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ABSTRACT

Technology plays a transformative role in healthcare, significantly impacting nursing,
medical records management, pharmacy operations, and the responsibilities of
healthcare assistants. In nursing, advanced technologies such as electronic health
records (EHRs) and telehealth systems facilitate streamlined patient care and
enhance communication between healthcare providers. These tools enable nurses to
access real-time patient data, reducing the likelihood of errors and allowing for more
informed decision-making. Additionally, innovations like wearable health devices are
empowering patients to take an active role in their health management, fostering
better adherence to treatment plans and overall health outcomes. In the realm of
medical records, technology has revolutionized data storage and retrieval,
transitioning from paper-based systems to digital formats that improve efficiency,
security, and accessibility. Electronic medical records (EMRs) are designed to be
shared across different healthcare settings, enabling seamless coordination of care
among providers. In pharmacy, automation and e-prescribing systems enhance
accuracy in medication dispensing, reducing the risk of errors and enhancing patient
safety. For healthcare assistants, technology not only aids in administrative tasks but
also equips them with tools that enhance patient interaction, like remote monitoring
devices. Ultimately, the integration of technology into healthcare fosters a more
connected, efficient, and patient-centered environment.
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1. Introduction

In recent decades, technological advancements have irrevocably transformed the
landscape of healthcare, enhancing efficiency, accuracy, and accessibility of
services. The integration of technology into healthcare systems not only supports
medical professionals in delivering high-quality patient care but also reshapes the
roles of various stakeholders, including nurses, pharmacists, healthcare assistants,
and administrative staff responsible for managing medical records. As healthcare
continues its journey toward modernization driven by innovation, it is imperative to
investigate the multifaceted implications of technology across these domains. This
research aims to elucidate how advancements in technology influence the roles and
responsibilities of nursing, enhance the management of medical records, optimize
pharmacy operations, and support healthcare assistants [1].

The evolution of healthcare technology has been marked by several pivotal trends
including the adoption of electronic health records (EHRs), telemedicine, health
information technology (HIT), and the utilization of artificial intelligence (Al) and
machine learning. Each of these innovations presents distinct opportunities and
challenges that impact not only patient outcomes but also the workflows and
professional practices of healthcare providers. For instance, the transition from
traditional paper records to electronic health records has revolutionized information
management and medical documentation. EHRs have improved the accuracy and
availability of patient information, facilitating better coordination of care among
various healthcare professionals. However, they also necessitate staff training and
adjustment to new workflows, illustrating the dual nature of technological
implementation in healthcare settings [2].

Within the nursing sector, technology has augmented the capacity to provide patient-
centered care through tools such as advanced monitoring systems, telehealth
platforms, and mobile health applications. Nurses increasingly leverage these
technologies to not only monitor patient conditions in real-time but also to
communicate effectively with interdisciplinary teams and engage patients in their
care processes. Nonetheless, this shift raises important questions regarding the
adequacy of training and support for nurses as they adapt to rapid technological
changes. The ethical implications of technology use, including issues of patient
privacy and data security, also warrant thorough exploration in this research [3].

Pharmacy operations stand to benefit significantly from technological innovations,
particularly with processes such as medication dispensing, inventory management,
and patient consultation. Automation and robotics in pharmacies have streamlined
workflows and reduced human error, thereby enhancing safety and efficiency.
Furthermore, cloud-based systems and integrated software solutions enable
pharmacists to access up-to-date patient information and medication records, thereby
improving decision-making processes in drug therapy management. However, the
role of pharmacists may also evolve, shifting from traditional tasks toward more
patient-oriented services, such as medication therapy management and education
about new digital health tools [4].

Healthcare assistants (HCAs), who provide essential support in hospitals and
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community settings, are also impacted by advancements in healthcare technology.
Technologies such as wearable health devices and mobile applications are
empowering HCAs to monitor patient health and wellness more effectively,
enhancing their contribution to patient care. Nonetheless, the incorporation of
technology into the roles of HCAs raises questions regarding training, scope of
practice, and the balance between technology use and personal patient interaction

[5].

The management of medical records serves as another critical area impacted by
technology. The digitization of medical records enhances the ability to track patient
histories over time, ensuring that healthcare providers have access to comprehensive,
accurate, and up-to-date information. However, this transition comes with
challenges, including the need for robust cybersecurity measures to protect patient
information from unauthorized access and breaches. Furthermore, as healthcare
systems implement sophisticated data analytics for clinical and administrative
purposes, the stakes associated with data accuracy and ethics in data use further
complicate the landscape [6].

Transformations in Nursing Practice through Technology:

The nursing profession has long been characterized by a blend of art and science,
requiring practitioners not only to possess a deep understanding of medical
knowledge and patient care but also to demonstrate empathy, critical thinking, and
interpersonal skills. The infusion of technology into healthcare has catalyzed
transformative changes within nursing practice, enhancing patient outcomes,
optimizing workflows, and redefining the scope of nursing roles [7].

To appreciate the profound impact of technology on nursing practice today, it is
essential to consider the historical context. The integration of technology in nursing
can be traced back to the late 19th and early 20th centuries with advancements in
medical instruments, such as the stethoscope and sphygmomanometer. However, the
rapid acceleration of technological innovations in recent decades has reshaped the
profession in ways that were previously unimaginable. With the advent of electronic
health records (EHRs), telehealth services, and mobile health applications, nursing
has evolved into a dynamic practice informed by data and connectivity [7].

One of the most significant transformations in nursing practice is the expansion of
telehealth services. Telehealth refers to the remote delivery of healthcare services
through digital communication technologies. This shift, accelerated by the COVID-
19 pandemic, allowed nurses to provide care, consultations, and follow-ups to
patients from a distance. For example, nurses can now conduct virtual assessments,
manage chronic diseases, and educate patients on health management protocols
through video conferencing and mobile apps. Telehealth has proven particularly
valuable for vulnerable populations, including the elderly and those in rural or
underserved areas, who often face barriers to accessing in-person care [8].

The benefits of telehealth in nursing practice extend beyond patient convenience;
they also enable nurses to manage their time more effectively. Nurses can now
balance their responsibilities, reducing the burden on healthcare facilities and
allowing for a more flexible work environment. This increased accessibility to care
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has the potential to improve patient adherence to treatment plans, thus enhancing
overall health outcomes.

The implementation of electronic health records (EHRs) represents another
cornerstone of technological transformation in nursing. EHRs facilitate
comprehensive data management, enabling nurses to access and document patient
information with greater accuracy and efficiency. By consolidating patient history,
medication information, and test results into one accessible platform, EHRs promote
coordinated care among multidisciplinary teams. This interconnectedness enhances
communication among healthcare providers, reduces the likelihood of medication
errors, and fosters a holistic approach to patient care [9].

Moreover, EHRs offer invaluable opportunities for data analytics and quality
improvement initiatives. Nurses can analyze patient data to identify trends, monitor
outcomes, and implement evidence-based practices. This data-driven approach
empowers nurses to advocate for quality improvements in healthcare delivery and
contribute to the development of clinical guidelines, ultimately enhancing patient
safety and care standards [10].

