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Abstract

Background: The COVID-19 pandemic increased the utilization of virtual care delivery. Virtual
care modalities create accessible communication chains, promote team collaboration, and access
to evidence-based resources. The virtual care model can also enhance care delivery and patient
outcomes and reduce hospital-acquired conditions. The purpose of this study was to compare
patient outcomes for care as usual (RN/CNA model) with a care model where virtual nurses are

added to the care team on an acute care unit.

Methods: This quality improvement project utilized pre- and post-intervention analysis of
inpatient falls and expected and observed length of hospital stay data collected from Press
Ganey. The proposed intervention revises the current nursing care model to a team-based and
virtual nursing model that includes bedside nurses, virtual nurses, nursing assistants, and nurse
technicians. The existing model uses a ratio of 1 registered nurse to 4 patients and one nursing
assistant per 12 patients. The proposed care mode pairs one nurse and one nursing assistant with
six patients. In addition, two virtual nurses are assigned to 12 to 15 patients during the day and
up to 30 patients at night. The virtual nurses work 12 hours to promote team collaboration with

the 12-hour shift hospital-based staff.

Results: An independent t-test indicated that there is no statistically significant difference
between observed and expected length of stay between care as usual and the addition of a virtual
nurse to the team-based model. A run chart was conducted to determine whether patient fall rates
changed during pre- and post-intervention. The analysis indicated that there is no difference in

patient fall rates.



Conclusion: The integration of technology plays an essential role in improving care outcomes
and organizational performance. This study shows that there was no significant difference in
inpatient falls observed and expected length of stay. Since virtual nursing is a new care model,

longitudinal studies are needed to follow up on the results and nurse satisfaction.



Introduction and Background

The 2020 global health crisis changed the healthcare environment considerably and
profoundly affected the nursing profession. The COVID-19 pandemic has amplified problems in
the healthcare system, including unprecedented workloads, challenges to access resources and
care provision processes. One of the changes in the care provision process was the utilization of
telehealth or virtual care delivery. The utilization of telehealth and virtual care modalities peaked
beyond what anyone had imagined after COVID-19 social distancing regulations. Virtual care
modalities allow access to critical health services by enabling communication between
healthcare providers and patients while allowing providers to remotely monitor conditions using
synchronous, real-time modalities via digital devices (Demaerschalk et al., 2022). Among 2,923
hospitals in the US, around 73% of hospitals had at least one telehealth or virtual capability, and
more than half of these hospitals adopted telehealth consultation services to treat acute medical
conditions (Gaziel-Yablowitz et al., 2021). That indicated that virtual care is used to enhance
care and coordinate care across the continuum to improve health outcomes, reduce hospital stays,
and reduce health care costs (Chen et al., 2021; Demaerschalk et al., 2022).

Most healthcare organizations utilize various resources to improve the achievement of
quadruple aims by enhancing caregivers' ability to deliver evidence-based care (Awad et al.,
2021). Commonly utilized methods of achieving quadruple aims are the use of new healthcare
technology and evidence-based findings (Arnetz et al., 2020); Ekeleme et al., 202). The
integration of virtual care has proven to be a method of improving patient satisfaction, health
outcomes, organizational performance, and cost reduction, as well as improving the professional
satisfaction of healthcare providers (Bearnes et al., 2021). The virtual caregiving process can

promote interdisciplinary collaboration and resource utilization, which improves the ability to



deliver high-quality and effective care (Teles et al., 2023). High-quality care can promote patient
safety and health outcomes.

However, the integration of new virtual technology and evidence-based findings into
clinical practice is often fragmented and may not be easily accessed by caregivers. This gap can
affect caregivers' ability to deliver high-quality care and collaborate with interdisciplinary teams
(Kern et al., 2019). Lack of effective interdisciplinary team collaboration can negatively impact
patient outcomes and organizational performance. Implementing team-based nursing can help
promote interdisciplinary collaboration by setting common goals as a team instead of working
individually to meet patient needs and deliver high-quality care in a timely manner (Trepanier et
al., 2023; Will et al., 2019).

