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Abstract
The objective of this essay is to provide a critical insight into the role of technology in
facilitating patient services at healthcare organizations. Technological advancement plays a
pivotal role in enhancing healthcare service delivery and exploring the recent application of
technology in patient services in the healthcare institutions. It also analyzes the positive and
negative impacts of adopting technology in patient services. Today, technology plays an
indispensable role in every aspect of human lives. Healthcare institutions have started adopting
technology to enhance the healthcare services they provide to patients (D. Wood et al., 2013).
In recent years, technological advancements have made great progress, and many technologies
have been introduced into healthcare institutions to facilitate patient services. A patient is a
person who is seeking medical care, diagnosis, or treatment. A patient has to go through various
services in a healthcare organization, such as registration, consultation, laboratory testing,
treatment, and other support services. Generally, many healthcare organizations are providing
patient services. Some healthcare organizations are publicly owned, while some are privately
owned. Some large healthcare organizations have multi-units or branches in the same or
different geographical locations. In the limited available resources, an effort has been made to
provide a comprehensive overview of the recent application of technology in facilitating patient
services at healthcare organizations. The information on the recent application of technology
in patient services at healthcare organizations is gathered from the materials available in the
literature (Reddy et al., 2022). The critical insight into the role of technology in facilitatin
patient services at healthcare organizations can be useful to the health services research
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healthcare planners, decision-makers, and administrators to enhance the patient services
provided by healthcare organizations. The use of technology in patient services at healthcare
organizations is discussed under the following broad subjects: patient registration services,
diagnostic services, treatment services, record management services, pharmaceutical services,
and other support services.

Keywords-Patient services, health information technology, telemedicine, eHealth, mHealth,
electronic health records, patient engagement, remote patient monitoring, patient portals.
Transformations in health information technology and the impact on patient experience (J PhD
MPH Sieck & R. PhD MS Huerta, 2019)

1. Introduction

The quality of patient services plays a critical role in determining the quality of healthcare.
Patient services include aspects such as diagnosis, treatment, and care provided to patients.
With the advancement of technology, the healthcare sector has also adopted technological
innovations to enhance the quality of services provided to patients. In recent years, several new
technologies have emerged and been adopted in hospitals and healthcare centers to improve
the overall quality of patient services (A PhD CPXP Wolf, 2019). This helps to enhance the
patient experience, improve engagement, and provide easy accessibility to patients. Hospitals
are now looking forward to the adoption of the next generation of technologies to facilitate
changes that improve patient experience. With the growing population, the number of patients
visiting hospitals is increasing rapidly, creating a high demand for healthcare. This creates a
necessity for the integration of technology in the process of service to patients. Technological
innovations help improve the overall quality of patient service by enhancing the experience of
patients with the facilities provided by hospitals. New innovations make it possible to carry out
several processes online, which in turn helps save time for both patients and healthcare
providers (J PhD MPH Sieck & R. PhD MS Huerta, 2019). For example, patients can now book
appointments with doctors online instead of waiting in long queues. They can also conduct
online consultations with doctors, which helps make the services provided by doctors more
accessible. This section of the paper aims to set the context for research on the importance of
technology in improving patient services. It also discusses the evolution of technology in the
healthcare sector and its effects on patients. Key concepts related to the topic such as patient
services and technology are also explained here.

2. Historical Perspective of Technology in Healthcare
The healthcare industry is one of the oldest industries in the world, providing, nurturing, and
healing life on the planet. With time, efforts to improve healthcare systems have become more
scientific and professional, progressing from humanitarian measures to medical science and
now to health and life science. In parallel, changes in scientific and technological approache
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have affected shaping the industry itself. Patient, population, and public services have changed
paradigms with time through social, cultural, scientific, and technological evolutions impacting
the healthcare industry. The role and relevance of services have changed in accordance with
value systems affecting the socio-economic framework of the healthcare industry. There has
been an increasing reliance on technology with time in the healthcare service delivery system.
With the advent of the industrial revolution, efforts were made to mechanize and automate
human bodily works. The machinery revolution shaped the technological impact on almost all
the industries including healthcare. A few technological innovations in patient services from
the past to the present are discussed (Reddy et al., 2022). The introduction of medical
instruments for check-ups, diagnosis, and treatment procedures is one of the earliest
innovations in the healthcare industry. Medical science sought the help of the chemical,
physical, and optical sciences for the development of instruments to augment human senses to
observe the symptoms of diseases. The invention of the Stethoscope in 1816 by Laennec was
a milestone that marked the beginning of an era in the healthcare industry where mechanized
scientific instruments were used to check-up. The success of the Stethoscope encouraged the
healthcare industry to explore the applications of other instruments like the thermometer,
microscope, and electrocardiogram (E.C.G.) that paved the way for the emergence of medical
pathology. The Industrial revolution brought an array of mechanized instruments to healthcare
systems for surgical operations and the invention of X-rays in 1895 transformed the healthcare
industry’s approach to check-up and diagnosis (J PhD MPH Sieck & R. PhD MS Huerta, 2019).
The invention of the telephone by Graham Bell in 1876 not only revolutionized communication
in other industries but found its applications in the early years of development in the healthcare
industry. The 1902 telephone-enabled communication network fixed the chirurgeon (Surgeon)
house, and physicians in Chicago began using telephones to transmit patients’ symptoms to
secure appointments.

3. Current Technologies in Patient Services

A wide variety of current technologies are being used in patient services. For decades,
technology has been used in collecting, storing, and processing information associated with
managing patient care. Patient Management Systems (PMS) were created to track patient
demographics, scheduling appointments, and patient paperwork (J PhD MPH Sieck & R. PhD
MS Huerta, 2019). These software systems facilitated the management of patient services,
enabling the tracking of patient care from their entrance in the facility through their discharge.
As technology advanced, innovations such as Electronic Health Records (EHRS),
Telemedicine, and Mobile Health Applications have emerged. Some of these technologies
facilitate processes that were traditionally patient facing, such as scheduling appointments,
addressing billing concerns, or obtaining test results. EHRs allow healthcare providers to share
and review a comprehensive set of clinical data associated with a patient’s care. Telemedicine
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enables healthcare providers to conduct clinical visits remotely. Mobile health applications
allow patients to record and track specific health data.

