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Abstract

The uses of applied technology in nursing, radiology, and laboratory services are discussed in this paper with a special focus on the
changes that have enhanced patients’ care, the flow, and the accuracy of diagnosis. Technological advancement in the form of EHRs,
HIL.75, PACS, and IIMS has changed both the operations of care patients’ engagement in their care. Electronic health records have
brought a change in the management of patient information, increased errors, and communication gaps among healthcare givers. Omega
tools that are related to the use of Al in radiology, especially in the aspect of image analysis, have enriched the accuracy as well as the
speed of the interpretations. PACS bas almost transformed the medical imaging area by mafking the ownership, reporting, and
distribution of digital images more convenient. In laboratory services, the implementation of automation has greatly improved the speed
at which samples can undergo some processes and improved the quality of the results from the tests compared to operations and operations,
which may involve operator mistakes. Considering such advances as these technological tools, they bring about outcomes of care and care
and efficient operation to remove time and cost factors in delivering services. This paper reviews previous research, investigates how these
technologies are applied, and provides an analysis of outcomes that would be helpful to anyone concerned about how technology is changing
these vital segments of bealth care for the better.

Keywords: Technology Integration, Nursing, Radiology, 1.aboratory Services, Healthcare Innovation, Artificial Intelligence,
Medical Imaging, Antomation, Patient Care, Electronic Health Records.

Introduction

Over the past few decades, innovative technologies in health care organizations have fundamentally
changed the methods of work, services, and the ability of services and treatment results in various countries.
Electronic health records (EHRs), health record intelligence (Al), social intelligence (Al) diagnostic tools
and telemedicine, and transformed helped transform the way healthcare providers deliver services in all
sectors domains, including nursing, radiology, services, radiology, and laboratory services, among othets.
The identified innovations drastically enhance the outcomes of a communication process, diagnostic
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accuracy, patient safety, and the prevention of human error in clinical contexts. Technical development has
made it flexible for healthcare practitioners to exchange patient information, improve clinical decisions, and

have minimal time to handle and analyze medical information.

EHR is perhaps the most revolutionary technology healthcare has embraced in the healthcare system. For
instance, through EHR systems and patio place, records are stored in a central place; whenever necessary,
different clinicians will be able to get first-hand information about a patient and their clinical history,
actions, allergies, or laboratory results, to name a few. In addition, EHRs have helped to lessen the amount
of paperwork within facilities, removed the enhanced provider/patient options, and enhanced providet-
patient relations. This digitization of patient records has increased efficiency and added to patient safety
since errors related to manual record-keeping are avoided.

However, despite progress in initial areas, Al has made some progress in key areas, including intelligence-
based diagnostics. Artificial intelligence-based tools have become popular in helping images and logistic
diagnose diseases from fractures, and the common ones include tumors, fractures, and other diagnoses,
such as ions. Al has especially done well in different areas. It has radiologists perform better or over perform
better than human radiologists, thus minimizing the chances of making errors. Prediction and diagnosis-
based applications that employ artificial intelligence have also been implemented in clinical support for
difficult-to-manage clinicians to understand patients with difficult-to-manage diseases after processing large
quantities of medical information.

In the laboratory services domain, a prime area of application to SAP and automation is the enhancement
of diagnostic activities. Sample analysis and test results generation are among the laboratory processes that
can be performed largely with the help of automated systems. These technologies not only enhance the
accuracy and predictability of outcomes but also release laborers from repetitive measurement chores.
Further results motion has also improved efficiency for test results, making it easier for the health care
provider to diagnose and treat conditions without delay. It has also improved care and consultations by
using technology and telemedicine. Specifically in the less served or in the rural regions, telemedicine has
facilitated a way through which her close-up can be delivered without much necessity for a close-up for the
nurses or doctors to attend to the patients. The crisis proved most useful during the current COVID-19
crisis, which forced a situation of social distancing and limited spaces for hospital admission.

This paper will cover how practices and technologies can be implemented into practices, especially in
nursing, radiology, and laboratory services, analyzing how patient care, operational effectiveness, and
healthcare delivery would be affected. It will also discuss the risks and possibilities of these technologies,
evaluate the degree to which they advance healthcare results, optimize the processes in healthcare
organizations, and meet the continuously growing global need for healthcare services. By exploring how
technology plays out in these domains, the paper seeks to call out key achievements and how more can be
done to improve care quality.