A new approach to a team care delivery model is the addition of virtual nursing, where
the virtual clinician assists patients who do not need hands-on care. Virtual nursing is when
qualified nurses provide non-hands-on patient care, monitoring, and education using advanced
technology from various locations (Beckett et al., 2021; Russell, 2023; Schuelke et al., 2019).
Some of the non-hands-on services include complete admission and discharge questionnaires,
patient education, sitter or supervision, creating and modifying care plans, staff mentoring,
prioritizing care delivery, and consultation (Beckett et al., 2021; Russell et al., 2023; Trepanier et
al., 2023). Utilizing a virtually integrated care model can allow bringing experienced nurses to
patient rooms remotely with the assistance of technology (Schuelke et al., 2019). This model
allows virtual nurses to monitor the care process while interacting with the nurses and patients in
real time. Close monitoring can ensure the patient's safety and the nurses' professional integrity

(Trepanier et al. (2023).



The virtual model also allows experienced nurses to oversee care provision processes to
provide real-time monitoring, allowing bedside nurses to access best practices and organizational
policies or resources (Schuelke et al., 2019; Trepanier et al. (2023). Increasing access to best
practice resources can ensure the delivery of quality care while promoting a collaborative and
positive environment for the patients and nursing staff (Trepanier et al., 2023). Collaboration
helps to mitigate complex patient care, which improves patient outcomes and reduces hospital-
acquired complications (Skolka et al., 2023).

American Association of Critical Nurses created "The Nurse Staffing Think Tank"
"tribrid" to promote quality of care and address the staffing crisis by integrating virtual care
technology. This care provision model aims to integrate in-person care delivery with technology-
assisted virtual care delivery, education, staff mentoring, and monitoring of clinical prognosis
(American Association of Critical Nurses, 2023). Integrating technology improves health
outcomes by assisting nurses in mitigating critical thinking and reasoning when dealing with
complex medical conditions. Effective clinical reasoning can help to deliver high-quality care,
which improves health outcomes while reducing healthcare expenditures (Arabi et al., 2021).
This approach facilitates proper resource allocation and utilization since it improves nurses'
ability to navigate organizational resources and use evidence-based findings (Skolka et al.,
2023).

Patient-centered care is key to high-quality and evidence-based care (Park et al., 2022).
The treatment paradigm continuously shifting from disease management to a patient-centered
approach, increasing patient engagement in care plans and identifying needs and preferences
(Siddiqui et al., 2020). Utilizing virtual technology allows for conducting a thorough assessment

of patient's needs, values, and preferences to integrate patient values into all clinical decisions,



which promotes positive hospital experiences and adherence to the treatment regimen (Park et
al., 2022).

Patient safety is a crucial component of healthcare systems that includes avoiding,
preventing, and ameliorating adverse outcomes or injuries from caregiving processes. Utilizing
current and relevant healthcare technology has opened new possibilities for improving patient
safety (Borycki & Kushniruk, 2023). The safety and health outcomes could be ensured through
safety alerts, clinical flags or reminders, better tracking and reporting of consultations, and
diagnosing complex clinical cases by promoting access to organizational resources (Kim &
Seomun, 2023). Virtual technology presents numerous opportunities for improving and
transforming healthcare, which includes reducing human errors, improving clinical outcomes,
care coordination, practice efficiencies, and tracking data over time (Awad et al., 2021).