These technologies bridge the gap between patients and healthcare providers, either facilitating
care delivery or increasing patient engagement with their care. The technology options
available to patients and how those technologies are currently being used in patient services
are presented. It also examines the health information technologies that patients interact with
directly. A specific focus is placed on patient-facing technologies that allow patients to capture
or report health data and interact with health services providers based on that data. Access to
patient-facing health information technologies (PFHIT) is crucial. User-friendly interfaces that
are easily accessible to all patients regardless of age, social status, or technical skills will
encourage the adoption of technology by patients. In addition, all technologies that capture or
report health data should comply with strict privacy and security protocols. There is a
discussion of the current trends in technologies that patients can access and use to manage their
care and report health information to healthcare providers. Examples of patient-facing
technologies currently in use at some healthcare provider facilities are provided. By
understanding current technologies used in patient services, there is a basis for discussing
future technologies that could be implemented.

3.1. Electronic Health Records
Patient service delivery, particularly public health service delivery, relies heavily on
technology to achieve the desired goals. Technology has become essential for effective patient
service management in the face of challenges such as rising patient expectations, scarce
resources, and the need for often complex service management arrangements. There is a
growing recognition of the need to enhance service processes and service delivery technology
(V. Zuniga, 2015). Research has been conducted in the area of technology-mediated patient
services, with a focus on how technological advancements can help the public healthcare sector
provide better patient services, thereby improving public health outcomes. Strategies adopted
by healthcare organizations in developing countries can be useful for state and public
healthcare organizations in the wake of the global COVID-19 pandemic. A well-designed
technology framework is critical for effective patient service management in the public
healthcare sector. A strong technological foundation is fundamental to modernizing and
improving the quality of public patient service delivery. With this idea in mind, a thorough
review of existing literature and current technological practices in delivering patient services
at public health organizations was undertaken. Peer-reviewed articles from academic journals
and conference proceedings were examined, as well as public health organizations in
developing countries. Based on the findings, a technology framework has been proposed,
detailing the prospective role of technology in facilitating patient services. Electronic health
records (EHRs) are central to the proposed framework. Key facets of the framewor,
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technology-supported service processes, and patient service delivery systems have been
discussed, along with the benefits of proposed technology interventions in public healthcare
organizations. Finally, the study highlights future research directions in technology-mediated
public patient service delivery. EHRs are significant in the management of patient services
within healthcare organizations. EHRs facilitate the collection, storage, and sharing of
information on patient services. With EHR systems, patient information can be readily shared
among caregivers, ensuring that critical data is available when and where it is most needed. At
their best, EHR systems provide a real-time record of patient information, making the
information more accurate and accessible. This allows a wide range of health providers to
provide better treatment and make decisions based on the same relevant information. It also
affords greater continuity of care, as patients do not have to recount their medical history every
time they visit a new medical professional. EHR systems reduce paperwork, streamline
processes, and improve service quality and efficiency. Considerable effort and resources have
been devoted to the creation and establishment of EHR systems, particularly in public
healthcare organizations. However, there are still several issues regarding the efficiencies
gained through EHR systems, particularly in developing economies. A great deal of paperwork
continues to exist alongside the EHR systems, leading to confusion among health staff and
service mismanagement. EHR systems are still not effectively running public health
organizations, particularly with respect to data sharing and access. When health providers at
different public health organizations or service departments try to share patient information,
the health records become echoed in the different IT systems because of the lack of
interoperability. In many cases, it is impossible to share service data between different IT
systems, necessitating the conversion of data files to a readable format. Some health
organizations have independent EHR systems that do not accommodate the recent
technological advancement and keep the health records in a simple file storage system. If a
technological intervention is not involving the standardization of systems, concerns arise
regarding the feasibility of sharing data. There are several issues that have made
standardization a tough row to hoe. EHR systems are overly complicated to use, making staff
reluctant to input and update health records in the system, thus retaining the legacy system.
The built-in health record checking mechanisms in the EHR systems are not effective because
the systems do not have a contractual framework in place to obligate health providers to use
the EHR systems properly. The health departments managing the EHR system do not have
sufficient technical resources to maintain the system and conduct training, leaving everything
in the hands of health organization management. EHR systems are financially crippling public
health organizations because of hidden costs associated with their operation and maintenance.
Healthcare organizations have reported several bottlenecks and limitations concerning the
implementation of EHR systems. Training health staff to use EHR systems has proved
challenging because of the diversity in education backgrounds; some staff cannot even read
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write in a local language. As such, much of the training material is ineffective because it is in
a local language that some staff do not understand. Even when health staff are trained in using
an EHR system, a dual-system approach is adopted because the EHR system is too complicated
for most staff. There is also a lack of properly and regularly trained service providers to
maintain the EHR system, guaranteeing the smooth functioning of the system. Given all these
challenges in implementing EHR systems, concerns are raised about the possible benefits EHR
systems would bring to patient services. Regardless of the challenges, public health
organizations are trying to find a way out and considering EHR systems a way forward.
Previous studies have shown that the EHR system would make patient services more
transparent, faster, and efficient, thereby increasing patient satisfaction. Given the global
popularity of EHR systems in managing patient services, public healthcare organizations in
developing economies are considering EHR systems. Some organizations are in the initial
stages of piloting the system, but most have already implemented EHR systems. Considerable
effort and resources have been devoted to the creation and establishment of EHR systems,
particularly in public healthcare organizations with donor funding. EHR systems are expected
to improve efficiency and service quality by providing health records electronically. Beyond
improving service quality and efficiency, public health organizations are compelled to adopt
EHR systems to continue receiving donor funding. However, there continues to be skepticism
regarding the viability and usefulness of EHR systems in public health organizations, especially
given the challenges and constraints in implementing the EHR systems.