The rise of smart technologies and wearable devices marks another transformative
phase in nursing practice. Devices such as smartwatches, health monitors, and
remote patient monitoring systems allow for real-time tracking of vital signs and
other health metrics. Nurses can utilize these technologies to monitor patients outside
traditional healthcare settings, ensuring timely interventions when necessary [10].

Wearable technology fosters a proactive approach to health management,
encouraging patients to engage in self-monitoring and healthy behaviors. For
instance, continuous glucose monitors and heart rate trackers provide immediate
feedback to patients and their care teams, facilitating better disease management and
promoting patient empowerment. Nurses, therefore, play a critical role not only in
employing these technologies but also in educating and supporting patients in
utilizing them effectively [11].

As healthcare technology continues to advance, the utilization of robotics and
automation in nursing practice is becoming more prevalent. Robots can assist with
routine tasks such as medication distribution, patient transport, and even providing
companionship for patients. This technological integration allows nurses to devote
more time to complex patient care tasks that require human interaction, decision-
making, and emotional intelligence [11].

While the prospect of robots in nursing may raise concerns about job displacement, it
is essential to recognize that technology can enhance rather than replace the human
elements of care. By alleviating the burden of repetitive tasks, robotics can enable
nurses to focus on developing relationships with patients, conducting thorough
assessments, and making informed clinical decisions that are crucial for holistic care
[11].

Despite the numerous advantages of integrating technology into nursing practice,
several challenges warrant consideration. The rapid adoption of technology requires
nurses to acquire new skills and competencies, leading to the necessity for ongoing
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education and training. Additionally, issues related to data privacy, cybersecurity,
and ethical implications of technology use remain critical concerns that healthcare
professionals must navigate [12].

The digital divide also poses a significant challenge, as not all patients have equal
access to technology or internet connectivity. This disparity can exacerbate health
inequities among marginalized populations, leading to a potential widening of the
gap in health outcomes. Thus, it is imperative for nurses and healthcare organizations
to advocate for equitable access to technology, ensuring that all patients can benefit
from these advancements [12].

Evolution of Medical Records: The Shift to Electronic Systems:

The journey of medical records has undergone a remarkable evolution over the past
century, transitioning from paper-based documentation to sophisticated electronic
systems. This shift has not only transformed how healthcare information is stored
and managed, but has also significantly influenced patient care, data accessibility,
and interprofessional communication. As technology continues to advance,
understanding the historical context and implications of this evolution is essential for
healthcare providers, policymakers, and patients alike [13].

To comprehend the emergence of electronic medical records (EMRS), it is crucial to
first appreciate the nature of medical records prior to the digital age. Historically,
medical documentation was an entirely manual process, typically consisting of
handwritten notes, charts, and paper files. The first known medical records date back
to ancient civilizations, such as in Egypt, where healthcare providers used papyrus
scrolls to document patients’ ailments and treatments. The Greeks and Romans also
kept medical records, laying the groundwork for systematic documentation [14].

In the early 20th century, as medical practices began to professionalize, the
documentation process became more structured. Hospitals initiated formal
registration of patients’ demographic and clinical data, often using index cards or
ledgers. Despite these advancements, the process remained labor-intensive, making it
challenging to share information across healthcare institutions. The need for
comprehensive, accessible records became evident as medical research and
hospitalizations increased [14].

The transition to electronic medical records began in the late 20th century amidst
technological advancements and changes in healthcare policy. The development of
computers and data management systems allowed for better data storage and
retrieval methods. In the 1960s and 1970s, the concept of the computerized patient
record emerged, although initial efforts were limited by the technology of the time
and the high costs associated with implementation [15].

The 1980s marked a significant turning point with the introduction of Electronic
Health Record (EHR) systems by various healthcare companies. These systems
allowed for the digitization of patient information, thus facilitating easier updates
and improved data sharing. The potential of EHRs to enhance patient care began to
gain recognition, particularly in improving coordination among healthcare providers
and streamlining workflows [15].
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The 21st century heralded further momentum for the adoption of electronic medical
records, primarily due to government incentives and policies aimed at improving
healthcare quality and efficiency. In the United States, the Health Information
Technology for Economic and Clinical Health (HITECH) Act of 2009 played a
pivotal role in this transition. By offering financial incentives to healthcare providers
and organizations that adopted EHR systems, the federal government sought to
increase digitization and promote the “meaningful use” of technology [16].

Meaningful use comprises several criteria intended to ensure that EHR systems
contribute to improved healthcare outcomes. For instance, EHRs must facilitate
electronic prescriptions, improve communication among providers, and engage
patients in their own care. This initiative has significantly propelled the adoption of
electronic systems across hospitals, clinics, and private practices [16].

The shift to electronic medical records has brought numerous benefits,
revolutionizing how health information is managed and shared. One of the most
significant advantages is the enhanced accessibility of patient information. EHRS
enable healthcare providers to access patient records seamlessly, reducing the
potential for errors associated with handwriting and transcription processes. This
accessibility is crucial in emergencies, where immediate decision-making can save
lives [17].

Additionally, electronic systems facilitate better data sharing between different
healthcare facilities. Interoperability—the ability of different information systems to
communicate effectively—has improved considerably. Healthcare providers can
obtain comprehensive patient histories quickly, which not only enhances individual
treatment but also supports public health initiatives through aggregated data analysis.
This ability to share information helps clinicians make informed decisions based on
complete patient profiles, ultimately leading to better and more personalized care
[18].

Another significant advantage of EHRSs is their capacity for data analysis. Electronic
records provide opportunities for healthcare organizations to analyze vast amounts of
data, leading to improved clinical outcomes and greater efficiencies. Healthcare
analytics can identify trends, monitor performance measures, track patient outcomes,
and inform evidence-based practices, making it easier for providers to adjust
protocols and improve care delivery [19].

Despite these benefits, the transition to electronic medical records has not been
without challenges. One of the primary concerns revolves around data privacy and
security. With the digitization of sensitive patient information, concerns about data
breaches and cyberattacks have heightened. It becomes imperative for healthcare
providers to implement robust cybersecurity measures to protect patient data,
ensuring compliance with regulations such as the Health Insurance Portability and
Accountability Act (HIPAA) in the United States [19].

Moreover, the initial costs associated with implementing and maintaining EHR
systems can be substantial. Small practices may struggle to allocate the necessary
resources for proper training, system upgrades, and ongoing technical support.
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Additionally, the rapid pace of technological change can result in EHR systems
becoming outdated, leading to compatibility issues and requiring further investment
[20].

Lastly, there is a concern regarding the potential for EHRs to decrease the quality of
patient-provider interactions. The phenomenon of "pajama time," where providers
spend more time focusing on data entry rather than engaging with patients, can
detract from the personalized aspect of care. Balancing technology and human
interaction remains a critical objective for healthcare professionals [20].

Looking ahead, the evolution of medical records is likely to continue along a path
marked by technological advancement and integration. Emerging technologies such
as artificial intelligence (Al) and machine learning stand to enhance the capabilities
of EHR systems, enabling predictive analytics that can anticipate patient needs and
streamline clinical workflows further [21].

Telemedicine, which grew significantly during the COVID-19 pandemic, is likely to
remain a key component of healthcare delivery, necessitating efficient integration
with electronic medical records. As more patients and providers utilize virtual care,
ensuring that EHRs effectively support these services will be paramount [21].