The use of virtual nursing also facilitates access to resources, which enhances care
delivery and reduces the occurrences of hospital-acquired complications (Borycki & Kushniruk,
2023). Inpatient falls continue to cause serious patient safety problems, leading to minor to major
trauma or injury (Woltsche et al., 2022). Annually, up to one million falls occur in the United
States of America in hospital settings (Woltsche et al., 2022). Approximately 30% of falls result
in mild to moderate injury, and 6% of falls result in serious injuries, which include death (Skolka
et al., 2023). Studies have demonstrated that virtual monitoring of patients at risk of falls is an
effective prevention strategy and reduces hospital-acquired complications (Skolka et al., 2023;
Woltsche et al., 2022). Integrating the team-based nursing model reduces workload by delegating
and creating shared responsibility between virtual nurses, nursing assistants, and nurse
technicians (Russell, 2023). Reducing workload enables nurses to provide compassionate,

effective, and personalized care, which improves desirable patient outcomes such as improved



pain management, reduced falls, length of hospital stays, medical errors, and the use of chemical
and physical restraints compared with other nursing care models (Beckett et al., 2021; Trepanier
et al., 2023). A collaborative and compassionate care environment improves patient satisfaction,

adherence to treatment regimens, and clinical outcomes while increasing caregivers' professional
satisfaction (Malenfant et al., 2022).

The utilization of virtual nurses helps to improve health outcomes by allowing
experienced virtual nurses to mentor bedside nurses, monitor patient progress, and promptly
notify providers (Russell, 2023). Early notification and treatment initiation reduce mortality and
morbidity rates (Beckett et al., 2021). For instance, early sepsis screening and notification
improves care delivery, reduces patient transfer to the Intensive Care Unit (ICU), and decreases
mortality rates (Arabi et al., 2021). Effective treatment and collaboration can help reduce
hospital-acquired complications like falls and the length of hospital stays (Russell, 2023).

Okoli et al. (2020) found that insufficient supportive resources could affect patient health
outcomes, hospital experiences, and nursing staff professional satisfaction. This can hinder the
ability to provide high-quality, personalized, and culturally appropriate care (Lluch et al., 2022;
Martin, 2022). Creating strategies for workload reduction and team collaboration is crucial to
reducing hospital-associated complications such as medical errors, falls, and failure to recognize
changes in patient conditions (Park et al., 2022; Perez-Garcia et al., 2021). Integrating team-
based and virtual nursing helps address the gaps, which leads to improving health outcomes and
organizational performance by enhancing the ability to utilize evidence-based findings to
improve the quality of care by adhering to quality benchmarks. Although there is some evidence
suggesting the benefits of virtual nursing on job satisfaction and patient outcomes, what is

needed now are studies that look specifically at the effects of virtual nursing. This quality



improvement project helps to identify the benefits of team-based and virtual nursing models on
the care provision process and organizational performances. Thus, the aim of this project was to
examine whether utilizing the addition of virtual nursing improves (1) inpatient falls and (2)
reduces expected and observed length of stays on an inpatient nursing unit.
Method

Design

This quality improvement project utilized pre- and post-intervention analysis of the
inpatient fall data and expected and observed length of stay data collected from Press Ganey in a
telemetry unit in a community-based hospital. The pre-and post-intervention data was used to
determine whether this nursing model improved health outcomes and organizational productivity.
Ethical considerations

The Providence Swedish Human Research Protection Program (HRPP) determined that
this clinical inquiry project does not meet the federal regulation's definition of research.
Therefore, an Institutional Review Board (IRB) review was not required. The utilization of team-
based and virtual nursing models was explained to the patient and their family or guardians upon
admission to the telemetry unit.
Setting and Participants

This project has been implemented in a telemetry unit within a 625-bed hospital serving
the Seattle metropolitan area. A surgical telemetry unit is a 30-bed unit serving patients with
acute medication conditions who require close and extensive monitoring but are not sick enough
to be admitted to intensive care or no longer need full intensive care. The participants of this
project will include patients, patients' families, nurses, nurse technicians, nurse assistants, nurse

educators, charge nurses or unit leaders, and other caregivers who directly work in the clinical
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environment. All telemetry unit clinical caregivers are part of this quality improvement project
since the unit changed the practice system to a team-based and virtual nursing model.
Intervention