3.2. Telemedicine and Telehealth Services

Telemedicine and telehealth services saw rapid growth and became an integral part of patient
care. Services directed toward the patient using telemedicine or telehealth technologies have
been defined as remote consultations, follow-ups, and other patient services. Telehealth is a
broadened concept that also involves education and training services to healthcare staff,
whereas telemedicine includes only healthcare services . Most patient services conducted by
telehealth technologies consist of a direct audio and video link between the patient and the
healthcare professional. A need for health services could be triggered either by the patient or
the healthcare provider. In both cases, the technologies enabled a health service to be conducted
remotely. For the patient, the main driver was access to healthcare services that may otherwise
be difficult to reach. Often, these were services requiring specialist knowledge, and it was
solely these types of health services that were conducted by telehealth technologies.

For many patients, an internet connection and a computer or smartphone with a web camera
were sufficient to have a specialist doctor service without any travel. The telehealth services
were often reported as convenient and cost-effective compared to traditional health services.
The technologies substantially reduced the need for travel, which was especially beneficial for
the patients living in a remote area or having difficulties in movement. Some patient servic
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were also done without a scheduled appointment by using an online text-based chat service.
After a preliminary medical assessment via chat, the patient either booked a time for a video
consultation or was advised to visit the clinic. Telehealth services played a vital role in reaching
underserved populations with a lack of specialist healthcare services and have been proved to
improve health outcomes. Video consultations became the most preferred telehealth modality,
accounting for well over half of the conducted services.

However, ongoing phone calls, remote monitoring, and a combination of these types of services
were also used. Monitoring and control of chronic diseases, such as diabetes or cardiac
disorders, were mainly performed with the help of wearable devices. Audio-only phone calls
were mostly used to avoid technical problems or when the patient had no access to the required
technology. While the technologies enabled new ways of patient services, the healthcare
providers also had to cope with challenges: reimbursement policies, regulatory issues, and lack
of resources for necessary investments were often mentioned as barriers. A lack of access to
necessary technologies combined with low health literacy also posed a risk of deepening health
inequalities in the society. Significant improvements in access to technology and health
services were obvious, yet the pandemic underlined and often aggravated existing disparities.
Recent advancements in telehealth technologies and applications were examined, focusing on
epidemiological studies that observed the telehealth evolution during and after the pandemic.
On the one hand, the paradigm shift towards more flexible and accessible healthcare delivery
models was illustrated; on the other hand, concerns about widening health inequalities were
highlighted.

3.3. Mobile Health Applications
Mobile health (mHealth) applications have revolutionized the management of health and
healthcare. These applications, installed on smartphones, tablets, or wearable devices, can be
linked to mHealth tools such as ultrasound, X-ray, and blood pressure monitors, offering
patients numerous services. They can help patients monitor their health, schedule
appointments, find nearby hospitals, and access medical information. By entering personal
health data, patients can view their health status and receive diagnostic results from healthcare
providers. The variety of existing mHealth applications is vast, focusing on chronic diseases,
women's health, mental health, wellness, and lifestyle. Some applications remind users to take
medications, while others let them track their physical activities and diets (Ghose et al., 2021).
The healthcare industry's employability of mobile health applications has increased by 32
percent. The number of available applications has also increased, reaching approximately
50,000. Generally, mobile health applications can enhance patient engagement and adherence
to healthcare provider instructions. Usability plays a crucial role in enhancing patient
engagement with mHealth applications. While most applications focus on the medical domain,
non-medical apps that help modify behaviors and lifestyles can also influence health indirect
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Engaging and entertaining health applications can motivate users to change their behaviors,
attitudes, and health management strategies. Consequently, the plethora of available health
applications ranges from simple tools, such as drug dose calculators, to more complex ones
that deliver in-depth health evaluations based on user-input data (Gorini et al., 2018). The
effectiveness of a health application greatly depends on the user's trust in the technology.
Therefore, security features should be prioritized when designing health applications. Effective
communication between patients and healthcare providers can improve adherence to treatment
plans, thus improving health outcomes. Several studies have confirmed that the successful use
of mobile health applications enhances patient engagement in health promotion, which can
support chronic disease management. Nevertheless, concerns regarding health misinformation
and data security risks remain significant issues. Advances in mobile technology have
transformed the healthcare landscape over the past decade. Exploring mobile health application
technology and innovations can foster proactive patient service models. The future potential of
mobile applications integrated with artificial intelligence could create personalized health
assistants, addressing challenges such as health misinformation and data security risks. The
first section reviews the emergence of mobile health applications in promoting patient
engagement services with a chronic disease. The second section discusses critical challenges
in this domain, while the third section explores future technology potential in this area.

4. Benefits of Technology in Patient Services
Technology brings numerous benefits to the patient services industry, improving the overall
healthcare experience for patients. Firstly, technology greatly enhances patient access to care.
Remote healthcare options, including telehealth and telemedicine, ensure timely healthcare
interventions, especially in emergencies. Virtual consultations and remote monitoring prevent
delays in care, particularly for those in rural areas, thus minimizing barriers to care. Such
innovations will play a critical role in overcoming the challenges posed by the COVID-19
pandemic (J PhD MPH Sieck & R. PhD MS Huerta, 2019). Technology also improves
communications between patients and healthcare providers, fostering better relationships
between both parties. For instance, patient portals allow patients to access test results,
medication lists, and care summaries, enabling them to stay informed about their health and
treatments. These portals also provide a secure channel for patients to contact their healthcare
providers, schedule appointments, request prescription refills, and ask questions in advance.
Such technological innovations can lead to more satisfied patients who feel cared for and
valued. Additionally, technological advancement increases the services' efficiency, as it speeds
up healthcare delivery and minimizes time and energy spent on various tasks. For example,
electronic health records reduce the time healthcare providers spend on administrative burdens
such as charting and paperwork. This advancement also reduces costs associated with
conventional practices like filing, labor, and storage expenses for physical charts. Innovations
that automate scheduling and billing can further reduce the need for extra administrative s
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to ensure smooth operations. Moreover, technology has the potential to personalize healthcare
services, as patients are more likely to adhere to treatments tailored to their needs. For instance,
online questionnaires can capture an individual’s social habits, personality, and preferences,
which healthcare providers can use to recommend lifestyle changes. Wearable fitness
technology can provide real-time information on patients' physical activity, enabling healthcare
providers to customize services. It is also crucial that patients are empowered through
technology, as information and resources make patients feel more in control of their health.
The internet is a vast information center, allowing patients to educate themselves about their
ailments and treatment options. This access ensures that patients are never left in the dark about
their health or treatment decisions.

