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ARTICLE INFO ABSTRACT

In recent years, the Internet of Things (IoT) has changed the healthcare industry by improving
operational efficiency and optimizing labour management. Employee participation is an
Revised: 12 Feb 2025 important factor that affects healthcare operations. This is because engaged staff are more
productive, satisfied, and devoted to their role. This article analyses various IoT applications such
as intellectual plans and HR analysis, which considers into account the effects of IoT on the
participation of medical personnel. This study considers whether IoT improves emotional,
cognitive, and physical participation, reduces work duration, provides real-time feedback, and
improves decision-making and mainly emphasizes how the Job Demand-Resources model (JD-
R) is integrated with 10T to maintain the balance of the requirements for work and resources to
manage the exhaustion and improve the welfare of the employee. Topic research on major
healthcare industries showed the successful implementation of IoT, which increases employee
satisfaction and efficiency. However, IoT offers significant opportunities, but fear of employee
data confidentiality, security, and observation remains a major problem. This article also
recommends a strategic approach to hospital managers and IoT integration by contributing to a
transparent, supportive, and effective culture at work. Furthermore, the study also suggests that
future research should focus on the long-term impact of the 10T, the ethical consideration of data
management, and the analysis controlled by artificial intelligence in the personalized employee
strategy. By effectively using IoT, medical organizations can create an innovative and adaptive
work environment that increases the satisfaction of employees.

Received: 29 Dec 2024

Accepted: 27 Feb 2025

Keywords: Internet of Things (IoT), Healthcare, Employee Engagement and IoT, Smart
Hospitals and Digital Transformation, Wearable Technology for Employee Well-being, Job
Demands-Resources (JD-R) Model, Artificial Intelligence in Workforce Management

INTRODUCTION:

The healthcare sector encounters numerous obstacles, such as in terms of employee management and maintaining
their engagement. When employees actively participate in decision-making processes, workplace efficiency is
enhanced and significantly improved. Unfortunately, numerous healthcare organizations face challenges in engaging
employees in meaningful activities because of strict management structures and a lack of trust. According to a study
conducted by O’Donoghue et al. [1], employee engagement is only achieved when management recognizes the clear
advantages it brings. Even in organizations with robust unions and job security, participation in the program was
restricted. Hierarchical structures and inadequate communication were significant obstacles to employee
participation [1]. One significant concern is work-related stress, which has a direct impact on employee engagement.
In a real-time scenario, when employees feel appreciated and valued, they are more inclined to remain with the
company. Healthcare institutions must prioritize strategies that enhance employee motivation and engagement [2].

Furthermore, employee engagement is a foundation of system-level effectiveness in healthcare since it has direct
impacts on organizational performance, workflow operations, and the implementation of innovations such as the
Internet of Things (IoT). Engaged employees will likely accept IoT-enabled solutions, including real-time workforce
performance monitoring and optimization tools and automated workflow systems, which maximize processes and
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minimize inefficiencies. The key factors that measure the success of the system are levels of engagement,
nonappearance, and retention. Nurses who are highly engaged have greater retention rates and lower turnover
intentions which are vital for ensuring continuity in patient care and lowering recruitment expenses [3]. The study
conducted by Collini et al. [4] shows that a 25% rise in nurse engagement leads to a 4-20% increase in the quality of
care as engaged employees follow safety guidelines and also utilize IoT-based solutions to reduce faults. Frequent
staff turnover raises expenses and disrupts the continuity of care which results in patient dissatisfaction and potential
safety hazards. It is observed that 90% of highly engaged employees stay with their organizations, retaining skilled
staff and reducing recruitment and training expenses [5]. Engagement also aids in decreasing turnover which is a
major issue in the healthcare industry. Engaged workforces within organizations experience 40% fewer safety
incidents, highlighting the contribution of engagement to a culture of safety and operational excellence. IoT enables
insights into staff and performance via data-driven facts so that healthcare systems can align engagement approaches
efficiently. IoT-supported analytics can provide insights into disengagement patterns or absenteeism, allowing
healthcare systems to address these patterns via targeted interventions [6].

Employee engagement has a big impact on how well IoT is adopted in healthcare settings. It increases the likelihood
that they will embrace digital transformation and take the initiative to incorporate IoT solutions into their regular
work. The adoption of IoT improves communication, automates repetitive tasks, and permits real-time decision-
making, all of which increase workplace efficiency [7]. Company objectives and their perception of the advantages of
these technologies, however, have a significant impact on their readiness to embrace IoT-driven solutions. When
introducing new IoT systems, companies with a strong engagement culture typically have easier transitions because
their staff members are more open to innovation and change [8].

IoT solutions create a data-driven and networked workplace, and this influences employee engagement to a great
extent. Access to real-time data enhances decision-making, and IoT wearable sensors support enhanced monitoring
of worker performance. Automation powered by IoT also minimizes labor, where employees can now concentrate on
higher-level and critical work. Organizations that use IoT to engage workers tend to show enhanced employee
retention, productivity, and job satisfaction. By developing a seamless and optimized working setup, intelligent
workplace solutions like AI-driven scheduling and sensor-driven offices enhance employee engagement even further

[9].

The healthcare sector has challenges with managing employees. Strict hierarchies and poor communication make it
hard to engage workers. When employees are engaged, they work more efficiently and are more open to using new
technologies, such as IoT systems. These systems improve employee efficiency by making it easier to work and
automate repetitive tasks which make it easier for staff to concentrate on patient care and boost job satisfaction and
performance. Higher engagement leads to lower turnover, better retention of staff, and improved safety compliance.
This helps reduce costs and ensures that care remains consistent. Engaged staff are also more willing to embrace
digital changes, using IoT for real-time decision-making and task automation. This increases productivity and job
satisfaction. Environments that use IoT allow employees to monitor performance and focus on crucial tasks. Al and
sensor solutions can further improve engagement. Thus, prioritizing employee engagement is vital for healthcare
institutions to use technology effectively and enhance patient outcomes.

The structure of this paper is as follows: Section 2 describes employee engagement in healthcare using the JD-R
model. Section 3 provides key IoT technologies that are relevant to employee-centric applications. Section 4 discovers
IoT-driven tools and methods that enhance engagement. Further, section 5 examines the correlation between IoT
and various engagement dimensions. Section 6 tells the study methodology and is followed by adoption trends in
Section 7. Sections 8 and 9 present theoretical and practical implications. Lastly, Section 10 concludes with key
insights and future directions.

EMPLOYEE ENGAGEMENT AND THE JD-R MODEL:

Employee commitment has become a critical aspect of modern organizational success that affects workplace
productivity, employee loyalty, and general satisfaction. Organizations in all industries are increasingly focused on
promoting a dedicated workforce to promote innovation and maintain a competitive advantage. Understanding
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factors that contribute to commitment allows employers to create an environment that improves motivation, reduces
burnout, and promotes the general wells of employees. It is a state of mind that brings joy, satisfaction, and
productivity to your work, and it is characterized by enthusiasm, commitment, and focus. Employees who are
committed to showing high levels of energy, mental resistance, and a strong passion for what they are doing. They
are open to additional responsibility and are proactive in the success of the organization. According to S. L. Albrecht,
C. R. Green, and A. Marty[10], commitment occurs when employees devote their mental, emotional, and physical
energy to their roles, leading to increased performance and job satisfaction. Companies with highly committed
employees tend to achieve higher productivity levels, lower sales rates, and promote more innovative ideas. Bakker
et al. [11]divided work characteristics into two main categories: work requirements and work resources. Work
requirements are related to the physical, emotional, or cognitive effort required to fulfill a task, but work is a tool,
support, and opportunity that helps employees manage their workloads. Through automated processes and real-time
data collection, the Internet of Things reduces cognitive and physical stress among employees. For example, an
automated planning system with IoT sensors running can optimize workforce allocation by pursuing employee
availability and operational requirements. Similarly, portable wellness devices provide real-time knowledge to
monitor employee health metrics, reduce stress, and prevent burnout. Intelligent badges equipped with sensors can
facilitate seamless communication, recognize employee services, and promote cooperation. The company also uses
the feedback tool managed by artificial intelligence to analyze the behavior of the employees and provide effective
management information. These systems contribute to more advanced labor by allowing real-time recognition at
work and allowing timely solutions to the problem at work. This automation not only reduces business requirements
but also creates opportunities for technology development. Employees who can access the knowledge controlled by
data can make public decisions and improve autonomy and opportunities. This aggressive approach reduces burnout,
increases productivity, and increases general satisfaction with work. Ultimately, a company that determines the
priority of technology innovation and the wells of employees is the best place to motivate and maintain powerful
labor. According to the JD-R model, if the work requirements are surprising, it can lead to stress and exhaustion.
However, working resources are important for the motivation of employees and for strengthening their participation.
The model is based on two psychological processes: the health impairment process, where high job demands result
in exhaustion, and the motivational process, where job resources promote employee engagement and job satisfaction.