The proposed intervention revises the current nursing care model to a team-based and
collaborative care model that includes bedside nurses, virtual nurses, nursing assistants, and
technicians. The existing model uses a ratio of 1 registered nurse to 4 patients and one nursing
assistant per 12 patients. The proposed care model will pair one nurse and one nursing assistant
with six patients. In addition, two virtual nurses will be assigned to 12 to 15 patients during the
day and up to 30 patients at night. The virtual nurses will work 12 hours, ensuring continuity of
care and team collaboration with the 12-hour shift hospital-based staff. The virtual nurses will be
responsible for the following task areas: admission and discharge education, care coordination,
patient education, pre-operative checklists, medication reconciliation, monitoring patient
prognoses and report changes, and patient rounding. The bedside nurses will be responsible for
the following nursing areas: compressive patient assessment, assisting patients with daily
activities, administering medications, providing nursing treatment or care, creating a care plan,
monitoring patient prognosis, collaborating with providers and other teams, and conducting
evaluation as needed. Nursing assistants are expected to work collaboratively with nurses while
assisting patients in daily living, such as feeding, bathing and dressing, repositioning,
ambulation, safety rounds, answering call lights, and other tasks delegated by the nurse.
Inclusion Criteria

Inclusion criteria are those patients who were admitted to the telemetry unit between date
and date.

Measurements
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Health Outcomes

This project will evaluate health outcomes by patient fall rates. Patient falls are reported
using the Unusual Occurrence Report platform. Fall data are tracked monthly by unit. The
evaluation includes assisted and unassisted falls or unwitnessed falls.
Stewardship

The stewardship will be measured by the patient's length of hospital stay, which is
tracked by number of days expected versus observed. Length of stay helps to assess the
improvement of unit performance and resource utilization.

Data Collection

The Press Ganey platform was utilized in the pre-intervention and post-intervention data
collection. Press Ganey platform allowed access to aggregated and de-identified data.
PressGaney's data collection system has also been approved as reliable by the Hospital
Consumer Assessment of Healthcare Providers and Systems (HCAHPS). Permission to access
Press Ganey platforms was obtained through communicating with quality improvement teams,
the clinical program manager, and the unit manager. The quality improvement team retrieved

data from Press Ganey, the Providence Swedish Power BI platform. This data is stored on a

password-secured device.

Aim Outcome Measure Timeframe

|0V e die | Health Outcome Inpatient fall The number of patients' fall
fall rates rates would be collected
three months before and
after the intervention.

2= Reduce the length NSV 111) Observed and The data would be collected
of hospital stay expected length | three months before and

of hospital stay | after the intervention.

data
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Figure 1: Data Collection and Measure
Analysis Plan
Statistical analysis was conducted using Excel. An independent t-test was used to test
significant differences between the means of pre-intervention and post-intervention data. Run
charts constructed for patient falls to provide a visual depiction of this data over time with the
intervention period. This analysis helps determine whether integrating team-based and virtual
nursing reduces inpatient falls and improves expected and observed length of stays.
Result
Inpatient Fall
Health outcomes were measured using inpatient fall rates pre-and post-intervention. A run
chart was conducted to analyze and determine whether patient fall rates changed during pre-and
post-intervention. The run chart analysis indicated that the incidence of falls did not change
during pre- and post-interventions. The analysis indicated that there is no difference in patient
fall rate. In pre-intervention: In October, there were one assisted and two unassisted falls. In
November, there was no fall; in December, there was one assisted fall. During post-intervention,
the fall number also remained stable. In January, there was one unassisted fall; in February, there
was one assisted and two unassisted falls; and in March, there was one unassisted fall. Please
review the table below for further details.