The future may also witness a greater emphasis on patient empowerment and
engagement through electronic records. As patients become increasingly involved in
their own healthcare journeys, the ability to manage and review personal health
information will be essential. Patient portals, which allow individuals to access their
medical records, schedule appointments, and communicate with providers, will
likely become standard practice, fostering better health literacy and ownership [22].

Enhancing Pharmacy Operations with Automated Solutions:

The landscape of pharmacy operations has undergone significant transformations in
recent years, largely propelled by technological advancements. Among these,
automation stands out as a vital instrument for enhancing efficiency, improving
accuracy, and safeguarding patient safety. As the demands on healthcare systems
increase, pharmacy practices are faced with the necessity to optimize their operations
[23].

Historically, pharmacy operations have been characterized by manual processes,
which, while effective, are also labor-intensive and susceptible to human error.
Pharmacists and pharmacy staff are often overwhelmed by the demands of
prescription fulfillment, inventory management, and patient consultations. Research
indicates that nearly 50% of pharmacists’ time is spent on non-clinical tasks —
activities that could potentially be streamlined through automation. As a result, the
shift to automated solutions is not merely a trend; it is a necessary evolution to keep
pace with healthcare complexities [24].

The implications of an ever-increasing aging population, rising chronic illnesses, and
a growing demand for personalized medicine further intensify the need for
operational efficiency within pharmacies. As prescriptions soar and patient groups
diversify, the risks associated with medication errors become even more pronounced.
Automation offers a compelling strategy not only to enhance productivity but to
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improve patient safety, assurance of care, and adherence to regulatory standards [25].
Types of Automated Solutions in Pharmacy

The range of automated technologies available to pharmacies is extensive. They can
generally be categorized into several types, each serving distinct roles in medication
management and service delivery [25].

1. Automated Dispensing Systems (ADS): These systems manage the storage
and dispensing of medications. They can significantly reduce medication dispensing
errors by controlling access to medications and providing precise counts. ADS can
also streamline workflow by issuing prescriptions quickly, allowing pharmacists to
focus on patient care. Many modern systems feature barcode scanning technology
that verifies the medication against the prescribed treatment, ensuring correct dosing
[26].

2. Robotic Pharmacy Systems: Robotic automation represents the pinnacle of
pharmacy technology. These systems can package and dispense medications with
incredible precision. Not only do they improve accuracy, but they also increase
pharmacy speed, leading to faster service for patients. When integrated with
pharmacy management systems, robotic systems can also facilitate inventory
management through automatic restocking alerts and supply tracking [26].

3. Inventory Management Solutions: Automating inventory management
paves the way for accurate stock control. Such systems utilize software to track
medication supplies, expiration dates, and usage patterns. By minimizing stock-outs
and overstock situations, pharmacies can ensure that they have the right medications
available at all times, thereby improving patient care outcomes [27].

4, Electronic Health Records (EHR) Integration: Automation of pharmacy
operations is further enhanced by integrating with electronic health records. EHRS
enable seamless communication between pharmacies and other healthcare providers,
allowing pharmacies to access up-to-date patient information. This collaboration is
critical for avoiding drug interactions, managing allergies, and tailoring medication
therapies to individual patient needs [28].

5. Patient Engagement Technologies: Tools such as automated refill
reminders, mobile apps, and patient portals facilitate better communication between
pharmacies and patients. These solutions empower patients to manage their
medications, leading to improved adherence to prescribed therapies. Effective patient
engagement technology decreases the likelihood of missed doses and enhances the
overall drug therapy experience [29].

Benefits of Automation

1. Increased Efficiency: Automation streamlines day-to-day operations, thus
enabling pharmacies to serve their patients more quickly while alleviating the
workload for staff. This shift allows pharmacists to spend more time counseling and
interacting with patients, ultimately leading to improved healthcare outcomes [30].

2. Enhanced Accuracy: With the implementation of automated dispensing and
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inventory systems, the potential for medication errors substantially decreases.
Automated solutions reduce human error — whether it’s in counting tablets or
misreading prescriptions — promoting a culture of safety and compliance in
pharmacy practice [30].

3. Improved Patient Safety: By minimizing medication errors and ensuring
that patients receive the correct medications, automated solutions directly contribute
to enhanced patient safety. Furthermore, with the addition of features like alerts for
potential drug interactions, pharmacists can further safeguard patients’ health [30].

4, Cost Efficiency: Although the initial investment in automation technology
may be significant, long-term savings often outweigh the costs. Reduced errors lead
to lower liability costs, improved workflow reduces staffing needs, and optimized
inventory minimizes waste from expired medications [31].

5. Data-Driven Decision Making: Automated systems can capture valuable
data that pharmacies can analyze to improve operations. By understanding patient
demographics, medication usage trends, and inventory turnover, pharmacy leaders
can make informed decisions to better serve patients [31].

Challenges and Considerations

While the advantages of implementing automated solutions in pharmacy operations
are numerous, there are challenges and considerations to address. The initial
financial investment can be prohibitive for smaller pharmacies. Additionally, staff
training on new technologies is crucial to ensure seamless adoption, along with an
investment in ongoing maintenance and software updates [32].

Also, dependency on technology brings risks, such as vulnerabilities to cyberattacks.
Pharmacies must maintain comprehensive cybersecurity protocols to safeguard
sensitive patient data. Regular audits and updates to both hardware and software can
help mitigate these risks.

Finally, the human element of pharmacy care cannot be discounted. As automation
increases, the role of the pharmacist evolves to encompass more clinical
responsibilities, necessitating continuous professional development and education
[33].

The Impact of Telehealth on Patient Care Delivery:

As technology continues to advance at an unprecedented pace, the healthcare sector
is undergoing a fundamental transformation that is reshaping how care is delivered to
patients. Among the most notable innovations in recent years is the rise of telehealth,
a burgeoning field that encompasses a variety of service delivery methods including
virtual consultations, remote monitoring, and mobile health applications. Telehealth
has emerged as a critical tool for healthcare providers, especially in the context of the
challenges posed by the COVID-19 pandemic [34].

One of the most significant advantages of telehealth is its ability to enhance
accessibility to healthcare services. By eliminating geographical barriers, telehealth
enables individuals in rural and underserved areas to access care that may not be
readily available locally. According to the World Health Organization, nearly half of
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the world's population lacks access to essential health services, a gap that telehealth
endeavors to fill. With internet connectivity and a smartphone or computer, patients
can consult with healthcare providers without the need for extensive travel or time
away from work [35].

In addition to geographical considerations, telehealth increases convenience for
patients. Scheduling appointments, especially for routine check-ups, often involves
significant logistical considerations, which can deter individuals from seeking care.
Telehealth platforms offer flexibility, allowing patients to choose appointment times
that best suit their schedules. This convenience can lead to improved adherence to
medical advice, timely follow-ups, and overall better health outcomes [36].

Telehealth also encourages greater patient engagement and empowerment. Virtual
consultations often necessitate that patients become more involved in their healthcare
decisions, as they must effectively communicate their symptoms and concerns via
digital platforms. This dynamic fosters a sense of responsibility and ownership over
one's health. Telehealth solutions often incorporate features such as patient portals
that provide individuals with access to their personal health records, treatment plans,
and educational resources. By having pertinent information at their fingertips,
patients are better equipped to participate in shared decision-making with their
healthcare providers [37].