Fig 1 demonstrates the relationship between job demands, job resources, stress, and outcomes based on the JD-R
model. It depicts how job demands can either lead to strain and negative outcomes or can be balanced by the job
resources to promote positive outcomes. By effectively managing demands and resources, organizations can establish
a work environment that fosters employee engagement and productivity organizations.

JOB DEMAND

Strain
and Stress

Positive
Outcomes

Fig 1. Job Demands-Resources (JD-R) model, showing the impact of job demand on stress, job resources, and
employee outcomes [12]
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Job demands are job tasks and workloads that require continuous effort and may be stressful if poorly handled.
Some of these issues include being overloaded with work, having stringent deadlines, coping with emotional labor,
and not being sure of job security. Whilst some aspects of job demand, including complicated work, can be
motivating, excessive workload without adequate assistance can cause burnout and decreased performance [13].

Job resources are elements of a job that assist workers in managing demands and attaining work objectives. These
include the support of colleagues and supervisors, chances for career advancement, the ability to make independent
decisions, and well-defined job responsibilities. Working resources are the work elements that help employees
manage their requirements and achieve their work goals. This includes the support of colleagues and managers, the
possibility of experience growth, the ability to make independent decisions, and clearly defined duties. Working
resources act as a protective element of stress, satisfying basic psychological demands. Employees who can access
resources are more likely to work, perform well in work, and present creative ideas [10]. The JD-R model is
particularly applied to a medical environment where employees face high business requirements, but can access the
most important resources. These requirements for these tasks can reduce stress, exhaustion, and work satisfaction if
they are not properly controlled. Nevertheless, resources such as teamwork, social support, education, and autonomy
can greatly improve employees in the health industry. For example, if a nurse receives appropriate support from a
colleague and an administrator, it can effectively handle work and guarantee exclusive patient treatment. Similarly,
medical institutions that determine priority in the current education system enable employees to strengthen their
abilities to increase their trust and needs. In addition, medical institutions that create a rotation program that takes
into account shift work and mental health support programs can promote negative results of excessive work
requirements. In addition to maintaining a peaceful balance between business requirements and available resources,
medical institutions can increase their staff, prevent exhaustion, and guarantee high-quality patients. When a medical
institution implements the JD-R model then employees create an organizational environment that gives motivation
and dedication to provide quality medical services. In the upcoming section, we will cover IoT technologies and
Zigbee applications and the role of cloud computing in healthcare HR management. Then we will see use cases for
Near-Field Communication (NFC), implementation of Grafana for data visualization, and the impact of AI-driven
analytics in HR management. Fig 2 demonstrates an integrated framework based on the Digital JD-R model which
shows how demands and resources influence employee behavior, engagement levels, and outcomes in healthcare.

« Training

« Digital trust

« Leadership
support

DIGITAL l
DEMANDS
EMPLOYEE

« Digital overload EXPERIENCE
* Tech
surveillance

+ Smart feedback
tools

* Wearable
devices

* Flexible
scheduling

WORKFORCE
OUTCOMES

* Retention
+ Performance
« Satisfaction

Fig 2. Integrated Framework of the IoT-Driven Digital JD-R Model for Healthcare Workforce Engagement.

I0T TECHNOLOGIES OVERVIEW:

In this section, we will discuss Zigbee technology and its applications, the importance of cloud computing in
overseeing healthcare human resources, instances of near-field communication (NFC) applications, leveraging
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Grafana for data visualization and monitoring, and the influence of Al-driven analytics in managing human
resources.

ZigBee technology functions work based on IEEE 802.15.4 standard and is a wireless communication protocol that
is known for its minimal power consumption. It is particularly suited for Internet of Things (IoT) applications, which
include smart homes, industrial environments, and healthcare settings. One of ZigBee's main benefits is its ability to
form a collection of mesh networks that supports a maximum of 65,000 devices within a range of around 100 meters,
all while ensuring low energy usage and cost-effectiveness, along with robust security features [14]. In the healthcare
sector, ZigBee plays a crucial role in enabling efficient monitoring and real-time communication between medical
devices. Through ZigBee-enabled badges and sensors, healthcare professionals can also track staff movement and
optimize workplace layout for enhanced collaboration and safety and optimize the overall procedures, resulting in
timely alerts that not only improve patient care but also enhance working conditions and efficiency of healthcare
professionals. Additionally, its scalability makes it easy to expand networks, making ZigBee a great choice for
environments with limited resources [15].

The employment of cloud technology is transforming HR management in the healthcare sector by streamlining
processes such as recruitment, payroll, performance evaluation, and overall employee engagement. Vital information
is conveniently available to HR specialists promptly, and traditional computer system and application costs are
significantly reduced while still observing data privacy requirements relevant to the healthcare industry. Such
systems enable remote access which grants HR managers the ability to monitor employees across different regions,
thereby promoting intra-employee collaboration and interaction. To appreciate the hesitation of HR managers
regarding the use of cloud technologies, a qualitative Delphi approach was utilized. This method collects experts’
insights using several surveys until a consensus is achieved. This was done with the intent to explore what is
preventing the implementation of the technologies, the key determinants of adoption, and the impacts of cloud
computing on HR effectiveness and organizational performance. By using the Delphi technique, we capture
important insights from HR and business practitioners that will help in formulating algorithms for developing
commonsense policies for the use of clouds in healthcare HR systems [16]. The incorporation of cloud services within
the healthcare sector greatly affects HR management by increasing operational effectiveness, scalability, and security
protocols. Furthermore, these systems simplify the processes of recruitment, payroll, employee training, and
performance assessment. This technology enables instant access to important information and the completion of
work tasks outside of traditional office settings. When combined with basic AI analytics, it helps improve decision-
making processes, reduce costs associated with infrastructure systems, and adhere to compliance regulations set
forth for the industry. As stated above, cloud computing aids the healthcare industry by optimizing operational HR
functions while increasing employee engagement and productivity. A study was done to see how cloud computing
affects productivity in human resources. It used questionnaires completed by 55 participants. The answers were
analyzed with the SPSS program to identify trends, challenges, and benefits of using cloud technology in managing
the workforce [17].

Near-field communication (NFC) technology is changing the healthcare industry by offering secure and efficient
solutions to many problems. It helps automate tasks like controlling access to facilities, tracking medical devices,
issuing patient IDs, and making contactless payments for services. NFC enables devices to transfer data over short
distances, thus enhancing workflows and minimizing errors in clinical settings. Health professionals can use their
devices to access the information by simply tapping it [18]. Furthermore, NFC technology enables the real-time
updating and accuracy of information crucial for inventory management as well as monitoring medical supplies.
Having analyzed the basic principles of NFC, we now turn to its methods of communication—peer-to-peer,
reading/writing, card emulation—and its relationship with RFID technology. This study looks at how effective, safe,
and easy to use NFC technology is in healthcare. It highlights NFC’s versatility, especially for quick authentication
and data sharing without needing complex systems. Other important uses of NFC in healthcare include patient
identification, medication tracking, hospital access control, and real-time patient data management. For example,
wristbands embedded with NFC can store critical medical information that providers can access with a simple tap of
a tuned medical NFC device. NFC also enhances the security of medical facilities by regulating access to authorized
medical personnel and restricting unsolicited entry. To analyze lightweight medical equipment and their control, a
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systematic literature review (SLR) was performed that incorporated various academic materials from IEEE,
ScienceDirect, and Web of Knowledge. This research intends to investigate the existing gaps, benefits, and potential
for future exploration [19].

Real-time monitoring Grafana has rapid application possibilities across clinical domains. It enables hospitals to
monitor health metrics, patient data, and even infrastructure performance vis-a-vis interactive dashboards.
Integration with multiple data sources such as IoT devices and Electronic Health Records (EHRs) allows providers
to draw insights into Grafana and improves early problem detection, thus increasing the overall patient outcomes
[20]. This work studies the integration of Grafana with Jenkins and Prometheus for real-time monitoring in software
systems. It provided an iterative approach that includes requirements analysis, tool selection, design of the
dashboard, and host in the cloud Azure decision-making at the Ivorian University and performance improvement for
the healthcare system. Besides, a Virtual Unix-based server was created with Prometheus for healthcare network
switch's virtual machines data collection and real-time dashboards with Grafana for data presentation [21].

