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Healthcare Providers are integrating novel technologies with nurse call system such as
integration of Nurse Call Systems with loT Devices, EHRs, Real-Time Location Systems (RTLS)
among others which further Improves Patient Monitoring, Safety and Staff Efficiency.

Introduction

In recent years, healthcare systems around the world have increasingly embraced technological innovations to improve patient care
and streamline operations. Among the most significant advancements is the integration of novel technologies with nurse call
systems, which traditionally served as basic communication tools for patients and healthcare staff. By incorporating cutting-edge
technologies such as the Internet of Things (IoT) devices, Electronic Health Records (EHRs), and Real-Time Location Systems (RTLS),
healthcare facilities are enhancing their ability to monitor patients, improve safety, and increase staff efficiency. This evolution in
nurse call systems is not just about upgrading a communication tool; it's about transforming the way healthcare providers interact
with patients and manage critical resources. One of the key innovations driving this transformation is the integration of loT devices
with nurse call systems. |oT devices such as wearable sensors, smart monitors, and connected medical equipment are
revolutionizing patient monitoring. These devices continuously track and transmit vital data such as heart rate, blood pressure,
oxygen levels, and body temperature to healthcare systems in real-time. When connected to a nurse call system, this data allows for
immediate alerts if a patient's condition changes, ensuring rapid response times. For instance, if a patient’s heart rate drops or
oxygen levels fall below a critical threshold, the system can automatically send an alert to the nursing staff, who can respond without
waiting for a manual call. This level of proactive monitoring is a game-changer in improving patient outcomes, particularly in critical
care settings where early intervention is crucial.

Alongside IoT devices, the integration of Electronic Health Records (EHRs) with nurse call systems is enhancing the level of care
patients receive. EHRs contain comprehensive patient data, including medical history, allergies, current medications, and treatment
plans. By linking these records with nurse call systems, healthcare professionals can instantly access a patient's full medical profile
when responding to a call. This integration reduces the time spent searching for information, ensures that care is personalized and
aligned with a patient’'s medical needs, and helps minimize the risk of errors or omissions in treatment. It also improves
communication among healthcare teams, as staff can quickly share important patient details, leading to more coordinated and
efficient care. Real-Time Location Systems (RTLS) also play a significant role in modernizing nurse call systems. RTLS enables the real-
time tracking of medical staff, patients, and equipment within a healthcare facility. By integrating RTLS with nurse call systems,
hospitals can optimize the allocation of resources, ensuring that the right personnel and equipment are available when needed most.
For instance, if a nurse is responding to an emergency call, the system can track their location and direct them to the nearest
available equipment, reducing delays during critical situations. Additionally, RTLS helps healthcare administrators monitor staff
movements and identify bottlenecks in patient care, enabling more efficient resource management. The integration of these
technologies into nurse call systems not only improves the efficiency of healthcare delivery but also enhances patient safety.
Automated alerts, real-time monitoring, and access to comprehensive patient data allow for faster responses to medical
emergencies, reducing the chances of complications or adverse events. Furthermore, these innovations ease the workload on
healthcare staff, allowing them to spend more time on direct patient care rather than administrative tasks.

Background

Mount Sinai Health System operates eight hospitals, a large network of outpatient care centers, and a vast network of physicians
across New York City. It is a globally recognized institution for academic medicine and cutting-edge research, particularly in areas
such as oncology, cardiology, and neurology. With more than 2,100 beds and over 45,000 employees, Mount Sinai is committed to
providing high-quality patient care while continually improving hospital operations. The healthcare provider’'s mission is to provide
the highest level of care for all patients through advanced technology, cutting-edge research, and a highly skilled medical team.
As part of its ongoing efforts to enhance care delivery, Mount Sinai implemented a comprehensive overhaul of its nurse call
system by integrating IoT devices, EHRs, and RTLS technologies to streamline care and improve patient outcomes.

Problem Identification

Prior to the technology integration, Mount Sinai’'s nurse call system was isolated from other hospital technologies. This led to
several challenges:

Delayed Responses to Critical Alerts: Limited Access to Patient Data: Staff Coordination Issues: The
Nurses had to rely on patients Nurses and doctors didn’t have hospital faced difficulties in tracking
pressing buttons to alert staff. immediate access to vital patient staff members and medical
However, these alerts often lacked information at the time of the call, equipment. As a result, staff
context, making it difficult for nurses which could delay treatment and sometimes spent valuable time

to prioritize urgent care. increase the risk of medical errors. searching for equipment or locating

the right healthcare provider.

