revealed significant shifts in nursing workflows post-RPM integration.
Nurses spent less time on routine vital sign assessments and documentation and more time on
interpreting digital trends and coordinating care plans.

Table 2: Change in Nursing Task Time Before and After RPM Integration

Task Category Before RPM (min) After RPM (min) % Change
Manual Vital Checks 18 5 -72%
Documentation Time 12 6 -50%
Data Interpretation/Follow-up 4 9 +125%
Total Time 34 20 -41%

Nursing time logs were supported by system-generated reports and NAS-based scoring, which
showed a reduction in lower-complexity activities and an increase in clinical reasoning tasks.

Task-shifting was also evident; RPM allowed nursing aides or family caregivers to assume some
basic data entry roles, freeing registered nurses for critical decision-making.
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While RPM automated some aspects of documentation, new obligations emerged related to alert
review and escalation reporting (Craig et al., 2021). Nurses required additional training to manage

these new digital responsibilities effectively (Moradian et al., 2018).

Patient Safety Outcomes

Patient safety outcomes improved notably in the RPM group. Readmission rates within 30 days
were reduced from 15% in the control group to 8% in the intervention group. Additionally, early
clinical interventions increased from 12 to 26 cases, with nurse-reported incidents falling from 8
to 3.

Table 3: Comparative Patient Safety Outcomes: RPM vs. Non-RPM Groups

Outcome Metric RPM Group Non-RPM Group Difference
(n=100) (n=100)
30-day Readmission Rate 8% 15% -7%
Early Intervention Events 26 12 +14
Nurse-Reported Incidents 3 8 -5

These findings support evidence that RPM contributes to reduced hospital utilization and
improved chronic disease management. Interventions triggered by eatly alerts were successful in
roughly 65% of cases, particularly when nurses responded within one hour.

Without RPM, prior literature indicates that up to 26% of patients experience post-discharge

complications, highlighting the critical gap addressed by continuous monitoring (Morgan et al.,
2017).

Nurses expressed mixed sentiments about alert management. While some felt empowered by
timely information, others reported alert fatigue, which impeded their responsiveness. Structured
training and streamlined protocols were cited as necessary improvements to enhance alert handling
confidence (Park et al., 2019).

The implementation of Remote Patient Monitoring (RPM) during transitional care has
demonstrated measurable improvements in both patient safety outcomes and nursing workflow
efficiency. However, these benefits are accompanied by significant changes in the cognitive
demands placed on nurses, as well as operational challenges related to alert management, workflow
redesign, and organizational support. This discussion explores the implications of these findings
and situates them within the broader literature on digital health integration in nursing practice.

One of the most notable transformations observed in this study was the shift in the cognitive
workload of nurses. RPM systems generate continuous streams of patient data, requiring nurses
to monitor trends, interpret fluctuations, and make clinical judgments in real-time. While this data
is invaluable for proactive care, it introduces substantial mental demands, as nurses must
simultaneously manage multiple data streams and apply clinical reasoning to prioritize responses
(Vegesna et al., 2017). These responsibilities, layered atop traditional nursing tasks, can exacerbate
cognitive overload particularly in time-sensitive transitional care settings (Marko et al., 2016). The
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need to integrate technology-derived insights with holistic patient knowledge further amplifies this
complexity, highlighting the necessity of cognitive support tools.

To address this issue, the development of user-friendly interfaces and decision-support systems
becomes critical. As suggested by Selvaraju et al. (2022), such tools can assist nurses in identifying
critical alerts more effectively, reducing cognitive strain. Prioritization features that highlight
deviations requiring urgent attention can facilitate rapid decision-making without requiring
exhaustive manual trend analysis. These enhancements are not only necessary for improving
patient outcomes but also for preserving nurse well-being and sustaining engagement with digital
systems.

Closely tied to the challenge of cognitive workload is the phenomenon of alarm fatigue. As
demonstrated in this study, the volume of alerts many of which may not require immediate action
can lead to desensitization among clinical staff. Alarm fatigue has long been recognized as a threat
to patient safety, with overlooked or ignored alerts resulting in missed opportunities for early
intervention (Chu et al., 2024). Strategies to mitigate this issue include deploying intelligent alert
systems that stratify alarms based on urgency and severity, thereby reducing noise and increasing
clinical relevance (Bunch et al., 2020).