Months Assisted Falls Unassisted Falls Total Falls
Oct-23 1 2 3
Nov-23
Dec-23
Jan-24

Feb-24
24-Mar

S = O = O
—_— N = O O
—_ W = = O

Figure 2: Table for Fall Data for Pre- and Post-interventions
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Pre and Post Team-Based and Vitrual Nursing Models
Inpatient Falls
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Figure 3: Run Chart for Inpatient Fall

Pre and Post Team-Based and Vitrual Nursing
Models Inpatient Fall
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Figure 4: Bar Graph for Inpatient Falls Before and After Intervention
The interpretation of the above bar graphs indicated that the number of inpatient falls
during pre-intervention and post-intervention did not show significant differences. However, the

number of patients who fell in January was three, while the number of patients who fell in March
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was one. That indicated that the integration of this care model has a positive outcome in ensuring
patient safety since the number of falls did not increase during the implementation of this
change.
Hospital Length of Stay
Expected Length of Stay

The stewardship was analyzed by using the expected and observed length of stay data.
Independent t-test statistical analysis was conducted to determine whether there was a
statistically significant difference in observed and expected length of stay when using existing
nursing models and co-caring models. The analysis of the expected length of stay indicated that
the mean for the pre-intervention was 5.72 and for the post-post-intervention mean was 5.27 and
P(T<=t) two tail =0.48. The result showed that there was no significant difference in the

expected length of stay in pre- and post-intervention since P(T<=t) or p-value was 0.48.

T Test: Two-Sample Assuming Unequal Variances
Pre-Intervention Post-Intervention
5.72345679 5.266850829

Mean 5.52129334 5.219395162
Variance 0.137202433  0.027897506
Observations 2 2
Hypothesized Mean Difference 0

df 1

t Stat 1.050756375

P(T<=t) one-tail 0.242123413

t Critical one-tail 6.313751515

P(T<=t) two-tail 0.484246827

t Critical two-tail 12.70620474

Figure 5: Pre- and Post-Intervention Data Analysis for Expected Length of Stay

Observed Length of Stay



The analysis of the observed length of stay indicated that the mean of pre-intervention

was 6.26, the mean of post-intervention was 7.98, and P(T<=t) two-tail was 0.09. The null

hypothesis was not rejected since the P(T<=t) two tail was 0.09. That indicated there was no

significant difference in the utilization of existing nursing models and team-based and virtual

nursing models in improving the observed length of stay.

T Test: Two-Sample Assuming Unequal

Variances

Mean

Variance

Observations

Hypothesized Mean Difference
df

t Stat

P(T<=t) one-tail

t Critical one-tail

P(T<=t) two-tail

t Critical two-tail

Pre-
Intervention

6.26
7.598263033
0.052478846
2

0

1
7.091831212
0.044590041
6.313751515
0.089180082
12.70620474

Post
Intervention

7.98
6.17086097
0.028543694
2

Figure 6: Pre- and Post-Intervention Data Analysis Observed Length of Stay

Discussion

This quality improvement project was to identify and assess the effectiveness of team-

15

based care delivery with the addition of virtual nursing in promoting quadruple aims. Quadruple

aims for healthcare organizations include enhancing the patient's experience, improving the

population's health, reducing costs, and improving the work life of healthcare providers (Arnetz

et al., 2022). Some of the quadruple aims addressed in the project are to improve health
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outcomes and stewardship by analyzing inpatient falls and expected and observed length of stay
data. The Press Ganey platform allowed access to aggregated and de-identified pre- and post-
intervention data. This data collection method is proven reliable since the organization utilizes
survey and quadruple scorecard data collection and tracking systems.

Analysis of pre-intervention and post-intervention inpatient fall data, as well as expected
and observed length of stay data, was conducted using Excel statistical analysis. The analysis
indicated that the integration of team nursing and the virtual nursing model did not show a
significant improvement in patient fall rates, but the fall rate remained stable and did not increase
during intervention periods. These results support findings in the literature, which state that the
utilization of technology helps to improve patient safety and organizational performance (Beckett
et al., 2021; Russell, 2023; Schuelke et al., 2019). The use of virtual nursing enables continuous
and real-time monitoring of patients (Russell, 2023; Schuelke et al., 2019). The bi-directional
technology can promote the collaboration of nurses while proactively alerting nurses to potential
fall risks, which allows the nurses to remind and orient patients about fall risks and take
immediate intervention (Beckett et al., 2021; Trepanier et al., 2023).