This aids in encouraging proactive monitoring and operational effectiveness in the healthcare domain. AI-powered
predictive models transform the management of human resources in healthcare for organizations, allowing
anticipating shifts in recruitment, retention, workforce planning, and increasing employee engagement. Applying
machine learning algorithms allows HR departments to predict employee attrition, detect high-potential employees,
and assess internal organizational skill gaps from current and historical data. This paradigm shift allows HR
specialists to develop training and development programs along with comprehensive career progression strategies,
improving outcomes. Al chatbots and virtual assistants help HR by automating repetitive tasks and offering personal
career advice. In healthcare, these tools use data analysis and machine learning to spot staffing shortages and make
better use of resources. They help identify patterns in behavior, streamline recruitment, and connect HR functions
with company goals, which improves employee performance. The use of artificial intelligence in the HR domain is
revolutionizing traditional approaches. With the adoption of predictive analytics, machine learning, and automation,
these organizations enhance significant activities, including talent acquisition, performance evaluation, and human
resource management. Al provides valuable insights that assist businesses in recognizing top talent, predicting
employee attrition, and formulating focused strategies to boost engagement. This ultimately enhances job satisfaction
and employee retention. Furthermore, AI chatbots and virtual assistants effectively manage daily administrative
tasks, enabling HR professionals to focus on strategic initiatives that lead to significant improvements. A
comprehensive research methodology that incorporates literature reviews, case studies, expert interviews, and
surveys examines the influence of AI on HR practices within the healthcare sector. This study reveals both the
advantages and the difficulties associated with AI integration, encompassing ethical issues and the necessity for
workforce upskilling. The primary goal is to promote a careful and effective adoption of AI in healthcare HR
management [22]. Table 1 presents benchmarking.

Table 1: Benchmarking on Existing Studies

Ref. Objective Key Findings Limitations Unique Contribution
Siddiqui | Explore Jenkins and Grafana | Limited to Jenkins & | Provides practical
et al [20] | integration improve software | Grafana; lacks | implementation
strategies  for | performance monitoring, | empirical validation | guidelines for DevOps
Jenkins & | real-time  visualization, | with large-scale | teams
Grafana in | and CI/CD pipelines. implementations.
software
monitoring.
Leppine | Implement  a | Prometheus offers flexible | Encryption and alert | Provides a  practical
n [21] visual data collection, Grafana | mechanisms need | example of Grafana &
monitoring enhances visualization but | further Prometheus in real-world
system  using | lacks built-in alerts implementation network environments
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Prometheus and
Grafana
Bhosale | Investigate AI's | AI  automates talent | Ethical transparency | Discusses strategic
etal.[22] | role in | acquisition, performance | concerns, challenges | benefits of AI in HR
transforming tracking, and workforce | in Al adoption beyond recruitment
HR functions planning
AL- Overview of | NFC facilitates wireless | Prone to relay | Explores how NFC can
OFEISH | NFC technology | transactions and | attacks, limited real- | integrate into modern
AT et al. | and applications | authentication, but | world testing wireless systems
[18] security is a concern
Coskun Conduct a | NFC plays a crucial role in | Privacy risks, lack of | Highlights NFC’s role in
etal. [19] | comprehensive | IoT, smart payments, and | extensive industry- | emerging smart
survey on NFC | short-range wide adoption environments
technology, communication
security, and
applications.

IOT APPLICATIONS FOR EMPLOYEE ENGAGEMENT:

This section examines IoT applications that enhance employee engagement, based on literature from the past decade.
Key examples include wearable devices for monitoring wellness, smart scheduling systems, IoT platforms for training
and development, and real-time feedback systems that improve communication and engagement.

A review of the literature (past 10 years) via IoT applications to improve employee commitment. The involvement of
Internet of Things Applications (IoT) in jobs has significantly improved employee commitment by creating a data-
controlled, responsive, efficient work environment. Companies use IoT-enabled HR analytics, intelligent office
environments, and portable devices to track employee health, efficiency, and work patterns. As an example, Siemens
integrates intelligent smart office technology that uses IoT sensors to pursue employee movements, adjusting lighting
and temperature according to real-time occupancy, providing valuable insight into work area occupancy. As a result
of this change, workplace employees have experienced improved comfort, and increased productivity levels, leading
to reduced energy consumption. Additionally, AI-driven HR chatbots allow you to receive immediate support, and
personalized training suggestions and efficiently issue HR-related concerns. Using predictive analytics, businesses
can predict burnout, and resolve employees, and HR teams can take proactive measures such as improving
personalized training programs, flexible work plans, and collaboration tools [27]. In addition to traditional office
environments, IoT changes the way people fall into distant, hybrid employment arrangements. Illustrations and
Microsoft IoT-based collaboration tools are implemented to monitor virtual meeting commitments, pursue
participation levels, analyze employee interactions, and increase productivity in remote work. According to a global
survey by Cisco, integration into IoT technology and remote surveillance systems will increase flexibility and
communication between employees, and increase and balance of commitment between work and life. Despite these
benefits, IoT control commitment strategies raise privacy and ethical concerns, as constant surveillance causes a
sense of surveillance. To mitigate this, organizations should implement transparent data guidelines and ensure that
with employee consent, IoT applications are more likely to focus on improving happiness and productivity than
intrusive persecution. The future of employee engagement will likely be shaped by Al-controlled IoT systems that
provide personalized work experience, real-time feedback mechanisms, and seamless integration of physical and
virtual work areas [28]. The IoT has transformed various aspects of workplace operations, enhancing efficiency,
protection, and worker engagement. IoT programs may be categorized into numerous regions, along with wearable
devices for employee health, clever scheduling structures, IoT-based total education structures, and actual-time
remarks systems. These improvements permit organizations to improve team of workers' productiveness, optimize
resource allocation, and create safer painting environments. As an example, the well-known electric-powered (GE)
makes use of IoT sensors in manufacturing vegetation to screen device performance and predict protection desires,
reducing downtime. In addition, Tesla employs IoT-primarily based automation systems to enhance assembly line
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performance. In retail, Amazon’s Simply Stroll Out era makes use of IoT to track consumer purchases without
checkout traces, enhancing each worker's mission performance and purchaser experience. As IoT continues to evolve,
agencies across industries are leveraging this technology to pressure operational excellence and personnel pride.

1. Change wellness wearables for internet-connected staff members.

Companies such as BP and Google use devices such as Fitbit and Apple Watch to monitor employee health metrics,
including heart rate, stress level, and activity level. These devices provide real data that helps HR departments
support the right presence of employees and reduce absenteeism. For example, BP implements a fitness program
that will allow employees to reduce their health insurance premiums and reward them when employees meet fitness
goals. Such real-time health monitoring solutions ensure safer work, promote physical activity and contribute to
employee long-term satisfaction. Fig 3 shows an advanced wearable device that demonstrates the health monitoring
technology companies like BP and Google are using to track and enhance employee wellness.

Fig 3. Smartwatch showing health metrics of the employee [29].

2. Smart scheduling systems.

An extended planning system operated by IoT and Al optimizes human resource management by automating shift
tasks and adjusting working hours using actual data. These systems take into consideration employee availability,
workloads, and business to create competition-free schedules, minimize fatigue, and increase productivity [30].
Similarly, hospitals use intelligent planning for nurse and physician shifts to ensure fair distribution of workload that
enhances work-life balance. Integration of notifications and calendars reduces planning errors helping the
professionals to manage schedules effectively hence maintaining a balance between both professional and personal
lives [31].

3. IoT-based training and development platforms.

IoT applications revolutionize training programs with the help of virtual reality (VR) and augmented reality (AR).
These immersive platforms provide a practical learning experience, especially in industries with high-risk
environments. Walmart also uses Oculus VR headsets for Black Friday sales, revealing employees simulating high-
pressure scenarios. These platforms pursue learning advancements, provide real feedback, personalize training
content, and lead to increased knowledge and productivity knowledge [32].

Fig 4 shows the application of Virtual Reality (VR) technology in medical education, where a doctor uses a VR headset
to engage with a 3D anatomical model. This virtual method enriches medical training by enabling hands-on learning
without using physical cadavers and real patients [25].
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Fig 4. Doctors using VR in medical analysis [33].

The VR-based system helps doctors to better analyze complex human anatomy. Similar to Walmart's Black Friday
VR training that makes employees ready for high-stress situations, VR-based medical training provides a secure and
controlled environment for doctors and medical students to practice surgeries and diagnoses before treating actual
patients. The system improves learning by monitoring performance, providing instant feedback, and adapting
training modules according to individual requirements, thus enhancing knowledge retention, procedural precision,
and overall efficiency in the medical profession [24].