4.1. Improved Access to Care

Technology has undergone rapid development in the last few decades and found its way to
almost all aspects of life, including healthcare. In this new era of healthcare, technology plays
a role in facilitating healthcare services for patients. For patients, ready access to healthcare
services has always been a challenge. For a long time, technology-based tools such as
telehealth, online appointment scheduling, and remote monitoring have opened new horizons
to enhance accessibility to healthcare services (M. Young & S. Nesbitt, 2017). Patients usually
do not have equal access to healthcare services. Access is uneven worldwide as well as in the
United States. Access is particularly limited in remote or rural areas where there are fewer
health professionals and healthcare facilities. In these underserved populations, technology has
enabled patients to reach their healthcare services by removing the physical barriers of distance.

Using technology-based tools, patients can now connect with their healthcare providers
anytime and anywhere, making time-sensitive interventions possible for patients needing
urgent care. For instance, telehealth services give patients healthcare access from the comfort
of their homes and eliminate travel time to see a provider in person. Similarly, easily accessible
online appointment scheduling tools enhance patient access by allowing them to see providers
at their convenience. In addition to these, remote monitoring technologies allow healthcare
providers to monitor patients and intervene as necessary, even without the patients visiting the
healthcare facility. These technologies also facilitate patient care 24/7, ensuring urgent health
needs are met as patients can contact their healthcare providers anytime. Although the
technologies put in place are overcoming the barriers of access to care, there are considerations
regarding patients' limited access to the technologies. The underserved population does not
have equal access to the internet. In addition, lack of access to the internet, especially in rural
areas, and lack of digital literacy can limit the participation of some patient groups in
technological innovations. However, despite these challenges, there is an increase in the
number of patients participating in care with the advancements in technology.
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4.2. Enhanced Communication and Coordination

The implementation of technology in patient services offers significant enhancements in the
communication and coordination of efforts among healthcare providers and between providers
and patients. One aspect of this is the continued development of integrated communication
platforms that allow for the real-time exchange of important patient information between team
members. This is critical in many areas of healthcare, though it is of heightened importance in
the world of high-risk health services that deal with complicated cases or vulnerable patients.
The wider implementation of these integrated communication platforms can improve the
coordination of care delivered by multiple providers at different stages. While ongoing debate
occurs regarding the effectiveness of certain technologies, there is no denying that some
instrumental tools, like EHRS, secure messaging systems, and virtual meetings, have enhanced
the collaboration among healthcare providers significantly (M. Young & S. Nesbitt, 2017). An
important step in healthcare improvement is the continued evolution of technology used to
improve communications since enhanced communication improves the treatment process's
efficiency and reduces the risk of errors occurring during the steps (Xin Nie et al., 2023). It is
worthwhile to also consider how technology can engage patients in their care rather than just
focusing on how it improves the communication among providers. Helping patients be more
active participants in their treatment path will foster the shared-decision making approach
considered desirable in modern healthcare. The issues that can arise when numerous different
systems are in use, particularly ones that cannot adequately communicate information across
one another, are very relevant. Still, these problems should not overshadow the significant
enhancements that have clearly been made. The success that integrated systems can have in
smaller healthcare organizations is also evidenced. Furthermore, even as these more complex
systems are considered, simpler technology enhancements that can be implemented within
currently used systems are also possible. All in all, it is appropriate to agree with the notion
that well-coordinated care delivered by a variety of providers is necessary in attaining positive
health outcomes, and thus clearly demonstrate how each effort made by the technology can
enhance that coordination.

4.3. Efficiency and Cost Savings
The results showed that reducing administrative burdens by integrating technology into patient
services is a common outcome in most cases. Using technology as much as possible simplifies
procedures and makes services more effective and efficient. Enhanced data management makes
it easier to keep and handle data and improves workflow; less time is spent on repetitive tasks
and pointless paperwork (Haleem et al., 2021). Taking advantage of advanced analytics is one
way to help allocate resources better. For instance, patient data can be used to see trends in
activities and plan or move resources depending on their needs. An example of this is the data
collected on emergency calls, which help determine the best locations for ambulances to
station. Another illustration is implementing telehealth services, enabling specialists to con
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remote check-ups on patients in care homes or allowing nurse practitioners to manage different
sites and see more patients. Additionally, telehealth services can help allocate human resources
more directly by grouping specialists based on their services rather than their location. It would
be worth focusing on these two aspects if the aim were to optimize patient management
processes and plan other resources. Currently, most patient service providers opt to implement
technology with good reason. Although healthcare costs are high, technology can reduce them
in several ways. First, eliminating unnecessary hospital visits helps better use equipment and
staff; waiting lists are issues in most systems, and patients are treated in the wrong order.
Technology can help reallocate patients from one place to another based on need rather than
proximity. Second, technology can encourage and promote preventative care, which is often
neglected due to a misconception that it is extra work. With the right technology, care is taken
proactively rather than reactively, and risks are minimized (Wickramasinghe, 2019). Third, a
system can be simply designed so that it is easy to use for everyone; this is crucial for older
people. Even if they show reluctance, the need will eventually arise, and it should be ensured
that care can be delivered without personal contacts. Finally, a few examples of cost-saving
outcomes from recent implementations are provided. All implemented systems significantly
reduced costs, often by over 20%. Regardless of the effort expended on the implementation,
technology will become vital for patient services and healthcare systems overall in every
aspect.