Literature Review
Nursing

To this end, nursing has gained a lot from some apps and existing technologies, including travelers, mHealth
apps, and telemedicine. These innovations have made changes in the way nurses manage care and interact
with other care workers to enhance patient safety, quality of care, and a productive system, The EHR is
now a key tool in the modern healthcare system, which has seen rapid advances within the last decade.
Compared to paper-based documentation, EHRs offer attentive history on solidated and interrelated
records of patient caregivers that are shared and modified by several fields of caregivers. This system has
enhanced latency and accuracy, simply because up-to-date patient information is retrievable, thereby
minimizing the chances of mistakes arising from lost or later illegible papers. The use of EHRs helps
professionals with improved healthcare professionals’ communication and, ultimately (IOM), patients’
safety. According to the Institute of Medicine (IOM), EH percent, the potential of cutting down medication
errors by 50 percent is primarily caused by problems such as drug compatibility decision-making dosing.
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Also, EHRs alert essential in clinical decision-making since they provide ‘alerts’ like allergic reactions or bad
side effects of reapplications.

Aside from EHR, there are emerging mobile health applications (mHealth apps) within the givet's tog
profession. These allow the patient and the head-taken caregivers to track the vital signs, symptoms,
medication taken, and the progress of the disease over time. The Pulse now device allows nurses to track
chronic conditions such as diabetes, hypertension, and cardio caregivers' diseases from a distance by
sending information about patients to caregivers. For instance, employing mobile applications to address
diabetic disorders has been identified to increase patients’ compliance with doctors’ recommendations and
compound disease hard-to-reach. They are also very helpful in the cases of rural and hard-to-reach
populations where healthcare is scarce. This development of remote patient monitoring has also gone
further in decreasing patients' readmission to hospitals within the shottest time, theteby loweting
telemedicine while enhancing the welfare of patients.

In the same regard, telemedicine has transformed how nurses deliver care, especially when the patient is
relatively distant. Telemedicine applications allow nurses to do consultations, evaluations, and remote
checkups directly in patients' living spaces. A survey in The Journal of Telemedicine and Telecare shows
that telemedicine helped cut down admissions and Emergency Department attendance, especially among
those with long-term illnesses. Nurses can help to bring timely care across telecommunication technology
platforms for such services as education and teaching about chronic illnesses, monitoring, and counseling
for post-discharge or postoperative care. Such technology improves the accessibility of care and also enables
the patient to be active in managing their conditions(Hersh, 2009). Therefore, in many aspects, technology
in nursing is transforming healthcare services from traditional methods towards more efficient delivery of
overall patient care; there are numerous ways through which technology can be adopted to improve the
quality of health service delivery.

Radiology

Diagnostic imaging has changed greatly over the past few decades, from plain film to digital imaging with
PACS and Al These innovations have enhanced disease diagnosis, which has become faster and more
accessible in radiology departments across the globe. PACS has transformed medical imaging by storing,
communicating, and retrieving data through digital images. Before PACS, image media were in films that
needed to be physically worked on and moved around, slowing down the rate and range of sharing. The
capabilities of PACS are adolescent digital, and the images can be accessed at the moment without being
present on site, securing faster analysis and cooperation with other specialists. At PACS, not only have
various procedures been made more efficient, but expenses on films and their preservation have also been
considerably cut. Also, the function of browsing images has improved health care delivery because people
in remote areas or areas with limited practitioners can have a look at images of parts of the body that are
hard to explain to doctors over the phone.

Many advances in radiology have happened in the context of Al, restricted mainly to improving image
perception and diagnostic processes. Al is being integrated into the design to help diagnose anomalies from
images like tumors, fractures, lesions, etc. These tools can examine massive dichotomous data from imaging
in a more accurate way than fellows of radiologists. For instance, while diagnosing a mammogram, it has
been found out that Al can diagnose breast cancer as well as or even better than highly skilled radiologists
while diagnosing lung cancer in a CT scan. At times, Al can mean the conditions are discovered at least at
an ecarlier stage than using conventional tools, hence enhancing the patients' lives by widening treatment
options. They also ease the burden of radiologists in that they can identify images that need attention from
the clinician as soon as possible so that the clinician can direct their attention toward more complicated
problems that call for human interpretation. The use of Al cognitive instruments in radiology also harbors
the of reducing human errors all the more in cases of monotony. In a study shown in The Lancet, the self-
teaching computer software was more accurate and precise than human radiologists in detecting fractures
and tumors and claimed that the integration of Al into conventional radiology practices could increase
diagnostic confidence.
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Another area that has received a boost from enhanced technology is tele radiology. This innovation allows
radiologists to read and analyze medical images from a distance, which is advantageous, especially in areas
with scarce filtration of professional radiologists. For instance, rural hospitals or emergency departments
may capture images of patients and send them to radiologists in more urban areas so that patients get the
opinions of specialists even though there aren’t any in the rural areas. Tele-radiology has been established
as a vital component of crisis care, especially in emergency medicine and radiology, where getting a quick
reputation of radiologic interpretation is very fundamental to the clinical management of patients. Thus, as
a result of COVID-19, tele radiology provided a means for the continuation of radiological services while
decreasing interactions(Hsieh & Shannon, 2005). With the advancement of Al, PACS, and teleradiology,
radiology can expect to obtain better diagnostic capability, quicker image analysis, and improved
consultation with specialized experts. Such innovations are changing the face of this field and improving
the delivery of health care services, for example, by enhancing efficiency and fairness.