4. Real-time employee feedback systems.

Real-time feedback systems allow companies to measure and resolve employee moods immediately. Cisco's
intelligent kiosks and mobile applications allow employees to give immediate feedback on workplace situations and
management performance. Similarly, Accenture uses Al-driven mood analysis to assess morality and improve HR
policy. As a result, businesses experience improved employee satisfaction, retention rates, and a more committed
workforce [34]. The following table 2 presents various IoT applications and their corresponding impact on different
dimensions of employee engagement such as physical, cognitive, and emotional along with associated benefits and
relevant technologies used in healthcare settings.

Table 2. Mapping of IoT Applications to Engagement Dimensions, Outcomes, and Enabling Technologies in the

Context of Healthcare Workforce

IoT Application Engagement Outcome/Benefit Relevant Technology
Dimension

Wearable Health Physical Reduced fatigue, improved well- Smartwatches, biometric

Devices being bands

VR/AR Training Cognitive Enhanced learning, reduced Virtual simulations, AR

Modules errors, motivation overlays

Real-Time Feedback | Emotional Improved morale, real-time Al dashboards, sentiment

Tools recognition analysis

Smart Scheduling Physical & Cognitive | Balanced workload, burnout Al-based rosters, IoT-

Systems prevention linked calendars

Predictive HR All Three Personalization, proactive support, | IoT + Al models

Analytics retention
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CORRELATION BETWEEN 10T AND EMPLOYEE ENGAGEMENT:

IoT has a significant contribution to make towards emotional engagement by promoting smooth communication,
increasing workplace morale, and aiding mental health. IoT-enabled communication platforms enhance
collaboration, increasing team efficiency and productivity. Intelligent meeting rooms and live performance
monitoring improve workplace engagement, with IoT implementation resulting in enhanced job completion and
project timeliness [23]. An interconnected feedback system in healthcare also encourages motivation and behavioral
adjustment by rewarding and allowing anonymous patient ratings, enhancing staff morale and patient satisfaction.
IoT-based monitoring of mental health also enables healthcare workers to monitor emotional well-being, sensing
early burnout and fatigue. Yet, privacy and data protection remain essential in ensuring trust in these technologies.
Decision-making supported by Al streamlines the processing of intricate data, decreasing stress and boosting
productivity. Healthcare IoT has transformed remote patient monitoring by allowing real-time insights, predictive
analytics, and cloud-based sharing of data, resulting in improved patient outcomes [24]. Artificial intelligence
developments, especially in natural language processing and image recognition, continue to greatly enhance
diagnostic procedures as well as tailoring treatments. These advances in technology are central in the health sector
in allowing an easy exchange of knowledge, which is essential for triggering innovation and improving the quality of
service provision. Montenegro’s healthcare system exemplifies the way digital resources are impacting efficiency. In
the current rapid world, stress has a considerable effect on both physical and mental well-being, highlighting the
need for IoT technologies to monitor stress in real-time as a useful tool in health outcome management [35].
Technologies like Biometric stress sensors use wearable technology to track healthcare professional’s physiological
information in real-time. This is done by monitoring heart rate variability, skin temperature, or even cortisol. The
data received gives the levels of staff stress, and appropriate interventions are taken to prevent burnout and fatigue.
Ongoing monitoring keeps high-quality care at maximum levels by protecting the health and well-being of care
workers. It also facilitates a more positive work environment by allowing for tailored stress management solutions,
which are imperative in stressful environments such as hospitals [36].

IoT-based platforms that use Al and automatic learning to deliver customized training modules, track employees'
progress, and provide automated comments have likewise changed training and development. These technologies
reduce the workload of trainers while assisting employees in upskilling more effectively. Gamification and interactive
learning resources increase participation, which enhances the efficacy and enjoyment of training [37]. It involves
incorporating game-like aspects into the workplace to make everyday tasks more interesting and interactive.
Dashboards may show real-time data about user and team performances, bring in challenges, and create benchmarks
that encourage employees to reach certain goals. This technique enhances job satisfaction, leads to a healthy working
environment, and boosts productivity. Gamified systems also allow training and professional development by
offering an engaging learning process that compensates users for new skills or knowledge acquisition [38].

Models like the healthcare digital twin are efficient in optimizing the workforce by providing a virtual copy of the
healthcare ecosystem that includes all interfaces, equipment, and processes. In this model, the administrators can
test different scenarios and implement the changes without involving real services or compromising patient safety.
The workflow also gets streamlined for the medical professionals as situations like emergency response or patient
flow through departments are optimized which makes daily operations more efficient and less stressful. This also
aids in determining where resources can be allocated more effectively hence improving resource management so that
staff are not overwhelmed and have what they need when they need it. It also provides a secure environment for
workers where they can practice new procedures and equipment which improves skills and confidence without the
pressures of real time. This technology forecasts outcomes and simulates responses which enables facilities to correct
potential problems before they impact the workplace hence facilitating Anticipatory problem-solving. In the end, all
these enhancements contribute to higher job satisfaction and fewer turnovers, since employees can concentrate more
on patient care within a properly managed and positive environment [39].

Evaluating workplace satisfaction, monitoring employee well-being, and improving work-life balance through stress
management and intelligent scheduling have a beneficial impact on retention rates. Organizations that address the
causes of employee unhappiness and turnover by utilizing IoT-enabled predictive analytics have an engaged
workforce. IoT is essential to contemporary workplaces because it promotes better decision-making, greater
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transparency, more training, and more effective employee retention tactics. These technological advancements
facilitate work happiness, increased productivity, and organizational success [40].

Case studies from healthcare settings.

The Peninsula Regional Medical Center (PRMC) in Maryland serves as a leading example of how IoT-driven
innovations can enhance employee engagement by optimizing resource productivity and improving worker efficiency
in an intelligent hospital setting. PRMC tracks biomedical equipment, patient flow, and environmental conditions
through real-time location systems (RTLS) and RFID tags, allowing for predictive resolution of problems and efficient
use of resources. IoT integration erases manual documentation, provides assurance of storage conditions for vaccines
and medicines, and increases operational efficiency with decreased administrative workloads. The hospital realized
$250,000 in savings during its initial year of IoT use and recovered 1,700 staff hours a year through enhanced
monitoring. Actionable insights are offered by data visualization tools, promoting transparency to staff and patients.
Through the inclusion of IoT, PRMC optimizes workforce management, operational efficiency, and staff engagement,
showcasing the potential for change that smart hospital systems can bring [41].

The study done to see the convergence of e-HRM (electronic Human Resource Management) tools and worker
engagement in the healthcare industry centers on different e-innovations such as e-interaction platforms and data
analytics, gauging their efficiency in motivating and involving employees. One of the most important statistical results
from the study is a moderately strong positive relationship between the adoption of digital platforms and big data
analytics, with a correlation coefficient of 0.609, which indicates that these technologies when well combined, can
improve organizational performance and staff engagement. Yet the links with direct employee engagement are quite
tenuous with correlations of 0.161 for digital interaction platforms and 0.169 for big data analytics, reflecting limited
direct influence on engagement. In addition, chi-squared tests indicate a strong dependency relationship between
digital interaction platforms and big data analytics with a value of 567.06, reflecting a strong connection between the
usage of these tools. However, the immediate influence on employee engagement is weaker statistically, with values
of 58.82 and 53.37 for digital platform engagement and big data analysis, respectively. These results attest to the
nuanced nature of the influence of digital tools on employee engagement, positing that whereas digital HRM practices
may revolutionize parts of employee interaction and performance management, their effectiveness in directly
enhancing engagement is limited by larger organizational factors. To reap the optimum benefits of digital HRM
systems, a systems approach involving encouraging managerial and organizational practices is essential [42].

IOT ADOPTION TRENDS:

With the developments in data analytics, cloud computing, and smart devices the use of the Internet of Things (IoT)
isincreasing at a rapid pace in the healthcare industry. IoT integration is being used by hospitals and other healthcare
institutions to boost staff productivity, expedite processes, and improve patient care. IoT is changing how medical
professionals use technology, from smart hospital management systems to wearable health monitors. Assessing the
effect of IoT on employee engagement in the healthcare industry requires an understanding of these adoption trends

[531].