Furthermore, telehealth can facilitate continuous monitoring of patients' health
conditions through remote monitoring technologies. For chronic conditions such as
diabetes or hypertension, healthcare providers can track vital signs and other health
metrics in real time. This proactive approach allows for timely interventions and
minimizes the risk of complications, ultimately resulting in better management of
chronic diseases and improved quality of life [38].

From a financial perspective, telehealth has the potential to reduce healthcare costs
for both patients and providers. For patients, telehealth can eliminate travel expenses,
reduce time off work, and lower out-of-pocket costs associated with in-person visits.
A study conducted by the American Medical Association indicated that telehealth
services could save patients up to $100 per visit, primarily due to lowered travel
costs and lost wages [38].

For healthcare providers, the streamlined nature of telehealth appointments can lead
to increased efficiency. Virtual visits generally require less time than traditional in-
person consultations, allowing providers to see more patients in a given time period.
This model can make healthcare delivery more effective and can alleviate some of
the strains on healthcare systems facing capacity challenges [39].

Despite its numerous benefits, the transition to a telehealth-centric model is not
without its challenges. One of the primary concerns is the issue of technology access
and equity. Not all patients have reliable internet connectivity or the necessary
devices to participate in telehealth services. Disparities in technology access can
particularly affect older adults, low-income individuals, and marginalized
communities. Ensuring that telehealth services are equitable and accessible to all
patients is crucial for realizing its full potential [40].
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Additionally, telehealth poses challenges related to privacy and security. The
digitalization of healthcare data raises concerns about the protection of sensitive
patient information. Cybersecurity threats can compromise patient confidentiality,
and breaches may lead to significant legal and financial repercussions for healthcare
providers. Establishing robust security measures and ensuring compliance with
regulations such as the Health Insurance Portability and Accountability Act (HIPAA)
are vital steps in safeguarding patient data in the digital age [41].

Furthermore, while telehealth proves effective for many conditions, not all medical
issues can be addressed through virtual consultations. Some cases necessitate hands-
on assessments or procedures that require in-person visits. The hybrid model that
combines telehealth with traditional healthcare delivery remains essential for
providing comprehensive care. Patients must be triaged appropriately to ensure they
receive the necessary care, whether remotely or in-person [42].

Looking forward, telehealth is likely to play an increasingly prominent role in
healthcare delivery. As technology continues to evolve, telehealth platforms are
expected to become more sophisticated, integrating advanced features such as
artificial intelligence-driven chatbots that can assist with symptom checking, virtual
reality tools for training healthcare providers, and even augmented reality
applications for remote diagnostics [43].

Furthermore, policy changes and legislative adjustments will influence the future
landscape of telehealth. The relaxation of telehealth regulations during the COVID-
19 pandemic showcased its potential and spurred conversations regarding the
necessity of maintaining and expanding telehealth benefits post-pandemic.
Policymakers are tasked with addressing reimbursement models, licensure
requirements across state lines, and ensuring that telehealth remains a permanent
fixture in healthcare delivery [43].

Role of Healthcare Assistants in a Technology-Driven Environment:

The landscape of healthcare is undergoing a seismic shift as technological
advancements permeate every aspect of patient care. From electronic health records
(EHRs) to telemedicine, artificial intelligence (Al), and wearable technology, the
integration of technology in healthcare has significantly altered how care is
delivered, monitored, and managed. Within this rapidly evolving environment, the
role of healthcare assistants has become increasingly vital and multifaceted.
Alongside their traditional responsibilities, healthcare assistants (HCAs) are now
tasked with navigating new technologies, advocating for patients, and enhancing the
overall quality of care within a tech-driven framework [44].

Healthcare assistants have long been an essential part of the healthcare team,
providing direct support to patients and assisting registered nurses (RNs) and other
healthcare professionals. Their traditional responsibilities include taking vital signs,
assisting with personal care (such as bathing and dressing), serving meals, and
helping patients with mobility. They play a critical role in patient comfort, ensuring
that individuals receive compassionate care and attention [44].

However, the advent of technology has expanded the scope of their responsibilities,
requiring HCAs to adapt and evolve to meet new demands. As healthcare becomes
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more complex and patient-centered, the role of HCAs has shifted from solely a
supportive function to a more integrated position within healthcare teams [44].

The integration of technology into healthcare has not only transformed the physical
environment of healthcare facilities but also altered the dynamics between patients
and healthcare providers. Electronic Health Records (EHRs), for example, provide a
centralized repository for patient information, which HCAs can access to monitor
changes in patient health. This access allows healthcare assistants to effectively
communicate observations to RNs and physicians, contributing to more coordinated
and informed patient care [45].

Telehealth services have also gained traction, particularly during the COVID-19
pandemic. HCAs may assist in setting up telemedicine appointments, supporting
patients in accessing care remotely, and providing necessary follow-up. In these
settings, healthcare assistants must ensure that patients understand the technology
being used and help them feel comfortable. This highlights the coaching and
educational role that HCAs can play in guiding patients through unfamiliar
technologies [46].

The modernization of healthcare necessitates that healthcare assistants possess a
diverse set of skills that extend beyond basic caregiving. As they increasingly
interact with new technologies, HCAs must become proficient in various digital
tools, including EHR systems, telehealth platforms, and patient monitoring devices.
This requires ongoing training and education to ensure HCAs remain competent and
confident in utilizing these technologies [47].

Moreover, effective communication has become more crucial than ever. Healthcare
assistants must convey important information not only to patients but also to their
colleagues within the healthcare team. With the rise of Al and data analytics in
healthcare, HCAs are also required to understand how to interpret and relay data
effectively. They may be involved in assessing patient data trends, recognizing
anomalies, and reporting concerns to clinicians, which reinforces their role as vital
members of the healthcare team [48].

Despite the opportunities that technology presents, healthcare assistants face several
challenges in this evolving landscape. One significant obstacle is the potential for
technology to create barriers rather than facilitate communication. Not all patients
are tech-savvy, and HCAs often encounter individuals who feel anxious or
overwhelmed by new systems. It is imperative for healthcare assistants to possess
empathy and patience as they help patients navigate these technologies [48].

Moreover, the increasing reliance on technology may sometimes devalue the
personal touch in patient care. Patients often seek not only medical assistance but
also emotional support and human connection. HCAs must balance the systematic
nature of technology with the need to maintain personal interactions, as the
therapeutic relationship they develop with patients is fundamental to holistic care
[48].

Another challenge is the ongoing education and training required to stay updated
with rapidly changing technologies. HCAs must engage in continuous professional
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development to keep pace with advancements. Ensuring adequate training resources
and organizational support is crucial for them to thrive in technology-driven settings
[48].

Despite these challenges, healthcare assistants play a pivotal role in fostering high-
quality patient outcomes. Their presence in technology-driven environments
enhances the patient experience by providing comprehensive care that considers both
the physical and emotional needs of individuals. Consistent monitoring and reporting
by HCAs can lead to early detection of issues, improving the overall safety and
effectiveness of care [49].