5. Challenges and Limitations

While technology brings numerous advantages to patient services, there are significant
challenges and limitations that must be acknowledged. Data security and privacy concerns are
paramount, as patient information is highly sensitive and must be protected from unauthorized
access and breaches . Healthcare providers need to invest in strong cybersecurity measures and
comply with regulations to mitigate these risks. Additionally, the integration of technology
may create barriers for certain groups, including the elderly or less tech-savvy individuals,
potentially widening the gap in access to patient services (Reddy et al., 2022). It is crucial to
ensure that technological advancements do not inadvertently disadvantage vulnerable
populations.

Resistance to change is another challenge that often goes unaddressed. Many healthcare
professionals and institutions may be hesitant to adopt new technologies due to concerns about
disrupting established workflows, increased workload, or a lack of understanding. These fears
can hinder progress and prevent patients from fully benefiting from new services. It is essential
to provide education and support to healthcare staff to overcome these obstacles, as their
involvement is vital for a successful transition. Furthermore, the health sector must navigate
complex regulatory requirements for technology development and integration, ensuring
compliance while striving for innovation and improvement. By acknowledging the
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challenges, there is a better understanding of what needs to be addressed for technology to
realize its full potential in patient services.

In summary, while technology has the power to greatly enhance patient services, obstacles
must be overcome. These include ensuring data security and privacy, preventing the deepening
of inequalities in healthcare access, addressing resistance to change among professionals, and
navigating regulatory complexities. By providing a balanced view of the benefits and pitfalls
of technology, readers are better prepared for the discussion of strategies to mitigate the latter.

5.1. Data Security and Privacy Concerns

The convenience that technology affords to almost everything in life is equally necessary in
healthcare and during the delivery of patient services. Healthcare is dependent on patient data,
and the demand for patient data is growing because the data is sensitive, personal, and
confidential. Meanwhile, emerging technologies are providing convenient solutions for many
complicated and vulnerable actions. In this balancing act of convenience and vulnerability,
huge concerns are raised regarding data security and privacy. Sensitive patient data or sensitive
health information should be safeguarded from compromise, breaches, or unauthorized access
(Ahmed, 2019). Therefore, any technological implementation that involves sensitive patient
health data must comply with data privacy regulations and must involve some fundamental
data protection policies to mitigate these issues. Arguably, data privacy or security breaches
and threats involving technological engagement in patient services are complicated concepts
that can go almost anywhere. There are common everyday actions that can significantly
compromise patient privacy when dealing with data mishandled by technology. Hacking is the
most common action that comes to mind when thinking about any data breach due to
technological implementation (Coventry & Branley, 2018). There are also huge global
financial industries that solely depend on technology; giant banks have been hacked many
times, having lost millions. It is often said that when one door closes, another opens. Similarly,
new technological breaches or loopholes in data mishandling suddenly arise when one is
closed. Data leak is another common action that severely breaches patient data integrity.
Sometimes, the leak does not occur directly on purpose but rather accidentally mishandles the
data, leading to significant compromises. The COVID-19 pandemic outbreak, for instance, has
spread alarming data breaches that comprise millions of data across the globe.

Healthcare is an industry that cannot afford any compromises on health data privacy. Patient
data breaches or compromises involve the very legal foundation of the healthcare provider, and
huge health data privacy regulations have been laid out globally with strict legal actions against
the providers’ negligence on patient data. A well-known health data privacy regulation in the
United States is HIPAA, or the Health Insurance Portability and Accountability Act of 1996.
Violating HIPAA rules can hold health providers accountable for hefty fines from $100 t
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$250,000, and even criminal charges can be brought against them. Generally, the burden of
data security issues falls on the healthcare providers, especially if the healthcare facilities are
small or have a shortage of budget or workforce to comply with security issues. Nevertheless,
a patient usually approaches a technology service for convenience healthcare services.
Therefore, the patient needs to be very vigilant about what technology they engage with, how
their health data is handled, and what policies for security or data privacy compliance the
technologies have in place. For anything involving sensitive heath data, technological
engagement must fundamentally comply with proper data security measures and policies, or
else it should be avoided altogether. However, in many cases, patients are unaware of the
inherent risks in the technology being used.

5.2. Technological Barriers and Inequalities

Technological barriers are factors that can hinder access to patient services that rely on
technology. Although new technologies can be used to facilitate new patient services, they may
also limit patients' choices if they cannot be used. This is especially problematic if those
technologies are not equally accessible to everyone. Several respondents described experiences
of discrimination due to a lack of technology: “They should make it fair for everyone, instead
of just making it accessible for those who own technology,” said one patient (Alcocer
Alkureishi et al., 2021). Marginalized populations faced the greatest challenges in accessing
technology. Social status played a large role in how individuals experienced health care. When
asked about their health care experiences, those with lower incomes or educational levels often
focused mainly on these technological obstacles. Those above the poverty line are often only
concerned with problems of usability and inadequacy rather than outright access issues. In fact,
there is a wide array of barriers enabling and disabling patients' experiences with health care
technologies. The most significant barriers seem to be a lack of technology, digital literacy,
and financial power. Without basic accessibility, technology is essentially useless. It is
important to recognize that simply having technology is not enough. Many patients described
how technology resources were insufficient in quantity and availability. Internet access was the
most commonly referenced barrier. “There are a lot of public buildings that provide access to
computers, but you can’t really do anything with them if you don’t have the internet,” said one
patient. Many individuals who use public libraries to access technology resources also
expressed frustration that these services were not always available. As one patient stated,
“There's just not enough Wi-Fi. If I'm out and about and | need to get online, most of the places
you go just don't have it.” Without reliable internet access, other devices are rendered almost
useless: “I have a tablet that I can access, but I have no internet, so it just sits there,” said
another. Without access to technology, patients will experience a divide in health care equal to
the difference between the richest and poorest patients. As one respondent explained, “Some
patients get the best out of it. Others get nothing. So, instead of fixing things, it creates a bigger

2

gap.
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5.3. Resistance to Change