Fig 5 demonstrates the growth of the Internet of Medical Things (IoMT) which is primarily due to the growing
introduction of technologies based on sensors, wearable or autonomous devices for monitoring patients, and asset
management. In addition, a change in the lifestyle of consumers and a growing concern for health and related to them
will probably increasethe adoption of the Internetof medical things in the coming years.
However, the high costs associated with internet devices such as installation software, hardware maintenance,
and networking are the main barriers to growth in this market. Also, there is a shortage of skilled professionals who
could hinder market growth to some extent [54].
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Fig 5. Worldwide Internet Of Medical Things(IoMT) market, 2016-2026 [54]

Fig 6 showcases major drivers for IoT adoption in healthcare, categorized into individual, technology, security,
health, and environmental drivers. Technology drivers (34.8%) are the strongest drivers, where perceived usefulness
and ease of use are the prime drivers for professionals to adopt IoT. Individual factors (29.2%), including social
influence and attitude, also have a significant influence. Professionals are more likely to embrace IoT if they are
supported by peers or managers. Security issues (11.2%), especially privacy threats and data security, are major
challenges, as concerns about data breaches can discourage adoption. Health factors (12.4%), including perceived
severity and health threats, also contribute to reluctance. Environmental factors (12.4%), such as cost and regulatory
issues, also constrain adoption due to high up-front investments and maintenance costs. Where technology and
individual factors stimulate adoption, security, health, and environmental issues act as inhibitors. Improved security,
better regulation, and less cost can stimulate greater IoT deployment in healthcare.

Security Factors Environmental Factors

11.2% 12.4%
Health
12.4% |\ Factors

29.2%

Individual
Factors 34.8%

Technology
Factors

Fig 6. Distribution of IoT Adoption Influencing Factors in Healthcare [55]

Fig 7. IoT adoption indicators among various professional groups in the medical field. The doctor shows the highest
adoption level (~ 45%) and a nurse (~ 25%). Administrators, equipment, and patients show that the adoption
indicators are relatively low. These results correspond to the trend observed in previous studies, indicating that there
is a greater tendency to integrate IoT among medical staff.
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Fig 7. IoT Adoption rates by Professional groups [55]

THEORETICAL IMPLICATIONS:

Integration of the JD-R model (resources) into the Internet of Things (IoT) provides a promising framework for
understanding and improving employee engagement, especially in high-voltage environments such as healthcare.
The JD-R model developed by Bakker and Demerouti (2007) determines the fact that employee commitment is
influenced by two main factors: work requirements and work resources. Jobs refer to the physical, emotional, and
cognitive stressors that employees face, and jobs from tools, support systems, and opportunities help employees
manage these requirements[56]. With the ability to automate tasks, provide real-time data, and improve
communication, IoT technology has a major impact on both work requirements and resources and impacts
employees. This has extended the JD-R model to a digital ordering requirement (D-JD-R) model (D-JD-R) model,
including technical landscapes. D-JD-R reports on new digital requirements such as constant connectivity, data
management stress, and technical learning curves, while simultaneously taking into account digital resources that
provide IoT, such as automation, analytics, and adaptive learning platforms. This updated model helps businesses
better understand and compensate for digital pressures, bringing the benefits that employees face in the technical
environment. IoT-enabled devices such as portable sensors and intelligent surveillance systems can reduce cognitive
stress for nurses and doctors by automating daily tasks such as patient monitoring and data entry. This allows health
Classes that focus on more important aspects of patient treatment to reduce stress and increase work content. This
example is to use of IoT in the local medical centre on the Maryland Peninsula. Real-time positioning system (RTL)
and RFID tags to achieve biotechnology (PRMC) Patient devices and current. This IoT integration is not only
operating efficiency but also It also reduces the burden of employee management and increases the level of promise
[57]. On the other hand, the fatigue of technology called IoT fatigue is increasing Overreliance on intelligent systems
can cause a sense of cognitive overload and reduce motivation. Employees who are overwhelmed by notifications,
system warnings, or constant performance monitoring can experience stress rather than permission. The balance
between digital requirements and supportive digital resources is extremely important to reduce fatigue and maintain
a positive commitment [58]. The IoT-based platform offers personalized training modules and performance analytics
that allow employees to identify areas of improvement and pursue progress. This corresponds to the motivational
process of the JD-R model. In this process, work resources such as training and feedback can improve employee
commitment by promoting a sense of competence and performance. Similarly, AI control analytics can provide real-
time insights into employee performance, allowing managers to respond to the motivational aspects of the JD-R
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model and provide feedback and support at a good time. However, overuse of IoT systems without mindful
implementations can reduce the trust of technology employees. Employees are subject to data abuse or constant
monitoring, undermining perceived fairness in digital performance assessments. Trust in technology is key to
successful IoT adoption in the workplace. Companies need to implement transparent guidelines regarding data use
and control their employees about their data use. For example, Cisco IoT collects real-time feedback from employees
to help you meet, work situations, and leadership. However, the company ensures that employees know how to use
their data and offers anonymous feedback options. This transparency helps build trust and ensures that technically
communicated interactions improve employee commitment rather than hinder this. Employees have difficulties as
the complexity increases Requirements for the technology system. This can appear with fatigue, disappointment, and
resistance. Digital tool. For example, portable devices that control wells can be profitable. However, it can cause
observation and can lead to stress and relaxation. In the case of the opposite, the expansion of rights and
opportunities When employees recognize technology as support resources, they flock to IoT. IoT systems Provide
realized knowledge, optimize the work process, and encourage technology. Development can contribute to autonomy
and ability. For example, BP's fitness program reduces health insurance premiums for employees who meet certain
fitness goals on portable devices. This initiative not only supports physical health but also strengthens the emotional
bond between employees and the organization, demonstrating how IoT can advance reinforcement as stressful. A
careful and compassionate implementation of IoT is extremely important for maximizing employee employees, and
ensuring that technology acts as a resource rather than stress. Future research should examine the long-term impact
of IoT on employee duties and develop best practices to integrate these technologies so that employee privacy and
autonomy are respected.

PRACTICAL IMPLICATIONS:

Healthcare's use of IoT has far-reaching consequences for hospital managers, HR executives, and overall employee
motivation. With the aid of real-time information and automation, IoT boosts workforce productivity, streamlines
HR operations, and enhances patient outcomes. This section discusses practical applications of using IoT in
healthcare environments, with a focus on workforce productivity, HR policies, and leadership development [59].

1. Optimizing Workforce Productivity and Patient Care

IoT solutions are employed by hospital administrators to improve workflow effectiveness and patient engagement.
Intelligent hospital management systems, real-time patient tracking, and Al-assisted diagnostics enable healthcare
workers to concentrate on core tasks, limiting burnout and enhancing job satisfaction [60]. Wearable IoT sensors
monitor stress levels, workload, and general well-being, allowing HR managers to craft wellness programs preventing
burnout and improving employee engagement [61].

2. Improving HR Policy and Ethical Compliance

IoT implementation, according to HR managers, goes hand in hand with ethical codes and employee entitlements.
Balancing productivity with employee privacy is the use of IoT-enabled spy tools like RFID badges and biometric
tracking [62]. Transparent regulatory policymaking is instrumental in ensuring ongoing compliance and integrity
and building staff trust [63].

3. Leadership Formulation for Digital Transformation

Successful adoption of IoT entails HR managers developing leadership competence in interprofessional healthcare
practice (IPHP). With digitalization transforming healthcare functions, HR leadership training programs are
integrated with IoT-related competencies to equip managers with the necessary skills for a changing technology world
[64]

4. Effective IoT Implementation Strategies

An effective organizational plan is crucial in facilitating the successful adoption of 10T in the healthcare sector. It
requires measures such as performing a technological readiness evaluation to verify if the present infrastructure is
IoT-compatible or not [50]. Also, it requires making IoT systems interoperable with Electronic Health Records
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(EHRs) and hospital management systems[51] and ensures the training of employees through multiple workshops to
familiarize them with IoT technologies and their advantages[11]. Data security and privacy are also important with
advanced technologies like blockchain, secure communication channels, and Al-driven threat detection mechanisms
sensitive employee and patient data are protected while ensuring compliance with healthcare.IoT-powered HR
analytics platforms monitor employee attendance, performance, and stress levels in real-time, enabling HR managers
to design optimized work schedules, workload balance, and burnout prevention, thus creating a more engaged
workforce [52].