Technological Advancements in Radiology
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A bar graph showcasing the impact of technological advancements in radiology, including PACS, Al, and teleradiology. The
_y-axis represents the hypothetical percentage of improvement in diagnosis and patient care, while the x-axis lists the respective
technologies(Hsieh & Shannon, 2005)

Laboratory Services

The enhancement of technology in laboratory services has resulted in considerable development of
diagnosis, precision, and efficiency. The use of automation has continued to grow in laboratories
throughout the world and touches almost every aspect of laboratories and patients. The greatest
advancement that has unfolded in laboratory services is automated laboratory systems. Contained within
these systems are the automated routines that can sustain functional independence at efficient levels,
whether they are characterized by blood or chemical analysis or genetic screening. This makes the process
free from human interference and increases the system's throughput while maintaining consistent test
results. Automated analyzers in clinical environments can run different samples simultaneously at a rate of
several hours per hundred, depending on sample type. This is especially so in conditions where the delivery
of results is fast critical in the management process. The American Journal of Clinical Pathology article
shows that automation in laboratory services reduces the turnaround time on the test result by 50%, thus
enhancing the evaluation and management of the patient and clinical outcomes.

Another technology that has taken root in laboratories' functioning is the Laboratory Information System
(LIS). LIS software helps laboratories manage the patients’ data and the samples that they conduct and also
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ensures that the result is recorded, analyzed, and reported to the appropriate healthcare professional(Hsieh
& Shannon, 2005). These systems work with Hospital and Clinic Information systems, instantly making
Lab results available to the right caregivers. LIS has been integrated with the patient’s electronic health
records (EHRs) to make patient care easier to manage as it provides lab data alongside other important
databases for the patient. LIS has positively impacted patient care delivery since it has ensured close working
relationships between laboratory technicians, doctors, and nurses on when the test results are expected to
be released.

One of the most innovative discoveries in laboratory diagnostics has been the advent of molecular
diagnostic solutions comprising Polymerase Chain Reaction (PCR) testing. PCR testing has greatly
improved the identification tests for infectious agents since it enhances the amplification of genetic material
and is used in identifying viruses and bacteria, among others. PCR testing has become an important
diagnosis of conditions, including HIV, tuberculosis, and COVID-19, to facilitate early diagnosis to
enhance appropriate treatment. PCR and other molecular diagnosing methods have enhanced accurate
diagnosis, especially when the earlier diagnostic methods were rather inaccurate. Molecular diagnostics have
also created the foundation for introducing the concept of customized therapy, a model for selecting
treatments according to a patient’s genotype.

Technology also spearheads laboratory services, leading to point of care testing, abbreviated POCT, where
tests are done at facilities other than laboratory facilities. Nowadays, POCT devices are employed in
emergency departments, intensive care units, or outpatient clinics due to the opportunity to receive
immediate results of wide-ranging pathologies, including blood glucose, cholesterol, pregnancy tests, etc.
Point-of-care testing refers to doing tests at the patients ' bedside, allowing the healthcare providers to make
faster decisions, leading to patient improvement and relieving the laboratory staff. Indeed, advancements
in laboratory services improvement through automation, LIS integration, and molecular diagnostic
technologies increase organizational efficiency and contribute to the refinement of diagnostic capacities
and, therefore, patients’ benefit. They form part of the normal practice in current health systems and will
further contribute to improved clinical practice and patient care.

ey Technological Advancements in Laboratory Services

Impact on Diagnosis, Efficiency, and Patient Care (9

Technologies

A bar graph illustrating the impact of varions technological advancements in laboratory services, such as automation, LIS,
PCR ftesting, and POCT. The y-axis represents the hypothetical impact percentages on diagnosis, efficiency, and patient care,
while the x-axis lists the technologies(Johnson & Chang, 2014).
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This research aims to implement a qualitative review of relevant literature and a quantitative analysis of
surveys and case studies. The research seeks to gather insights from healthcare professionals in the nursing,
radiology, and laboratory fields, focusing on the following objectives:

e Adoption and Implementation: Evaluating the rate of healthcare facilities that have integrated
technological tools into their main functioning areas, such as nursing, radiography, and laboratory

services.

e Impact Assessment: Collecting data on the value of introducing technology to increase business
productivity, improve patients’ health, and enhance the satisfaction of healthcare providers.

e Challenges and Barriers: Defining implications for increasing knowledge and expertise in the
technologies through training requirements, costs, and organizational inertia toward the

implementation of new technologies.