The stewardship was analyzed by using the expected length of stay and observed length
of stay. Independent T-test analysis indicated that there is no statistically significant difference in
observed and expected length of stay between using existing nursing models and co-caring
models. However, the average sum of observed and expected length of stay trended down during
the intervention span, which indicated that the use of team-based and virtual nursing has positive
outcomes in improving organizational performance and resource utilization. This finding is

supported by literature, which states that the utilization of virtual technologies can improve care
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delivery, reduce hospital-acquired complications, and reduce length of stay and healthcare
expenditure (Arabi et al., 2021; Arnetz et al., 2022).

This care model is still in place, and the data on quadrable aims is continuing to be
tracked via Press Ganey. No modifications were made to the original proposal. However, quality
improvement teams and unit leaders collaboratively work to resolve issues when they arise by
creating applicable problem-solving strategies after collecting interdisciplinary feedback. The
collaboration helped to implement it without major challenges.

Further, longitudinal studies suggested evaluating caregivers' engagement and patient
satisfaction in the use of team-based and virtual nursing models since this model is a new care
provision system. The detailed study also allows the investigation of challenges of utilizing new
technology in communication systems, caregivers' mentoring and education, caregivers'
readiness for changes, challenges of shared responsibilities, and healthcare policy-related
challenges in the use of virtual technology. The integration of this new and virtual-based nursing
care might confuse the patient and their family due to a lack of expertise on how to use and
benefit from this model. Enhancement of caregivers' awareness about the roles and
responsibilities of virtual and bedside nurses is also essential to meeting patient needs and
treatment goals in the utilization of virtual nursing. At this time, the level of caregivers'
awareness and acceptance of team-based and virtual nursing is not included in this study.

Limitations of the Project

Some limitations were identified in the process of implementing this quality
improvement project. The limitations of this study are time constraints and the implementation of
new virtual technology. Time constraints limited the ability to analyze this project over a longer

time frame. However, the presence of a planned time frame has advantages and disadvantages.
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Some of the advantages are that it promotes time management resource utilization and motivates
the team to work collaboratively and effectively since it helps to outline when a specific task
needs to be done and by whom. However, this time constricts the limited ability to evaluate
patient satisfaction rate and caregivers' engagement after the use of this team-based and virtual
nursing model. Conducting further studies is recommended to analyze patient and caregiver
engagement and identify relevant policies and standards of care in using virtual to prevent
HIPPA violations.

The utilization of virtual technology in acute care settings is extremely limited. The
integration of team-based and virtual nursing models is a new care provision model. The
availability of a literature review that directly investigates the benefits and challenges of the
utilization of team-based and virtual nursing is limited. However, there are many supportive
literature reviews on the benefits of integrating technologies in the care provision process to
enhance care outcomes, quality of care, and organizational performance.

Conclusion

The integration of technology improves care outcomes and organizational performance.
This quality improvement study shows that there was no significant difference in inpatient falls,
observed, and expected length of stay between using the existing nursing model and using the
team-based and virtual nursing models. The average sum of observed and expected length of stay
trended down, which indicated that the use of team-based and virtual nursing has positive
outcomes in improving organizational performance and resource utilization. This finding is
supported by literature, which states that the utilization of virtual technologies can improve care

delivery, team collaboration, or engagement and reduce healthcare expenditure. The team-based
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and virtual model is a new nursing model; longitudinal studies are highly recommended. Further
studies also help to evaluate the positive effects of this model on all quadruple aim goals.
Future Implications

The results of this project contribute foundational data to promote the use of virtual
technologies in acute care settings, which helps to promote health outcomes and improve
stewardship. This project's findings emphasized that the utilization of current and relevant
technology plays a vital role in achieving quadruple aims by enhancing team collaboration and
the ability to use evidence-based findings. Utilizing virtual and team nursing might help guide
clinical practice and promote the achievement of regional or regulatory benchmarks by

improving the ability to integrate evidence findings into clinical practice.
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