5. Solving HR Issues through IoT

IoT-based HR solutions enhance recruitment and workforce planning through the use of artificial intelligence in
applicant tracking systems which can collect candidate information from multiple sources, resulting in well-informed
hiring decisions [65]. Additionally, facilities like RFID-based access cards can help track employee movement, thus
improving workforce optimization. The problem of staff shortages can be solved using IoT automation which allows
remote patient monitoring and Al-based diagnosis, reducing the need for constant on-site presence of healthcare
professionals and allowing them to focus on serious cases, thus improving efficiency. Also, wearable IoT devices that
track employee well-being metrics such as heart rate, stress, and fatigue, enable HR managers to create personalized
well-being initiatives and adjust work schedules to create a healthier and more productive work environment [49].
Table 4 shows various IoT applications in healthcare and highlights their practical implications in enhancing
employee engagement by improving well-being, reducing stress, enabling skill development, and supporting flexible,
data-driven work environments. Table 3 shows that implementing IoT properly in healthcare facilities,
administrators, and HR managers improves employee satisfaction, maximizes the efficiency of operations, and
delivers better patient outcomes, leading to overall organizational success.

Table 4. Overview of IoT Applications in Healthcare and Their Practical Implications for Enhancing Employee
Engagement

IoT Application

Practical Implication

Benefits to Employee Engagement

Wearable Health

Devices [66]

Wearable sensors monitor employee
health indicators like heart rate, stress
levels, and fatigue.

Increases well-being, minimizes
absenteeism, and increases productivity.

Smart Monitoring
Systems [67]

IoT-based devices for real-time patient
monitoring

Reduces workload stress on employees,
ensuring better patient care and focus on
value-added tasks.

Virtual &
Augmented Reality
(VR/AR) [68]

VR-based employee training and patient
simulations

Enhances skill development, reduces
training time, and improves decision
making.

Remote Work &
Telemedicine[69]

IoT for healthcare workers to conduct
remote consultations and monitoring.

Increases work flexibility, helps in work-
life balance, and reduces exhaustion.

HR Analytics &
Employee Tracking

[70]

IoT devices provide analytics employee
performance and work pattern analytics.

Helps in performance-based analysis,
career advancement, and reduction of
inefficiencies.

Predictive
Healthcare & Al
Integration [71]

AT with IoT collected data for health risk
prediction.

Proactive employee health management,
resulting in lower medical expenses and
improved engagement

CONCLUSION:

This presented review highlights the growing potential of IoT technologies in enhancing employee engagement within
healthcare organizations. By leveraging tools such as wearable devices, VR/AR training, smart scheduling systems,
and Al-driven analytics, healthcare institutions can improve workforce well-being, reduce stress, and foster
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motivation. Framed through the Job Demands-Resources (JD-R) model, IoT serves as a valuable resource that
moderates excessive demands while promoting autonomy, support, and performance feedback. These innovations
contribute to better job satisfaction, reduced burnout, and improved efficiency among healthcare professionals.
However, it seems like realizing these benefits requires careful consideration of data privacy, ethical concerns, and
the risk of technostress. Transparent implementation, employee training, and organizational support are essential to
ensure that IoT enhances rather than hinders engagement. As healthcare systems evolve, embracing employee-
centric digital transformation through IoT can lead to a more empowered, satisfied, and future-ready workforce. In
future studies, Further research is needed to explore long-term outcomes and the development of best practices for
IoT-driven workforce engagement.

ACKNOWLEDGEMENT:

The authors expressed gratitude to the administrative workers for allowing data collection from various healthcare
organizations.

ETHICAL APPROVAL:

After receiving approval from the relevant regulatory agency, the data was gathered from several healthcare facilities.
We also assured each participant that, absent their express approval, their data would be kept private. The institutions
are aware of our research and are not concerned about any ethical issues.

REFERENCES:

[1] O’Donoghue, Stanton, P., & Bartram, T. (2011). Employee participation in the healthcare industry: The
experience of three case studies. Asia Pacific Journal of Human Resources, 49(2), 193.

[2] Richards, R. (n.d.). Walden University COLLEGE OF MANAGEMENT AND TECHNOLOGY This is to certify
that the doctoral dissertation by Roberta Richards has been | Course Hero. Retrieved March 14, 2025, from
https://www.coursehero.com/file/105420683/out-1pdf/

[3] Goyal, R., & Kaur, G. (2023). Determining the Role of Employee Engagement in Nurse Retention along with the
Mediation of Organizational Culture. Healthcare, 11(5), Article 5. https://doi.org/10.3390/healthcare11050760

[4] Collini, S., Guidroz, A., & Perez, L. M. (2024). Turnover in health care: The mediating effects of employee
engagement | Request PDF. ResearchGate. https://doi.org/10.1111/jonm.12109

[5] Coots, N. S. (2013). The effects of employee engagement in the healthcare industry [Masteressay, University of
Pittsburgh]. https://d-scholarship.pitt.edu/18626/

[6] Siddiqui, D. A. (2024). The Impact of Employee Engagement on Employee Retention: The Role of Psychological
Capital, Control at Work, General Well-Being and Job  Satisfaction. = ResearchGate.
https://doi.org/10.5296/hrr.v4i1.16477

[7]1 Shibly, M.S. A., Albloush, A., Alkayid, K., Korany, H., & Alshurideh, M. (2025). Internet of Things and Employee
Engagement Across the Business Model in the Business Park Companies in Jordan. International Review of
Management and Marketing, 15(1), Article 1. https://doi.org/10.32479/irmm.17600

[8] Bratianu, C., Zbuchea, A., Anghel, F., & Hrib, B. (2020). Strategica 2020. Preparing for Tomorrow, Today.
ResearchGate.
https://www.researchgate.net/publication/345730256_Strategica_2020_Preparing_for_Tomorrow_Today

[0] Gamede, Z., & Mtotywa, M. (2022). Leveraging the Internet of Things to Enhance Employee Productivity in
Operations: A Conceptualization. Expert Journal of Business and Management, 10(2).
https://business.expertjournals.com/23446781-1010/

[10] Albrecht, S. L., Green, C. R., & Marty, A. (2024). Meaningful Work, Job Resources, and Employee Engagement.
ResearchGate. https://doi.org/10.3390/su13074045

[11] Baker, S. B., Xiang, W., & Atkinson, I. (2017). Internet of Things for Smart Healthcare: Technologies,
Challenges, and Opportunities. IEEE Access, 5, 26521-26544. IEEE Access.
https://doi.org/10.1109/ACCESS.2017.2775180

[12] Hossan, D., Mansor, Z. D., Jaharudin, N. S., & Jantan, A. H. (2025). Transformation of Job Demands-Resources
Model to Job Demands-Resources Theory. ResearchGate, 4.

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 156

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management
2025, 10(408)

e-ISSN: 2468-4376

https://www jisem-journal.com/ Research Article

https://www.researchgate.net/publication/364058370_Transformation_of_Job_Demands-
Resources_Model_to_Job_Demands-Resources_Theory

[13] Galanakis, M. D., & Tsitouri, E. (2022). Positive psychology in the working environment. Job demands-
resources theory, work engagement and burnout: A systematic literature review. Frontiers in Psychology, 13.
https://doi.org/10.3389/fpsyg.2022.1022102

[14] Komilov, D. R. (2023). APPLICATION OF ZIGBEE TECHNOLOGY IN IOT. International Journal of Advance
Scientific Research, 3(09), Article 09. https://doi.org/10.37547/ijasr-03-09-54

[15] Ramya, C. M., Shanmugaraj, M., & Prabakaran, R. (2011). Study on ZigBee technology. 2011 3rd International
Conference on Electronics Computer Technology, 6, 297-301.
https://doi.org/10.1109/ICECTECH.2011.5942102

[16] Celaya, T. A. (2015). Cloud-Based Computing and human resource management performance: A Delphi study
[D.M., University of Phoenix]. In ProQuest Dissertations and Theses.
https://www.proquest.com/docview/1761630245/abstract/43ACCFDA4B8D417BPQ/1

[17] Bashayreh, A. (2023). EVALUATING THE USE OF CLOUD-COMPUTING EMERGED IN THE HUMAN
RESOURCE MANAGEMENT FIELD TO INCREASE THE PRODUCTIVITY IN THE ORGANIZATION.
https://www.academia.edu/116920660/EVALUATING_THE_USE_OF_CLOUD_COMPUTING_EMERGED
_IN_THE_HUMAN_RESOURCE_MANAGEMENT _FIELD_TO_INCREASE_THE_PRODUCTIVITY_IN_T
HE_ORGANIZATION

[18] AL-OFEISHAT, H. A., & RABABAH, M. A. A. A. (n.d.). Near Field Communication ( NFC ). ResearchGate.
Retrieved March 16, 2025, from
https://www.researchgate.net/publication/316543104_Near_Field_Communication_ NFC

[19] Coskun, V., Ozdenizci, B., & Ok, K. (2015). The Survey on Near Field Communication. Sensors, 15(6), Article 6.
https://doi.org/10.3390/s150613348

[20] Siddiqui, I., Pandey, A., Jain, S., Kothadia, H., Agrawal, R., & Chankhore, N. (2023). Comprehensive Monitoring
and Observability with Jenkins and Grafana: A Review of Integration Strategies, Best Practices, and Emerging
Trends. 2023 7th International Symposium on Multidisciplinary Studies and Innovative Technologies
(ISMSIT), 1—5. https://doi.org/10.1109/ISMSIT58785.2023.10304904

[21] Leppéanen, T. (n.d.). Data visualization and monitoring with Grafana and Prometheus.