Strategy Development and Solution Implementation

Technological Integration Strategy

Mount Sinai’s strategy was to integrate the nurse call system with several advanced technologies to ensure real-time
communication between patients, staff, and medical devices. The goal was to:

. Improve Patient Monitoring: IoT devices such as smart sensors, wearable monitors, and connected medical equipment would
allow for continuous patient monitoring. This provided healthcare providers with real-time insights into patients’ vital signs
and health status, alerting staff immediately if there were significant changes

. Enhance Patient Safety: By integrating the nurse call system with EHRs, staff would be able to access critical patient data,
such as medical history, medications, and allergies, directly from the nurse call console. This would help reduce medical
errors and improve patient safety

. Increase Staff Efficiency: RTLS technology was integrated to track the locations of patients, staff, and medical equipment in
real time. This allowed the hospital to ensure that the right medical professional was dispatched to the right patient, reducing
response time and increasing efficiency

Development and Execution of the Solution

. loT Integration: Mount Sinai implemented loT-enabled devices that could continuously monitor a patient's vital signs,
including heart rate, blood pressure, and oxygen levels. These devices were linked to the hospital’s nurse call system to send
automatic alerts when any parameter was outside of the normal range, allowing staff to intervene quickly and efficiently

. EHR Integration: The nurse call system was seamlessly integrated with Mount Sinai's Electronic Health Records system,
enabling healthcare providers to pull up a patient’'s complete medical history when responding to a call. This integration
provided clinicians with essential information such as allergies, medications, and treatment history, thereby reducing the risk
of errors and enabling more personalized care.

. RTLS Integration: Real-time location tracking technology was deployed to track the movement of patients, medical staff, and
equipment. By tagging both staff members and critical medical devices, Mount Sinai was able to ensure that equipment was

readily available when needed and that the right team members were dispatched to the right locations without unnecessary
delays.

Challenges Encountered During Implementation

The implementation of these advanced technologies was not without challenges:

System Compatibility: The integration of the nurse call Data Security and Privacy: Integrating sensitive patient data
system with existing infrastructure posed compatibility with the nurse call system raised concerns regarding data
challenges. Mount Sinai had to work closely with technology security and privacy. Mount Sinai ensured that the system
providers to ensure that the IoT, EHR, and RTLS solutions complied with HIPAA regulations and implemented robust
worked seamlessly with the hospital's existing IT cybersecurity measures to protect patient information.
infrastructure. This required significant customization and
testing to ensure compatibility across various platforms. Infrastructure Costs: Implementing the IoT, EHR, and RTLS
systems required significant investment in infrastructure,
User Training and Adoption: Healthcare staff, particularly including hardware, software, and network upgrades.
nurses, initially struggled with the transition to the new However, Mount Sinai viewed these costs as an investment
system. Adapting to the integrated system required new in long-term operational efficiency and patient safety.

workflows, and some staff were resistant to the change.
Mount Sinai addressed this by providing comprehensive
training on how to use the new system, emphasizing the
benefits of faster response times and improved patient

safety.

Results and Outcomes

The integration of IoT devices, EHRs, and RTLS with the nurse call system at Mount Sinai Health System led to several positive
outcomes:

Improved Patient Monitoring:

The continuous monitoring of patient vitals via IoT devices enabled Mount Sinai to detect issues early and respond more quickly to
deteriorating patient conditions. In critical care units such as the ICU, where time-sensitive interventions are crucial, the integration
led to faster response times. The hospital reported a 25% improvement in response times to critical alerts, which helped reduce
adverse patient events.

Enhanced Patient Safety:

The integration of EHRs into the nurse call system allowed healthcare providers to access a patient’'s complete medical history in
real-time. This helped prevent medical errors such as incorrect drug administration and allergies, ultimately improving patient
safety. In pilot areas where the system was fully implemented, medication errors decreased by 15%, demonstrating a significant
improvement in patient safety.

Operational Cost Savings:

RTLS technology improved staff coordination and resource allocation. Nurses no longer spent time searching for equipment or
staff members. The real-time location tracking allowed Mount Sinai to reduce the time spent locating equipment by 40%, which
directly translated into more time for patient care. Staff efficiency also increased by 20%, as the system allowed for quicker
response times and better coordination among healthcare providers.

Although the initial investment in technology was significant, the operational efficiencies gained through the integration of the
nurse call system with 10T, EHRs, and RTLS generated long-term cost savings. By improving response times and reducing errors,
Mount Sinai was able to reduce readmission rates and the length of hospital stays, contributing to lower overall operational costs.

Market Impact and Strengthened Position

The successful integration of these technologies not only improved patient care and operational efficiency at Mount Sinai but also
strengthened the hospital’'s market position. As the healthcare industry increasingly shifts towards data-driven care, hospitals that
adopt integrated systems like those implemented at Mount Sinai are better positioned to attract top-tier patients and healthcare
professionals. The health system’s commitment to utilizing advanced technologies positions it as a leader in the academic
medical field. By showcasing the success of their integrated nurse call system, Mount Sinai demonstrated its leadership in
healthcare innovation, attracting attention from other healthcare providers interested in similar technological solutions. The
system’s success also enhanced Mount Sinai’s reputation as a forward-thinking healthcare provider, bolstering its competitive
edge in the market.

Conclusion

Mount Sinai Health System’s successful integration of technologies into its nurse call system serves as a model for other
healthcare institutions looking to enhance patient care and streamline hospital operations. The system has improved patient
monitoring, reduced response times, increased staff efficiency, and enhanced patient safety, all of which contribute to better
patient outcomes. Moreover, the integration has positioned Mount Sinai as a leader in healthcare innovation, strengthening its
competitive position in the healthcare industry.
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