A common narrative seen across the spectrum of technological integration is the fundamental
resistance to change (Katterhagen, 2013). This can be seen in the healthcare field as well, where
many healthcare professionals exhibit apprehensions with the advent of new technologies,
changes in workflow, or anything even remotely similar to it. While some are early adopters
and ambassadors for change, many sit firmly on the opposite end of the spectrum. There are
many common reasons why individuals resist change. For some, new technology means
obsolescence and job loss, though this is often not the case. For others, newly integrated
technology may be too complex and burdensome to learn (G Llenza, 2008). In many situations,
the worry is that established practices may be disrupted and chaotic adjustments will be
necessary. Regardless of the cause, resistance to change is often seen, and this is no different
in regard to the adoption of new technology to assist with patient services. The intricacies of
change must be handled delicately, stating that “the need for careful planning and consideration
of all the possible effects of change is brought into focus,” and that the risk of a poorly executed
change can lead to the “failure of a whole system”. Overall, change management strategies
must be put in place to alleviate resistance and make the transition as smooth as possible.

Of all the change management strategies that exist, the majority center around the idea that
users need to be trained on the new technology and continue to receive support going forward.
It is vital that users feel comfortable with the technology that is being implemented, and if they
do not, concerns about its use and ability will run rampant. These concerns will quickly chip
away at confidence in the technology, which will lead to poorly employed systems and
ultimately wasted resources. As for the training procedures, it is crucial that users receive
adequate training and do not feel rushed through the process. If users feel rushed or
overwhelmed, it is likely they will leave feeling confused and with many unanswered
questions. Even after training is conducted, ongoing support needs to be available in the event
that problems arise. Change is never easy, and it is important to remember that changes will
take time to be fully realized. Individuals have to come to terms with the fact that adjustments
are occurring, and users will need the opportunity to fully learn new systems. By having
comprehensive training procedures and ongoing support readily available, many of the
concerns felt by users will be alleviated, which can help lead to successful transitions. Overall,
resistance to change is often the biggest challenge encountered when implementing new
systems, but by being aware of this and taking necessary precautions, many of the pitfalls can
be avoided.

6. Future Trends and Innovations
Patient services in the healthcare industry are expected to evolve significantly in the coming
years. Rapidly changing technology, human health needs, and economic factors necessitate the
adaptation of patient services. Emerging technologies such as artificial intelligence, the Inter
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of Things, and virtual reality are anticipated to impact healthcare and patient services. The
innovative use of these technologies in patient services has the potential to further improve care
and outcomes for patients. However, ongoing research and development are essential to keep
pace with changing healthcare needs (Barbazzeni et al., 2022).

Al has numerous applications across various sectors and industries, and the healthcare industry
IS no exception. Al is expected to advance patient services, enhancing the patient experience
throughout the healthcare delivery process. The 1oT will connect people, systems, and devices,
allowing for the remote monitoring of patients’ health and the delivery of healthcare services
outside traditional clinical settings. VR has gained traction in recent years, particularly in
gaming and other entertainment forms. The use of VR in healthcare has the potential to
transform how care is delivered to patients. These patient service innovations will likely alter
how patients experience healthcare, introducing new service delivery models. Changes are
expected in how patients engage with services and providers, and the creation and delivery of
personalized medicine will likely emerge as a new patient service trend.

6.1. Artificial Intelligence and Machine Learning
Artificial intelligence (Al) and machine learning (ML) have enormous potential to
revolutionize healthcare systems, enhance patient services, and improve clinical outcomes
(Arora, 2020). Intelligent algorithms powered by Al and ML can quickly scan and analyze vast
amounts of healthcare data and clinical records, helping medical professionals arrive at faster
decisions regarding patients’ diagnosis and treatment plans. Even with limited resources, it
would be easier to maintain the efficacy of patient services in a healthcare system if emerging
technologies such as Al and ML were cleverly adopted. The Al-powered tools can enhance the
existing predictive analytics capability of a healthcare system and enable physicians to
proactively determine the future health conditions of patients and plan for targeted
interventions. However, increased usage of Al applications in patient services necessitates
monitoring and surveillance of Al systems to ensure ethical and responsible use (Grezenko et
al., 2023). Efforts should also be made to ensure that the processes of Al applications are
transparent and the scoring methodologies are readily available for validation so that patients
can understand how their outcomes were determined. Inappropriate or misleading outcomes
predicted by Al applications can have serious ramifications for patient safety and care. Also,
one of the main challenges in making Al applications robust is the reliability of training data
sets, as several Al applications in the healthcare sector have been found to have various forms
of data bias. If the data used to train an Al system is biased, its predictions or decisions will
also be biased, possibly adversely affecting the health outcome of a patient. However, in many
cases a considerable volume of health data exists for patients, including clinical history, lab
results, and demographic data, which can be used to design efficient Al systems to elevate the
quality of patient services.
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Several successful implementations of Al systems have been widely reported in the existing
literature with relevance to healthcare settings, where the efficacy of clinical outcomes and
productivity has been significantly improved in the patient care and service processes.
Innovative use of Al in patient services has been discussed in detail, along with several case
studies highlighting the capabilities of Al in transforming the efficacy of healthcare systems.
Although Al has great vision and scope, it must be pursued with caution. Al should be seen as
an aid to healthcare professionals rather than a replacement. Enough emphasis should also be
placed on designing Al systems that require constant human oversight. Moreover, this
discussion is expected to foster innovation and adaptation of Al systems in developing
healthcare systems, where patient care can easily plummet to levels that are unacceptable by
global standards. Education and training will also be pivotal in developing and upholding Al
systems in healthcare; hence, governments should invest substantially in developing local
expertise in Al. It is prudent to take a leap forward with Al systems because they are deemed
to be indispensable components of the healthcare landscape in the future.