[22] Bhosale, R., Lenka, R., Mangaonkar, M. U., Patil, J., Nikam, P., & Kalshetti, P. (2024). Role of AI enabled HR
Analytics in Re-inventing Human Resource Management. 2024 Second International Conference
Computational and Characterization Techniques in Engineering & Sciences (IC3TES), 1-5.
https://doi.org/10.1109/IC3TES62412.2024.10877496

[23] Naous, D., & Mettler, T. (2022). Mental Health Monitoring at Work: IoT Solutions and Privacy Concerns. In H.
Li, M. Ghorbanian Zolbin, R. Krimmer, J. Kirkkainen, C. Li, & R. Suomi (Eds.), Well-Being in the Information
Society: When the Mind Breaks (pp. 37—45). Springer International Publishing. https://doi.org/10.1007/978-
3-031-14832-3_3

[24] Jha, S., & Khanna, P. (2020). Study of enhancing employee engagement at workplace by adopting internet of
things. International Journal of  Business and Systems Research, 14(3), 341.
https://doi.org/10.1504/IJBSR.2020.108282

[25] Aydin, M. Y., Curran, V., White, S., Pena-Castillo, L., & Meruvia-Pastor, O. (2024). VR-NRP: A Virtual Reality
Simulation for Training in the Neonatal Resuscitation Program (No. arXiv:2406.15598). arXiv.
https://doi.org/10.48550/arXiv.2406.15598

[26] Shah, N. K., Taunk, N. K., Maxwell, R., Wang, X., Hubley, E., Anamalayil, S., Trotter, J. W., & Li, T. (2022).
Comparison of virtual reality platforms to enhance medical education for procedures. Frontiers in Virtual
Reality, 3. https://doi.org/10.3389/frvir.2022.1000035

[27] Sundarrajan, P., & Krishnan, L. R. K. (2024). Emerging Technologies and Evolving Work Practices Impacting
Employee Engagement: Automobile Industry. Revista de Gestdo Social e Ambiental, 18(9), 1-22.
https://doi.org/10.24857/rgsa.vi8ng-012

[28] Chanana, N., & Sangeeta. (n.d.). Employee engagement practices during COVID-19 lockdown.
https://doi.org/10.1002/pa.2508

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 157

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management
2025, 10(408)

e-ISSN: 2468-4376

https://www jisem-journal.com/ Research Article

[29] Transforming Healthcare: The Power Of AI And Xcellent Life’s Innovative Approach | Xcellent Life. (2024,
July 21). Xcellent Life. https://xcellentlife.com/transforming-healthcare-the-power-of-ai-and-xcellent-lifes-
innovative-approach/

[30] Bu, T., Huang, Z., Zhang, K., Wang, Y., Song, H., Zhou, J., Ren, Z., & Liu, S. (2024). Task scheduling in the
internet of things: Challenges, solutions, and future trends. Cluster Computing, 27(1), 1017—1046.
https://doi.org/10.1007/s10586-023-03991-2

[31] Wijayati, D. T., Rahman, Z., Fahrullah, A., Rahman, M. F. W,, Arifah, I. D. C., & Kautsar, A. (2022). A study of
artificial intelligence on employee performance and work engagement: The moderating role of change
leadership. International Journal of Manpower, 43(2), 486—512. https://doi.org/10.1108/IJM-07-2021-0423

[32] Podder, S. K., Samanta, D., & Prevalla Etemi, B. (2024). Impact of Internet of Things (IoT) applications on HR
analytics and sustainable business practices in smart city. Measurement: Sensors, 35, 101296.
https://doi.org/10.1016/j.measen.2024.101296

[33] S. Adhithya. (2022, August 24). How can VR in Medical Training Help Doctors? Fusion VR.
https://www.fusionvr.in/blog/2022/08/24/how-can-vr-in-medical-training-help-doctors/

[34] Kaur, D. A. (n.d.). A systematic review of artificial intelligence techniques in HRM: An assessment of
performance evaluation and employee engagement.

[35] Probha, A., Thind, P. S., Gupta, A. D., Prathap, B. R., & Kumar, K. P. (2025). Real-Time Stress Monitoring Using
IoT Wearable Sensors and Machine Learning. In A. Verma, J. Zhang, & A. Chandra Pandey (Eds.), Business
Intelligence and Data Analytics (pp. 331—342). Springer Nature. https://doi.org/10.1007/978-981-97-7717-
4_23

[36] Khayyat, M. M., Munshi, R. M., Alabduallah, B., Lamoudan, T., Ghith, E., Kim, T., & Abdelhamid, A. A. (2024).
An improved biometric stress monitoring solution for working employees using heart rate variability data and
Capsule Network model. PLOS ONE, 19(12), e0310776. https://doi.org/10.1371/journal.pone.0310776

[37] Nor, N. ‘Izzah M., Arokiasamy, L., & Balaraman, R. A. (2019). The Influence of Internet of Things on Employee’s
Engagement among Generation Y at the Workplace.
https://www.proquest.com/openview/c1aaagdd74336dc36dcage83eadeoica/1?pq-
origsite=gscholar&cbl=696409

[38] Ubachukwu, E., Pick, J., Riebesel, L., Lieberenz, P., Althaus, P., Miiller, D., & Xhonneux, A. (2023). LLEC Energy
Dashboard Suite: User Engagement for Energy-Efficient Behavior Using Dashboards and Gamification. 36th
International Conference on Efficiency, Cost, Optimization, Simulation and Environmental Impact of Energy
Systems (ECOS 2023), 3241—3252. https://doi.org/10.52202/069564-0291

[39] Florescu, A. (2024). Digital Twin for Flexible Manufacturing Systems and Optimization Through Simulation: A
Case Study. Machines, 12(11), Article 11. https://doi.org/10.3390/machines12110785

[40] Bhatt, V., & Chakraborty, S. (2021). Improving service engagement in healthcare through internet of things
based healthcare systems. Journal of Science and Technology Policy Management, 14(1), 53—73.
https://doi.org/10.1108/JSTPM-03-2021-0040

[41] Kheta, L., Lakshita, Choudhuri, N. G., Nasra, P., & Ahmed, S. (2023). Remote Patient Monitoring using the
Internet of Things and Artificial Intelligence: A Study. 2023 7th International Conference On Computing,
Communication, Control And Automation (ICCUBEA), 1-6.
https://doi.org/10.1109/ICCUBEA58933.2023.10392237

[42] Stachov4, K., Stacho, Z., Samalik, P., & Sekan, F. (2024). The Impact of E-HRM Tools on Employee Engagement.
Administrative Sciences, 14(11), Article 11. https://doi.org/10.3390/admsci14110303

[43] Sneesl, R., Jusoh, Y. Y., Jabar, M. A., & Abdullah, S. (2023). Examining IoT-Based Smart Campus Adoption
Model: An Investigation Using Two-Stage Analysis Comprising Structural Equation Modelling and Artificial
Neural Network. IEEE Access, 11, 125095—126026. IEEE Access.
https://doi.org/10.1109/ACCESS.2023.3331078

[44] Albahri, A. S., Alnoor, A., Zaidan, A. A., Albahri, O. S., Hameed, H., Zaidan, B. B., Peh, S. S., Zain, A. B., Siraj, S.
B., Masnan, A. H. B., & Yass, A. A. (2022). Hybrid artificial neural network and structural equation modelling
techniques: A survey. Complex & Intelligent Systems, 8(2), 1781-1801. https://doi.org/10.1007/340747-021-
00503-W

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 158

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management
2025, 10(408)

e-ISSN: 2468-4376

https://www jisem-journal.com/ Research Article

[45] Sadler, G. R., Lee, H.-C., Lim, R. S.-H., & Fullerton, J. (2010). Recruitment of hard-to-reach population
subgroups via adaptations of the snowball sampling strategy. Nursing & Health Sciences, 12(3), 369—374.
https://doi.org/10.1111/j.1442-2018.2010.00541.X

[46] Sheu, S.-J., Wei, L.-L., Chen, C.-H., Yu, S., & Tang, F.-1. (2009). Using snowball sampling method with nurses to
understand medication administration errors. Journal of Clinical Nursing, 18(4), 559—569.
https://doi.org/10.1111/j.1365-2702.2007.02048.x

[47] Bajaj, R. K., & Rao, M. (2018). Research on Factors Impacting the Adoption of Internet of Things (IoT) by
Indian Enterprises. 5(11).