Moreover, involving frontline nurses in the design and customization of alert systems enhances
both usability and acceptance. When nurses can adjust thresholds or filter low-priority alerts, the
system aligns more closely with their workflow and clinical judgment (Es et al., 2024). Training
initiatives that clarify alarm response protocols and explain the rationale behind alert algorithms
are also essential for maximizing the effectiveness of such systems (Smith et al., 2023).

Beyond individual-level adaptations, system-wide workflow redesign is essential for realizing the
full potential of RPM. This study found that RPM reduced time spent on manual tasks and
increased time allocated to interpretive and clinical decision-making roles. For these benefits to be
sustained, organizational workflows must be recalibrated to support such role shifts. Standardizing
protocols for data review, care escalation, and documentation ensures consistency and promotes

confidence among nursing staff (Dcruz & Yeh, 2024).

Integrating RPM platforms with electronic health record (EHR) systems further supports
workflow efficiency by minimizing duplicate data entry and enhancing continuity of care. Seamless
integration reduces cognitive switching between platforms and enables real-time updates that
inform multidisciplinary team decisions. Iterative workflow evaluations, guided by nurse feedback,

are especially effective in tailoring systems to the unique needs of transitional care environments
(Omboni et al., 2021).

Organizational policies play a pivotal role in supporting and scaling RPM integration. This study
underscores the importance of institutional support through structured training programs that
encompass both technical skills and clinical application (Gao et al., 2024). Equipping nurses with
competencies in data interpretation and digital communication ensures that the benefits of RPM
are not lost due to inadequate preparation.

Policies must also foster interprofessional collaboration, ensuring that responsibilities are clearly
defined across care teams and that communication pathways are established for interpreting and
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responding to RPM data. An organizational culture that embraces innovation and supports
experimentation with digital tools can further ease the transition and encourage widespread
adoption (Hazim et al., 2024).

Finally, policy frameworks should prioritize interoperability and data sharing across clinical
departments. As patients transition between acute care, primary care, and home-based monitoring,
ensuring continuity of information is critical. Robust data exchange capabilities allow for more
informed clinical decision-making and prevent gaps that can arise when systems operate in silos
(Chen et al., 20106).

In summary, while the integration of RPM into transitional nursing care offers clear advantages in
terms of patient safety and workflow efficiency, its success hinges on strategic responses to
increased cognitive demands, alert management, workflow alignment, and organizational
readiness. Addressing these domains holistically will be essential for sustaining RPM’s long-term
impact and enhancing the role of nurses in digitally supported care models.

CONCLUSION

The integration of Remote Patient Monitoring (RPM) technologies into transitional nursing care
presents a transformative opportunity to improve both patient outcomes and clinical workflows.
This study demonstrated that RPM tools significantly reduced 30-day hospital readmission rates
and enhanced the timeliness of early clinical interventions. These outcomes affirm the role of
continuous monitoring in mitigating the risks commonly associated with the post-discharge period.

From a nursing workflow perspective, RPM shifted time allocation away from manual and
repetitive tasks toward more analytical and interpretive roles. This shift not only improved
workflow efficiency but also redefined nursing responsibilities, alighing with the profession’s
ongoing evolution toward digitally augmented practice. The use of data visualization and
algorithmic alerts empowered nurses to make more informed, timely decisions, although the
increased cognitive demands and potential for alarm fatigue must be managed proactively.

To sustain these benefits, workflow redesign and institutional support are paramount.
Organizations must invest in robust training programs that develop digital competencies and
establish protocols that standardize RPM data interpretation and response. Equally important is
the customization of alert systems and interfaces to better align with nursing practice and reduce

unnecessary burden.

The study’s findings contribute to the growing body of evidence supporting the integration of
digital health tools in clinical settings. It underscores the need for policy frameworks that promote
interoperability, collaborative team structures, and a culture of innovation that facilitates
continuous feedback and system refinement.

In conclusion, RPM technologies hold considerable promise for enhancing transitional care when
embedded within thoughtfully designed workflows and supported by strategic organizational
change. This research advances the conversation on digitally enabled nursing care and highlights
practical pathways for safe and effective RPM implementation.
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