Additionally, healthcare assistants serve as vital advocates for patients. They are
often the first to notice changes in a patient’s condition and possess intimate
knowledge of their routines, preferences, and health histories. This firsthand insight
allows HCAs to advocate effectively for patients’ needs and preferences, ensuring
that their voices are heard in treatment planning and decision-making processes [49].
Furthermore, HCAs can help bridge the gap between patients and healthcare
providers, especially in complex healthcare systems. They can simplify information,
help patients understand their treatment plans, and provide much-needed support
during transitions in care. By acting as facilitators of communication, healthcare
assistants promote patient empowerment and encourage active participation in their
healthcare journey [50].

Challenges and Barriers to Technology Adoption in Healthcare:

The rapid proliferation of technology across various sectors has yielded significant
advancements, and healthcare is no exception. From electronic health records
(EHRs) and telemedicine to artificial intelligence (Al) and wearable devices,
technology holds the potential to transform patient care, streamline processes, and
enhance overall efficiency. However, despite these promising benefits, the adoption
of new technologies in healthcare faces a myriad of challenges and barriers.
Understanding these obstacles is vital for healthcare organizations aiming to harness
the full potential of technological innovations [50].

1. Financial Constraints

One of the foremost challenges to technology adoption in healthcare is the financial
burden associated with implementing new systems. Hospitals and clinics often
operate on tight budgets, and the upfront costs of purchasing technology can be
prohibitively high. This includes costs associated with hardware, software, training,
and ongoing maintenance. Smaller practices, in particular, may struggle to allocate
sufficient resources for adopting cutting-edge technologies [50].

Moreover, the return on investment (ROI) for new technologies can be difficult to
quantify. Healthcare organizations may hesitate to invest in technologies with
ambiguous outcomes, particularly in a climate where insurance reimbursements for
innovative treatments and technologies are often slow and complicated. Without a
clear financial incentive, organizations may be inclined to prioritize short-term
savings over long-term advancements [51].
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2. Regulatory and Compliance Issues

The healthcare industry operates under a stringent regulatory framework aimed at
protecting patient safety and privacy. While these regulations are crucial, they can
also serve as significant barriers to technology adoption. Compliance with
regulations such as the Health Insurance Portability and Accountability Act (HIPAA)
adds layers of complexity to the implementation of new technologies. Organizations
must ensure that any technology adopted adheres to these regulations, which can
create additional costs and extend timelines [51].

In addition, keeping up with evolving regulations can be challenging for healthcare
providers. As new technologies emerge, regulatory bodies may not have established
guidelines or rules in place, leading to confusion and apprehension among healthcare
leaders. The fear of legal repercussions or penalties can stifle innovation and delay
the implementation of beneficial technologies [52].

3. Resistance to Change

In any organization, resistance to change is a common phenomenon, and healthcare
is no different. Many healthcare professionals are accustomed to traditional practices
and may be reluctant to adopt new technologies. This reluctance can stem from a
variety of factors, including a lack of comfort with technology, concerns about
workflow disruptions, or anxiety about the learning curve associated with new
systems [53].

Change management is critical in overcoming resistance. Effective leadership must
facilitate a culture that embraces innovation, emphasizing the benefits of technology
adoption. Moreover, involving frontline staff in the decision-making process can
generate buy-in and improve the likelihood of successful implementation.
Continuous training and support will help healthcare workers feel more confident
and competent in utilizing new tools and systems [54].

4. Interoperability Issues

Interoperability—the ability of different systems, devices, and applications to
communicate with one another—poses a significant challenge in the healthcare
sector. Many healthcare organizations rely on a patchwork of legacy systems,
limiting the ability to share data seamlessly across platforms. This fragmentation
leads to inefficiencies, duplicate testing, and unnecessary delays in patient care [55].

The absence of standardized protocols further complicates interoperability. Different
vendors often use proprietary software, making it difficult to integrate their
technologies with existing systems. Without effective data exchange, healthcare
professionals may lack a comprehensive view of a patient's medical history, leading
to fragmented care and increased risks to patient safety [55].

5. Data Security and Privacy Concerns

As healthcare organizations embrace technology, concerns about data security and
patient privacy have risen to the forefront. The healthcare sector has become a prime
target for cyberattacks, with hackers seeking to exploit vulnerabilities within
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electronic systems. The potential consequences of a security breach—including
compromised patient information, financial losses, and damage to reputation—can
deter organizations from adopting new technologies [56].

To address these concerns, healthcare organizations must prioritize robust
cybersecurity measures. This includes investing in secure systems, conducting
regular audits, and providing ongoing training for staff on best practices for data
protection. However, the costs associated with enhancing security can further strain
budgets and complicate technology adoption efforts [56].

6. Inadequate Infrastructure

Technological advancements require a robust infrastructure to function effectively.
However, many healthcare organizations face challenges related to inadequate or
outdated infrastructure. This issue manifests in various forms, including insufficient
internet bandwidth, unreliable hardware, and a lack of technical support.

In rural areas, where access to high-speed internet may be limited, the
implementation of telehealth services can be particularly challenging. Similarly,
hospitals with aging technology may lack the resources to upgrade their systems,
hindering their ability to leverage new tools. Without a solid foundation, efforts to
adopt innovative technologies may falter [57].

7. Cultural Factors and Health Disparities

Cultural attitudes towards technology can also influence the rate of adoption in
healthcare. In many communities, particularly among older populations, there may
be skepticism around the efficacy and safety of new technologies. Some patients may
prefer face-to-face interactions with healthcare providers rather than virtual
consultations, limiting the effectiveness of telemedicine solutions.

Moreover, health disparities can exacerbate these challenges. Populations that lack
access to technology, digital literacy, or healthcare resources may find themselves
marginalized in an increasingly technology-driven healthcare landscape. Ensuring
equitable access to technology is essential for addressing these disparities while
fostering overall improved health outcomes [58].

Future Perspectives: Innovations Shaping Healthcare Delivery:

The landscape of healthcare is continually evolving, driven by advancements in
technology, shifts in patient expectations, and the urgency for cost-effective care
solutions. As we look to the future, several innovations are positioned to
revolutionize healthcare delivery, enhancing both the quality of care and accessibility
for diverse populations [59].

Telemedicine has experienced exponential growth, particularly in response to the
global COVID-19 pandemic, which forced healthcare systems to adapt quickly to
accommodate social distancing and the isolation of patients. This branch of
healthcare leverages telecommunications technology to deliver care remotely,
making it possible for patients to consult with healthcare providers via video, phone
calls, or chat. This innovation offers significant benefits, particularly for populations
in rural areas or those with mobility challenges. By reducing barriers to access,
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telemedicine not only enhances patient convenience but also extends the reach of
healthcare professionals, allowing for more efficient use of resources [59].

Looking ahead, the integration of telemedicine into routine healthcare is expected to
deepen. Patients are increasingly preferring virtual visits for non-urgent
consultations, and the technology is becoming more robust, offering high-definition
video interactions, integrated electronic health records (EHR), and virtual diagnostic
tools. Moreover, legislation is shifting to better support telehealth reimbursement,
providing a more stable framework for providers [60].