6.2. Internet of Things (loT) in Healthcare

The IoT in Healthcare is one of the hottest topics of discussion in today’s era worldwide. The
Internet of things (1oT) is a interconnected network of computing devices, mechanical and
digital machines, objects and people provided with unique identifiers and the ability to transfer
data over the network without requiring human intermediation. Increased accessibility,
mobility, affordability and development of wireless networking technologies such as wireless
local area network (LAN), cellular technology and low power wide area network (LPWAN)
are some enabling technologies behind the growth of 10T. The smart health service is an
applications paradigm of loT in health industry involving the collaboration of diverse I0T
technologies such as sensor networks, cloud computing, big data analytics, artificial
intelligence and deep learning (Kong et al., 2022).

The 10T is expected to change the way healthcare is delivered and monitored to patients. By
means of connected devices and embedded sensors, the 10T enables the collection of vast
amounts of healthcare data that can be monitored in real-time. As a result, it is expected that
the 1oT can bring conveniences such as remote care for patients, especially the elderly as well
as children, and improved management of chronic diseases. Today, the most visible and widely
accepted wearable technologies in the consumer market are fitness trackers, heart rate monitors
and pedometers. These are capable of monitoring a patient’s important health signs such as
calories burnt, heart rate, body temperature, sleep duration, physical activities, ECG
(electrocardiogram), and so forth. Some smart devices can take measurements for other good
health insights too, such as monitoring blood glucose, stress level, and air quality (Prakash
Dash, 2020). In the medical care market, during a patient’s recovery, a smart bracelet can
continuously monitor health signs providing peace of mind to caregivers. A smart pill bot
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reminds patients to take pills on time using a notification alarm signal and tracks whether the
patient has taken the oral medicine. These are some examples of health care 10T systems with
different product forms. The IoT in healthcare delivers useful, high-quality medical services to
patients in a cost effective way. However, putting 10T healthcare solutions in place is still a
complex task with many challenges, especially when it comes to security issues. According to
experts, 10T healthcare will create a high volume of delicate data such as a patient’s risk status.
Consequently, it is challenging to secure, share and store vital health records. The health
industry is subject to guidelines such as HIPAA and other protection laws for patient privacy.
Presently, in the 10T healthcare, there are security vulnerabilities such as unencrypted data,
impersonation attacks, denial of service (DoS), and so on bringing threat to confidentiality,
integrity and availability. Hence, protection of data becomes a challenging issue when
designing 10T healthcare systems. Apart from the security concerns, data interoperability is
another crucial challenge in designing IoT health systems. The data standard is yet to be
determined in the healthcare domain. Standardized data representation is mandatory for data
models to support interoperability across multiple vendors.

6.3. Virtual Reality and Augmented Reality Applications
The patient services and experiences in the health continuum can be enhanced by the usage of
immersive virtual reality (VR) and augmented reality (AR) applications. The potential of such
technologies to create an immersive simulation environment for training, educating patients
about medical procedures and diseases, and using for therapy has been explored. For the
training of medical professionals, there have been innovations in health services including
using VR that allows trainees to practice surgeries or medical procedures in a simulated
environment before they engage in the real-world scenario (Yadav, 2024). Simulated surgeries
in VR are realistic enough that they can enhance the skills of surgeons and provide a risk-free
space for the practitioner and patient to conduct as there is no real-world influence and risk
involved. There are also VR applications employed in educating the patients about their
conditions and medical methods to improve their understanding and compliance to treatment
plans enhancing the efficacy of care services and ensuring the patient’s engagement in the
decisions taken. For therapy, VR can help build controlled environments for exposure therapy
that can prove useful to treat patients with post-traumatic stress disorder, anxiety disorders, and
phobias. The investigations also indicate that although VR and AR solutions are still evolving
with regard to complexity and effectiveness of usage, they are largely accepted and effective
means of technologies for the patients and the practitioners alike (Gupta & Ambade, 2022).
However, factors like the costs of equipment required to create the immersive environment and
the need for specialists to run the therapies act as barriers to wider proliferation. Still, with
time, these technologies will become commonplace in the practice of health services and care.
There are detailed case studies of successful implementations of immersive VR and AR
technologies. In all applications, there are positive outcomes of the patient including redu
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stress in otherwise painful situations, better engagement with educational materials, and
improved comfort levels during therapy. With the success shown in application examples, the
future potential of these technologies in further considerations and ongoing innovations in the
field of the health industry are discussed.

7. Ethical Considerations in Using Technology

Advancements in technology can have both positive and negative impacts on patient services.
On the one hand, they can enhance and improve the quality of services provided to patients.
On the other hand, they can also diminish patient autonomy over their treatment and care (Ho
& Quick, 2018). As the use of technology in patient services continues to grow, it is important
to carefully consider its ethical implications. For instance, it is crucial to ensure that patients
are still given a choice in how they receive treatment and care and that they have the right to
opt-out of technological interventions if necessary. It is also important to acknowledge that the
growing use of technology can create an ethical dilemma for healthcare service providers. As
algorithms and data continue to pervade healthcare systems, familiar ethical concerns about the
use of data arise (N. Boers et al., 2019). For instance, what happens to a patient’s information
after they leave a healthcare facility? How can privacy breaches be avoided? And how can
biases in algorithms be detected and acted upon? In addition to these ethical challenges, there
is an urgent need to develop ethical frameworks for healthcare services comprising technology.
As health services increasingly rely on algorithms, it is essential to know what “code of ethics”
drives these algorithms. There is also a need for research on the balance between technology's
efficiency gains and the human interaction that has traditionally defined healthcare. As
technology becomes a dependent aspect of human life, there are important considerations
regarding what it means to be human and the implications of giving various facets of human
experience to machines. Moreover, technology's role in decision-making processes must be
considered; if dependency on technology increases, can humans still make decisions, or have
they relinquished that right? Provided case studies and ethical guidelines are insightfully
detailed. However, the focus on industry rather than academic service providers could be
revisited by providing examples of best practices for ethical implementation at the academic
level. Patient services at academic institutions are different from industry profits and choke
points. Technology can enhance patient services by improving behavior, treatment, care,
outreach, engagement, and education. However, it is important to consider the ethical “trade-
offs” that need to be accommodated in the design and implementation of technology.
Transparency, equal access, accountability, and patient autonomy are cardinal principles
necessary for appropriately fostering technology in the services provided to patients.