[48] Purwanto, A., Asbari, M., Santoso, T. I., Haque, M. G., Nurjaya, N., & Purwanto, A. (2019). Marketing Research
Quantitative Analysis for Large Sample: Comparing of Lisrel, Tetrad, GSCA, Amos, SmartPLS, WarpPLS, and
SPSS (SSRN Scholarly Paper  No. 3937202). Social Science Research Network.
https://papers.ssrn.com/abstract=3937202

[49] Tiwari, M., & Waoo, A. A. (2024). Transforming Healthcare: The Synergistic Fusion of AI and IoT for Intelligent,
Personalized Well-Being. In S. K. Gupta, D. A. Karras, & R. Natarajan (Eds.), Revolutionizing Healthcare: Al
Integration with IoT for Enhanced Patient Outcomes (pp. 109—149). Springer Nature Switzerland.
https://doi.org/10.1007/978-3-031-65022-2_7

[50] Chehri, A., Zimmermann, A., Schmidt, R., & Masuda, Y. (2021). Theory and Practice of Implementing a
Successful Enterprise IoT Strategy in the Industry 4.0 Era. Procedia Computer Science, 192, 4609—4618.
https://doi.org/10.1016/j.procs.2021.09.239

[51] Souri, A., Hussien, A., Hoseyninezhad, M., & Norouzi, M. (2022). A systematic review of IoT communication
strategies for an efficient smart environment. Transactions on Emerging Telecommunications Technologies,
33(3), e3736. https://doi.org/10.1002/ett.3736

[52] Srinivasulu Raju, S., Guntur, J., Niranjan, T., Venkata Sneha, G., & Aleshwari, N. (2023). Stress Detection and
Performance Analysis Using IoT-Based Monitoring System. In B. B. V. L. Deepak, M. V. A. R. Bahubalendruni,
D. R. K. Parhi, & B. B. Biswal (Eds.), Intelligent Manufacturing Systems in Industry 4.0 (pp. 35—46). Springer
Nature. https://doi.org/10.1007/978-981-99-1665-8_4

[53] Cicibas, H., & Yildirim, S. O. (2018). Adoption of Internet of Things in Healthcare Organizations. In E. Sezgin,
S. Yildirim, S. Ozkan-Yildirim, & E. Sumuer (Eds.), Current and Emerging mHealth Technologies: Adoption,
Implementation, and Use (pp. 283—302). Springer International Publishing. https://doi.org/10.1007/978-3-
319-73135-3_17

[54] Indumathi, J., Shankar, A., Ghalib, M. R., Gitanjali, J., Hua, Q., Wen, Z., & Qi, X. (2020). Block Chain Based
Internet of Medical Things for Uninterrupted, Ubiquitous, User-Friendly, Unflappable, Unblemished, Unlimited
Health Care Services (BC IoMT U6 HCS). IEEE Access, 8, 216856—216872. IEEE Access.
https://doi.org/10.1109/ACCESS.2020.3040240

[55] Al-rawashdeh, M., Keikhosrokiani, P., Belaton, B., Alawida, M., & Zwiri, A. (2022). IoT Adoption and
Application for Smart Healthcare: A  Systematic Review. Sensors, 22(14), Article 14.
https://doi.org/10.3390/s22145377

[56] Bakker, A. B., & Demerouti, E. (2007). The Job Demands-Resources model: State of the art. Journal of
Managerial Psychology, 22(3), 309—328. https://doi.org/10.1108/02683940710733115

[57] Shamsi, M., Iakovleva, T., Olsen, E., & Bagozzi, R. P. (2021). Employees’ Work-Related Well-Being during
COVID-19 Pandemic: An Integrated Perspective of Technology Acceptance Model and JD-R Theory.
International Journal of Environmental Research and Public Health, 18(22), Article 22.
https://doi.org/10.3390/ijerph182211888

[58] Pansini, M., Buonomo, I., De Vincenzi, C., Ferrara, B., & Benevene, P. (2023). Positioning Technostress in the
JD-R  Model Perspective: A Systematic Literature Review. Healthcare, 11(3), Article 3.
https://doi.org/10.3390/healthcare11030446

[59] Oluwaseyi Rita Owolabi, Funmilola Olatundun Olatoye, Oluwafunmi Adijat Elufioye, & Beatrice Okunade.
(2024). Human resources management in healthcare: Recruitment, retention, and workforce development: A
review. World Journal of  Advanced Research and Reviews, 21(2), 950—957.
https://doi.org/10.30574/wjarr.2024.21.2.0522

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 159

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management
2025, 10(408)

e-ISSN: 2468-4376

https://www jisem-journal.com/ Research Article

[60] Kumar, M., Kumar, A., Verma, S., Bhattacharya, P., Ghimire, D., Kim, S., & Hosen, A. S. M. S. (2023). Healthcare
Internet of Things (H-IoT): Current Trends, Future Prospects, Applications, Challenges, and Security Issues.
Electronics, 12(9), Article 9. https://doi.org/10.3390/electronics12092050

[61] Junaid, S. B., Imam, A. A., Balogun, A. O., De Silva, L. C., Surakat, Y. A., Kumar, G., Abdulkarim, M., Shuaibu,
A.N., Garba, A., Sahalu, Y., Mohammed, A., Mohammed, T. Y., Abdulkadir, B. A., Abba, A. A., Kakumi, N. A. L,
& Mahamad, S. (2022). Recent Advancements in Emerging Technologies for Healthcare Management Systems:
A Survey. Healthcare, 10(10), Article 10. https://doi.org/10.3390/healthcare10101940

[62] Gundars, K., & Malcol, C. (2017). Perceptions of Internet-of-Things Surveillance by Human Resource
Managers—ProQuest.
https://www.proquest.com/openview/192099e2d647fee2a3ocbb7b53b91258/12cbl=40946&pq-
origsite=gscholar

[63] Mohanty, S., & Mishra, P. C. (2020). Framework for understanding Internet of Things in human resource
management. ResearchGate.
https://www.researchgate.net/publication/340536131_Framework_for_understanding_Internet_of Things
_in_human_resource_ management

[64] Tataw, D. B., & Stokes, E. W. (2023). Leadership in interProfessional healthcare practice (IPHP): Readiness,
roles, and compentencies for healthcare managers and human resource professionals. Journal of
Interprofessional Education & Practice, 32,100635. https://doi.org/10.1016/j.xjep.2023.100635

[65] Madanchian, M. (2024). From Recruitment to Retention: AI Tools for Human Resource Decision-Making.
Applied Sciences, 14(24), Article 24. https://doi.org/10.3390/app142411750

[66] Rathore, M., Patel, Dr. T., & Patel, D. (2024). Wearable Technology in the Workplace: Enhancing Employee
Wellbeing and Organizational Performance. 5(3), 1564—1569.

[67] patient_one. (2024, October 29). The Role of IoT Sensors in Advancing Healthcare Monitoring Systems.
Patient One. https://www.patientone.health/the-role-of-iot-sensors-in-advancing-healthcare-monitoring-
systems/

[68] Hannah, R. (2024, January 16). How VR & AR Improve Training For Healthcare Professionals. My Mountain
Mover. https://mymountainmover.com/how-vr-ar-improve-training-for-healthcare-professionals/

[69] Das, M., Sultana, S., Roksana Haque, Haque, R., & Hriday, M. S. H. (2024). Assessing The Long-Term Impact
of Remote Work Models on Healthcare Delivery And Workforce Resilience. ResearchGate, 145-163.
https://doi.org/10.70008/jeser.v1io1.58

[70] Podder, S. K., Samanta, D., & Prevalla Etemi, B. (2024). Impact of Internet of Things (IoT) applications on HR
analytics and sustainable business practices in smart city. Measurement: Sensors, 35, 101296.
https://doi.org/10.1016/j.measen.2024.101296

[71] Taimoor, N., & Rehman, S. (2022). Reliable and Resilient Al and IoT-based Personalised Healthcare Services:
A Survey. IEEE Access, 10, 535—563. https://doi.org/10.1109/ACCESS.2021.3137364

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 160

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