The integration of artificial intelligence (Al) in healthcare is poised to transform
diagnostics and clinical decision-making. Al algorithms can analyze vast amounts of
data—from medical imaging to patient histories—at speeds and accuracies that
surpass human capabilities. These tools assist clinicians in diagnosing conditions
ranging from rare diseases to common ailments like diabetes and cardiovascular
issues. For instance, Al-driven imaging tools can detect subtle patterns in X-rays or
MRI scans that a radiologist might overlook [60].

Furthermore, Al enhances predictive analytics, allowing healthcare systems to
anticipate patient needs and manage resources more effectively. Machine learning
algorithms can analyze trends in patient populations, predict outbreaks, and optimize
treatment plans tailored to individual patients. Al-powered chatbots are beginning to
play a key role in patient engagement and preliminary symptom assessments,
ensuring that individuals receive the right level of care promptly [61].

Wearable technology and remote monitoring devices constitute another critical facet
of innovation in healthcare delivery. Devices like smartwatches, fitness trackers, and
continuous glucose monitors enable patients to take active roles in managing their
health. These tools collect real-time data on vital signs, activity levels, sleep patterns,
and chronic conditions, sending health metrics directly to healthcare providers. This
continuous connection fosters a proactive approach to health management,
encouraging lifestyle changes and adherence to treatment plans [62].

The future of wearables promises further advancements, including improved
accuracy of health data and seamless integration with telehealth platforms. As
healthcare becomes increasingly preventive, wearables are expected to play a
significant role in early detection of health issues, potentially alerting healthcare
providers to intervene before health crises arise. This innovation not only improves
individual health outcomes but also helps reduce the overall burden on healthcare
systems [63].

Personalized medicine represents a paradigm shift in healthcare, moving away from
the "one-size-fits-all" approach to more tailored treatments based on individual
genetic, environmental, and lifestyle factors. Advances in genomics and
biotechnology allow for a deeper understanding of how genetic variations can
influence individual responses to medications and therapies. Personalized medicine
enables clinicians to prescribe medications and treatment strategies that are
specifically designed to work for a particular patient [63].

Genomic testing is increasingly accessible and integrated into routine care, fostering
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the development of targeted therapies, particularly in the field of oncology. As more
is understood about the genetic basis of diseases, personalized medicine holds the
potential to improve outcomes significantly. The ongoing challenge will be to ensure
equitable access to these innovations, as affordability and availability remain
concerns [64].

Blockchain technology, often associated with cryptocurrencies, is emerging as a
powerful tool in healthcare for enhancing data security, interoperability, and
transparency. It creates decentralized and immutable records that can securely store
and share patient information while maintaining privacy and compliance with
regulations such as the Health Insurance Portability and Accountability Act (HIPAA)
[64].

The use of blockchain can facilitate improved coordination among various healthcare
providers, enabling seamless, secure sharing of patient data across different
platforms. This is particularly vital in scenarios where timely access to
comprehensive patient information can significantly affect treatment outcomes.
Furthermore, blockchain can enhance supply chain transparency, ensuring that
medications and treatments are traceable and reducing the risk of counterfeit
products entering the market [65].

Augmented reality (AR) is beginning to make strides in medical training and patient
education. By overlaying digital information onto the physical world, AR
technologies can enhance the learning experience for medical students. Simulated
surgical procedures and interactive anatomical models allow for hands-on practice
without the risks associated with live patients [66].

In practice, AR can serve as a powerful tool for patient education, helping
individuals understand complex medical conditions or surgical procedures visually.
This can enhance patient engagement and satisfaction, empowering patients to be
active participants in their care journey [67].

2. Conclusion:

In conclusion, the integration of technology in healthcare is reshaping the landscape
of patient care and professional practice across various disciplines, including
nursing, medical records, pharmacy, and the role of healthcare assistants. By
enhancing efficiency, improving patient safety, and fostering effective
communication, technological advancements are not only optimizing workflows but
also empowering healthcare providers to deliver better outcomes. The shift from
traditional methods to electronic health records, automated pharmacy systems, and
telehealth services exemplifies this transformation, creating a more interconnected
and streamlined healthcare environment.

However, the implementation of technology also presents challenges, including the
need for adequate training, data security concerns, and the potential for increased
disparities in access to care. To fully realize the benefits of these innovations,
stakeholders must prioritize overcoming these barriers through strategic planning and
investment in education. As technology continues to evolve, its role in healthcare
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will likely expand, necessitating ongoing adaptation and collaboration among all
healthcare professionals. Embracing these changes will ultimately enhance patient-
centered care and contribute to a more effective healthcare system.

References

Shojania KG, Jennings A, Mayhew A, Ramsay CR, Eccles MP, Grimshaw J. The effects of
on-screen, point of care computer reminders on processes and outcomes of care. Cochrane
Database Syst Rev. 2009;3:CD001096. doi: 10.1002/14651858.CD001096.pub2. [DOI]
[PMC free article] [PubMed] [Google Scholar]

Crossing the Quality Chasm [Internet] [[cited 2001]]. Available from:

Dainty KN, Adhikari NKJ, Kiss A, Quan S, Zwarenstein M. Electronic prescribing in an
ambulatory care setting: a cluster randomized trial. J Eval Clin Pract. 2012;18:761-767.
doi: 10.1111/j.1365-2753.2011.01657.x. [DOI] [PubMed] [Google Scholar]

Davis J, Riesenberg LA, Mardis M, Donnelly J, Benningfield B, Youngstrom M, et al.
Evaluating outcomes of electronic tools supporting physician shift-to-shift handoffs: A
Systematic Review. J Grad Med Educ. 2015;7:174-180. doi: 10.4300/JGME-D-14-
00205.1. [DOI] [PMC free article] [PubMed]

Patient Safety Dictionary [Internet] National Patient Safety Foundation. [[Update 2017;
Accessed 2017 September]]. Available from:

Kaushal R, Kern LM, Barron Y, Quaresimo J, Abramson EL. Electronic prescribing improves
medication safety in community-based office practices. J Gen Intern Med United States.
2010;25:530-536. doi: 10.1007/s11606-009-1238-8. [DOI] [PMC free article] [PubMed]
[Google Scholar]

Popovich D. 30-Second Head-to-Toe Tool in Pediatric Nursing: Cultivating Safety in Handoff
Communication. Pediatr Nurs. 2011;37:55-59. [PubMed] [Google Scholar]

Joint Commission International Accreditation Standards for Hospitals. The Joint Commission.
2014:23. [Google Scholar]

Nuckols TK, Smith-Spangler C, Morton SC, Asch SM, Patel VM, Anderson LJ, et al. The
effectiveness of computerized order entry at reducing preventable adverse drug events and
medication errors in hospital settings: a systematic review and meta-analysis. Syst Rev.
2014;3:56. doi: 10.1186/2046-4053-3-56. [DOI] [PMC free article] [PubMed] [Google
Scholar]

Clinical Decision Support (CDS) [Internet] Office of the National Coordinator for Health
Information Technology. Available from:

Strom BL, Schinnar R, Aberra F, Bilker W, Hennessy S, Leonard CE, et al. Unintended
effects of a computerized physician order entry nearly hard-stop alert to prevent a drug
interaction: a randomized controlled trial. Arch Intern Med. 2010;170:1578-1583. doi:
10.1001/archinternmed.2010.324. [DOI] [PubMed] [Google Scholar]