8. Regulatory Frameworks and Compliance
Patient safety, data integrity, and patient rights are ensured through compliance with regulatory
frameworks. For every organization using technology, it is essential to adhere to regulato
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compliance. It is necessary to thoroughly understand regulatory compliance and the required
rules and standards for compliance for safety while using technology in health services (S
Miller & R Payne, 2016). Several existing regulatory frameworks govern the use of technology
in patient services. Each framework provides the rules and regulations essential to the
adherence of which safe use of technology in patient services can be ensured. Some of the
commonly applied regulatory frameworks are Health Insurance Portability and Accountability
Act (HIPAA), General Data Protection Regulation (GDPR), Food and Drug Administration
(FDA) regulations, Medical Device regulation, and HITECH Act.

HIPAA is a US legislation that provides data privacy and security provisions for safeguarding
medical information. HIPAA protect those rights over the respect and control of their personal
information in the health industry that are defined with the introduction of HIPAA. Moreover,
HIPAA safeguards that personal health information be protected in verbal, written, and digital
formats. As telehealth or online consultation and treatment systems provide services through
the digital medium, compliance to HIPAA is essential in ensuring that the patient information
discussed and shared during the service is protected. The General Data Protection Regulation
(GDPR) is a regulation in EU law on data protection and privacy. GDPR provides rights on
privacy and protects the personal data of every citizen residing in the European Union (EU)
and the European Economic Area (EEA). GDPR's privacy and security provisions place strict
limits on the collection and handling of personal data by technology vendors in and outside the
EU (J PhD MPH Sieck & R. PhD MS Huerta, 2019). Data handling with any technology
outside the limits of GDPR can compromise the data safety of the patients in health services.
Food and Drug Administration (FDA) regulations apply to technologies used in healthcare that
are classified as medical devices. Technologies used in patient services need to comply with
FDA regulations if they fall under the category of medical devices as per the definition of FDA
medical devices. Like HIPAA, the Medical Device regulation (MDR) compliance protects the
confidentiality of the information in a patient's health record created or processed by medical
devices. HITECH Act governs the privacy and security provisions of HIPAA. The primary
purpose of the HITECH Act is to promote the adoption of health information technology. There
are several challenges in navigating the complex regulatory environment for compliance,
especially with new technologies emerging rapidly with innovation since the regulators take
time to examine the new technologies. Emergence of new technologies raises questions
regarding compliance as it is difficult to ensure that these technologies comply with the existing
regulatory frameworks.

9. Case Studies and Best Practices
A diverse collection of case studies exemplifies best practices in integrating technology to
enhance patient services. These instances demonstrate varying technologies implemented by
healthcare organizations to improve the quality of care, increase operational efficiency,
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achieve other desired outcomes. The case studies focus on technologies such as scheduling
systems, self-service kiosks and terminals, patient monitoring devices, mobile applications,
and other innovative solutions. Each case study outlines the background of a particular
healthcare organization, describes the deployed technology, and highlights some achieved
outcomes and impacts on patient services. Each example was selected for its relevance and
potential interest, addressing issues commonly faced by many other healthcare providers. In
some instances, the technology implementation has become a competitive advantage. Several
lessons learned from these implementations also offer strategies to overcome common
obstacles, pitfalls, and implementation challenges (Wickramasinghe, 2019).

In 2011, the City of Lappeenranta in Finland started planning a project to renew the patient
appointment scheduling system of its healthcare center. Its goal was to replace an outdated
system that hindered the efficient scheduling of patient appointments in the healthcare center’s
various service units. The new system aimed to ensure equitable patient care, timely access to
healthcare services, and shorter waiting times. The new appointment scheduling system was
implemented in 2015. Initially, the system focused on scheduling patients seeking doctor
appointments. Subsequently, functionalities for scheduling nurse appointments and patients for
rehabilitation services were added. Other functions included monitoring the efficiency of
scheduling patient appointments and possible overlaps in scheduling appointments. The system
has significantly reduced patient waiting times and improved the equality of care between
patients. Several challenges arose during the planning and implementation phases, the most
significant of which was relating the health center’s scheduling practices to the new scheduling
system.

10. Conclusion and Future Directions

This essay has comprehensively examined the role of technology in facilitating patient services,
unraveling its transformative impact and addressing significant considerations. Technology's
integration into healthcare systems and services has emerged as a conduit for refining patient
services, enhancing efficiency and accessibility. Numerous benefits have accompanied the
implementation of technology-driven patient services, such as improved health outcomes, cost
reductions, and optimized resource utilization (Reddy et al., 2022).

However, several challenges, ethical dilemmas, and concerns arise with the widespread use of
technological adoption in healthcare and patient services. Striking a balance between progress
and compliance, particularly in security and confidentiality, remains essential for all
stakeholders. Therefore, while the future may hold an array of innovative technological
solutions for patient services, it is crucial to uphold patient care and safety as the foremost
priorities for healthcare systems. Continuous research, innovation, and collaboration among
stakeholders—healthcare systems, service providers, technology developers, and consumers
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are vital for realizing the full potential of technology in patient services, translating investments
into effective and efficient health outcomes (Chen, 2016).

In conclusion, technology has become a crucial aspect of healthcare systems and services,
reshaping their nature and approach. The growing use of technology in healthcare services and
systems is evident through various mechanisms and mediums, enhancing access to
information, services, treatment, and education for patients and service consumers. Recent
technological advancements and innovations have given rise to a wide range of tools, devices,
applications, and systems that can be effectively employed in service planning, development,
and delivery. Nevertheless, as healthcare services leverage technology-enabled tools for
service development and delivery, it is imperative to adopt a patient-centered approach,
ensuring that technology is utilized to meet patients' needs and requirements. With this
comprehensive examination of the topic and its implications, considerations, and future
directions, ongoing evaluations of the effectiveness of technology in service development and
delivery are encouraged, particularly in healthcare service areas.
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