Devine EB, Hansen RN, Wilson-Norton JL, Lawless NM, Fisk AW, Blough DK, et al. The
impact of computerized provider order entry on medication errors in a multi specialty
group practice. J Am Med Inform Assoc. 2010;17:78-84. doi: 10.1197/jamia.M3285.
[DOI] [PMC free article] [PubMed] [Google Scholar]

Paterno MD, Maviglia SM, Gorman PN, Seger DL, Yoshida E, Seger AC, et al. Tiering drug-
drug interaction alerts by severity increases compliance rates. J Am Med Inform Assoc.
2009;16:40-46. doi: 10.1197/jamia.M2808. [DOI] [PMC free article] [PubMed] [Google
Scholar]

Li P, Ali S, Tang C, Ghali WA, Stelfox HT. Review of computerized physician handoff tools
for improving the quality of patient care. J Hosp Med. 2013;8:456-463. doi:
10.1002/jhm.1988. [DOI] [PubMed] [Google Scholar]

Brailer D. The decade of health information technology, Framework for Strategic Action

369



The Role of Technology in Healthcare Implications for Nursing, Medical Records, Pharmacy, and Healthcare
Assistants

[Internet] [[cited 2004]]. Available from:

Shah NR, Seger AC, Seger DL, Fiskio JM, Kuperman GJ, Blumenfeld B, et al. Improving
acceptance of computerized prescribing alerts in ambulatory care. J Am Med Inform
Assoc. 2006;13:5-11. doi: 10.1197/jamia.M1868. [DOI] [PMC free article] [PubMed]
[Google Scholar]

van Wyk JT, van Wijk MAM, Sturkenboom MCJM, Mosseveld M, Moorman PW, van der
Lei J. Electronic alerts versus on-demand decision support to improve dyslipidemia
treatment: a cluster randomized controlled trial. Circulation. 2008;117:371-378. doi:
10.1161/CIRCULATIONAHA.107.697201. [DOI] [PubMed] [Google Scholar]

Computerized Provider Order Entry [Internet] Agency for Healthcare Quality & Research.
[[cited 2017]]. Available from:

Roshanov PS, Fernandes N, Wilczynski JM, Hemens BJ, You JJ, Handler SM, et al. Features
of effective computerised clinical decision support systems: meta-regression of 162
randomised trials. BMJ. 2013;346:f657. doi: 10.1136/bmj.f657. [DOI] [PubMed] [Google
Scholar]

Walsh KE, Dodd KS, Seetharaman K, et al. Medication errors among adults and children with
cancer in the outpatient setting. J Clin Oncol. 2009;27:891-896. doi:
10.1200/JC0.2008.18.6072. [DOI] [PubMed] [Google Scholar]

Kahn JS, Aulakh V, Bosworth A. What it takes: Characteristics of the ideal personal health
record. Health Aff (Millwood) 2009;28:369-376. doi: 10.1377/hlthaff.28.2.369. [DOI]
[PubMed] [Google Scholar]

Shulman LN, Miller RS, Ambinder EP, et al. Principles of safe practice using an oncology
EHR system for chemotherapy ordering, preparation, and administration, Part 1 of 2. J
Oncol Pract. 2008;4:203-206. doi: 10.1200/JOP.0847501. [DOI] [PubMed] [Google
Scholar]

Yermilov I, Chow W, Devgan L, et al. What is the quality of surgery-related information on
the internet? Lessons learned from a standardized evaluation of 10 common operations. J
Am Coll Surg. 2008;207:580-586. doi: 10.1016/j.jamcollsurg.2008.04.034. [DOI]
[PubMed] [Google Scholar]

Jacobson JO, Polovich M, McNiff KK, et al. American Society of Clinical
Oncology/Oncology Nursing Society chemotherapy administration safety standards. J
Clin Oncol. 2009;27:5469-5475. doi: 10.1200/JC0.2009.25.1264. [DOI] [PubMed]
[Google Scholar]

Lin CT, Wittevrongel L, Moore L, et al. An Internet-based patient-provider communication
system: randomized controlled trial. J Med Internet Res. 2005;7:e47. doi:
10.2196/jmir.7.4.e47. [DOI] [PubMed] [Google Scholar]

Krist AH, Woolf SH. A vision for patient-centered health information systems. JAMA.
2011;305:300-301. doi: 10.1001/jama.2010.2011. [DOI] [PubMed] [Google Scholar]
Ventres WB, Frankel RM. Patient-centered care and electronic health records: It’s still about

the relationship. Fam Med. 2010;42:364-366. [PubMed] [Google Scholar]

Berwick D. What ‘patient-centered’ should mean: confessions of an extremist. Health Aff
(Millwood) 2009;28:w555-565. doi: 10.1377/hlthaff.28.4.w555. [DOI] [PubMed]
[Google Scholar]

Centers for Medicare and Medicaid Services. CMS Personal Health Record Pilots in South
Carolina, Arizona, and Utah. [last accessed March 20, 2011].

Schwappach DL, Wernli M. Chemotherapy patients’ perceptions of drug administration
safety. J Clin Oncol. 2010;28:2896-2901. doi: 10.1200/JC0.2009.27.6626. [DOI]
[PubMed] [Google Scholar]

Hersh W. A stimulus to define informatics and health information technology. BMC Med
Inform Decis Mak. 2009;9:24. doi: 10.1186/1472-6947-9-24. [DOI] [PubMed] [Google
Scholar]

Quillin JM, Tracy K, Ancker JS, et al. Healthcare system approaches for cancer patient
communication. J Health Commun. 2009;14(Suppl 1):85-94. doi:

370



Hadi Mahdi Hadi Al Yami, Kaled Hadi Salh Almahamedh, Marzooq Ganem Abdullah Al Saleem, Ghalib
Hussein Ali Al-Salim, Hadi Hadi Saleh Almuhamidh, Salem Fanais Maeed Alshermah, Mohamad Saleh Ali Al
Ramlan, Ebrahim Mubark Salim Al Falakah, Maieg Mahdi H Al Yami, Fadhel Ali Al Abbas, Abdulhakim
Hussain Ali Alyami

10.1080/10810730902806810. [DOI] [PubMed] [Google Scholar]

Institute of Medicine. Crossing the Quality Chasm. Washinton, DC: National Academies
Press; 2001.

Johnson PT, Chen JK, Eng J, et al. A comparison of world wide web resources for identifying
medical information. Acad Radiol. 2008;15:1165-1172. doi: 10.1016/j.acra.2008.02.010.
[DOI] [PubMed] [Google Scholar]

Certification Commission for Health Information Technology. Materials for Public Comment.
[last accessed March 20, 2011].

Wachter RM. Is patient centeredness a healthcare McGuffin? [last accessed April 12, 2011].

Wiljer D, Leonard KJ, Urowitz S, et al. The anxious wait: Assessing the impact of patient
accessible EHRs for breast cancer patients. BMC Med Inform Decis Mak. 2010;10:46.
doi: 10.1186/1472-6947-10-46. [DOI] [PubMed] [Google Scholar]

Institute for Healthcare Improvement. Patient-Centered Care: General. [last accessed April 12,
2011].

Gandhi TK, Bartel SB, Shulman LN, et al. Medication safety in the ambulatory chemotherapy
setting. Cancer. 2005;104:2477-2483. doi: 10.1002/cncr.21442. [DOI] [PubMed] [Google
Scholar]

Olayiwola JN, Anderson D, Jepeal N, Aseltine R, Pickett C, Yan J, et al. Electronic
consultations to improve the primary care-specialty care interface for cardiology in the
medically underserved: a cluster-randomized controlled trial. Ann Fam Med.
2016;14:133-140. doi: 10.1370/afm.1869.

Rothschild JM, Keohane CA, Cook EF, Orav EJ, Burdick E, Thompson S, et al. A controlled
trial of smart infusion pumps to improve medication safety in critically ill patients. Crit
Care Med. 2005;33:533-540. doi: 10.1097/01.ccm.0000155912.73313.cd.

Khammarnia M, Kassani A, Eslahi M. The Efficacy of Patients' Wristband Bar-code on
Prevention of Medical Errors: A Meta-analysis Study. Appl Clin Inform. 2015;6:716-727.
doi: 10.4338/ACI-2015-06-R-0077.

Salmoiraghi A, Hussain S. A Systematic Review of the Use of Telepsychiatry in Acute
Settings. J Psychiatr Pract. 2015;21:389-393. doi: 10.1097/PRA.0000000000000103.
Nagykaldi Z, Aspy CB, Chou A, Mold JW. Impact of a Wellness Portal on the delivery of
patient-centered preventive care. J Am Board Fam Med. 2012;25:158-167. doi:

10.3122/jabfm.2012.02.110130.

Hempel S, Maggard M, Nguyen D. Prevention of wrong site surgery, retained surgical items,
and surgical fires: A systematic review.

Kew KM, Cates CJ. Remote versus face-to-face check-ups for asthma. Cochrane Database
Syst Rev. 2016;4:CD011715. doi: 10.1002/14651858.CD011715.pub?2.

U.S. Food & Drug Administration. Infusion Pump: Glossary. 2016 February 23.

Fiks AG, Mayne SL, Karavite DJ, Suh A, O'Hara R, Localio AR, et al. Parent-reported
outcomes of a shared decision-making portal in asthma: a practice-based RCT. Pediatrics.
2015;135:e965-€973. doi: 10.1542/peds.2014-3167.

Chapuis C, Roustit M, Bal G, Schwebel C, Pansu P, David-Tchouda S, et al. Automated drug
dispensing system reduces medication errors in an intensive care setting. Crit Care Med.
2010;38:2275-2281. doi: 10.1097/CCM.0b013e3181f8569bh.

Kruse CS, Bolton K, Freriks G. The effect of patient portals on quality outcomes and its
implications to meaningful use: a systematic review. J Med Internet Res. 2015;17:e44.
doi: 10.2196/jmir.3171.

Shekelle PG, Wachter RM, Pronovost PJ, Schoelles K, McDonald KM, Dy SM, et al. Making
health care safer IlI: an updated critical analysis of the evidence for patient safety
practices. Evid Rep Technol Assess (Full Rep) 2013;211:1-945.

Tan K, Lai NM. Telemedicine for the support of parents of high-risk newborn infants.
Cochrane Database Syst Rev. 2012 Jun;6:CD006818. doi:
10.1002/14651858.CD006818.pub2.

371



The Role of Technology in Healthcare Implications for Nursing, Medical Records, Pharmacy, and Healthcare
Assistants

Gregersen TL, Green A, Frausing E, Ringbaek T, Brondum E, Suppli Ulrik C. Do telemedical
interventions improve quality of life in patients with COPD? A systematic review. Int J
Chron Obstruct Pulmon Dis. 2016;11:809-822. doi: 10.2147/COPD.S96079.

Leung AA, Denham CR, Gandhi TK, Bane A, Churchill WW, Bates DW, et al. A safe
practice standard for barcode technology. J Patient Saf. 2015;11:89-99. doi:
10.1097/PTS.0000000000000049.

Hofstetter PJ, Kokesh J, Ferguson AS, Hood LJ. The impact of telehealth on wait time for
ENT specialty care. Telemed J E Health. 2010;16:551-556. doi: 10.1089/tmj.2009.0142.

Klersy C, Boriani G, De Silvestri A, Mairesse GH, Braunschweig F, Scotti V, et al. Effect of
telemonitoring of cardiac implantable electronic devices on healthcare utilization: a meta-
analysis of randomized controlled trials in patients with heart failure. Eur J Heart Fail.
2016;18:195-204. doi: 10.1002/ejhf.470.

Ohashi K, Dalleur O, Dykes PC, Bates DW. Benefits and risks of using smart pumps to
reduce medication error rates: a systematic review. Drug Saf. 2014;37:1011-1120. doi:
10.1007/s40264-014-0232-1.

Daniel H, Sulmasy L. Physicians for the H and PPC of the AC of Policy recommendations to
guide the use of telemedicine in primary care settings: An american college of physicians
position paper. Ann Intern Med. 2015;163:787-789. doi: 10.7326/M15-0498.

Office of the National Coordinator for Health Information Technology. What is a patient
portal? 2008 July 20.

Kongsved SM, Basnov M, Holm-Christensen K, et al. Response rate and completeness of
questionnaires: a randomized study of Internet versus paper-and-pencil versions. J Med
Internet Res. 2007;9:e25. doi: 10.2196/jmir.9.3.e25.

Snyder CF, Jensen R, Courtin SO, et al. PatientViewpoint: a website for patient-reported
outcomes assessment. Qual Life Res. 2009;18:793-800. doi: 10.1007/s11136-009-9497-8.

Velikova G, Awad N, Coles-Gale R, et al. The clinical value of quality of life assessment in
oncology practice-a qualitative study of patient and physician views. Psychooncology.
2008;17:690-698. doi: 10.1002/pon.1295.

Basch E, lasonos A, Barz A, et al. Long-term toxicity monitoring via electronic patient-
reported outcomes in patients receiving chemotherapy. J Clin Oncol. 2007;25:5374-5380.
doi: 10.1200/JC0.2007.11.2243.

Levine BA, Turner JW, Robinson JD, et al. Communication plays a critical role in web-based
monitoring. J Diabetes Sci Technol. 2009;3:461-467. doi:
10.1177/193229680900300309.

Allenby A, Matthews J, Beresford J, et al. The application of computer touch-screen
technology in screening for psychosocial distress in an ambulatory oncology setting. Eur J
Cancer Care (Engl) 2002;11:245-253. doi: 10.1046/j.1365-2354.2002.00310.x.

Miller JJ, Frost MH, Rummans TA, et al. Role of a medical social worker in improving
quality of life for patients with advanced cancer with a structured multidisciplinary
intervention. J Psychosoc Oncol. 2007;25:105-119. doi: 10.1300/J077v25n04_07.

Groll RJ, Leonard KJ, Eakin J, et al. Electronic surveillance of testicular cancer:
understanding patient perspectives on access to electronic medical records. J Oncol Pract.
2009;5:177-181. doi: 10.1200/JOP.0942004.

372