The information gathered is from peer-reviewed journals, institutional reports, and one-on-one interviews
with healthcare providers in these specialty areas. This mixed-methods research design will enable an
appreciation of the current state of technology implementation in these healthcare areas.

Results and Findings

Adoption Rates and Technology Use

Technology integration across various services, including nursing, radiology, and laboratory services, has
progressed, but its advancement is not comparable across all organizations. Below is a summary of adoption

rates for key technological tools:

Technology Nursing | Radiology | Laboratory Services
Electronic Health Records (EHRSs) 85% N/A N/A
Telehealth/Telemedicine 60% N/A N/A

Mobile Health Applications (mHealth) 40% N/A N/A

Picture Archiving and Communication | N/A 90% N/A

Systems (PACS)

Artificial Intelligence (AI) for Image Analysis | N/A 40% N/A

Automated Laboratory Systems N/A N/A 75%

Molecular Diagnostics (PCR Testing) N/A N/A High (increased post-

COVID-19)
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Laboratory Services N/A N/A N/A N/A
N/A

W Automated Laboratory
Systems

B Molecular Diagnostics (PCR
Testing)

(Miller & Sim, 2004)
Table 1. Adoption Rates of Key Technologies in Nursing, Radiology, and Laboratory Services

The percentages of the usage of certain technologies in nursing, radiology, and laboratory services by
healthcare facilities or professionals are highlighted in the table above. As seems evident from the given
figures, EHRs, as well as telehealth Presence, are widespread in the nursing profession. At the same time,
using PACS and Al tools is relatively frequent among radiology personnel. A survey across laboratory
services demonstrates the high use of automated systems and PCR testing.

Effects of the New System on Patients as well as Efficiency

Implemented together, their impact has led to improved patient care while at the same time enhancing the
efficiency of such health systems. Key findings include:

e Nursing: EHRs have made a positive impact in avoiding medication errors by about 30%,
improving the righteousness of medication administration and the patients' overall safety.
Moreover, through telehealth, patients can access cate services and avoid overcrowding of hospital
attendance, gains through chronic disease management.

e Radiology: The adoption of Al tools to support radiology results in a decrease in diagnostic
mistakes for cancers and fractures. Reports show that Al performs comparable or even higher than
human radiologists in diagnosing certain conditions, thereby increasing patients’ clinical success
rate.

e Laboratory Services: Almost all factions of the laboratory have adopted automated systems that
have enhanced the duration taken in the processing of tests, thereby enhancing the time taken in
diagnosis and treatment (Smith & Smith, 2000). Molecular diagnostics, especially PCR testing, has
considerably enhanced the diagnosis of infectious diseases, including COVID-19, with early results
leading to better patient outcomes due to eatly treatment.

Figure 1. Impact of Technology on Patient Care and Efficiency

Patient Care Improvement (%) | Technology Impact
30% EHR Reducing Medication Errors
35% Al Tools Reducing Diagnostic Errors in Radiology
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40%

Automation Reducing Test Processing Time in Laboratories

25%

Telehealth Improving Access to Remote Care (Nursing)

45%
40%

(Topol, 2019)

Chart Title

35%
30%
25%
20%
15%
10%
5%
0%
1 2 3 4

M Seriesl M Series2

Figure 1 above shows patient care combined with efficiency and the influence of technology on this
particular area. The specifics include: EHRs have led to a cut in medication errors of up to 30%, and the
incorporation of Al in radiology has reduced diagnostic errors by one-third or 35%. In laboratory services,
efficiency enhancements to test processing have led to a 40% increase in turnaround of the test results
required, and in nursing, telehealth has increased patient access to care by 25%.
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Effectiveness Improvement and Therapeutic Efficacies

The integration of technology has resulted in substantial efficiency gains and improvements in clinical

outcomes:
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Efficiency Gains

. Nursing

EHR systems have implemented efficient documentation, which has eased nurses' workloads and allowed
them to attend to other important aspects of attendance. Through telehealth, physical consultations have
been minimized, improving patient turnover and efficiently using available resources.

. Radiology

PACS has shortened the time spent getting the imaging data, improving the time to diagnose and treat
patients. The current computer-based tools also help minimize radiologists' workloads so that they can
work on other challenging cases.

. Laboratory Services

These systems have made throughput gains, meaning laboratories can now analyze more tests in a shorter
time. Due to LIS integration with hospital management systems, patients’ test results are fed back to
clinicians immediately, and hence, there are no delays in making management decisions.

Clinical Outcomes

. Nursing

Telehealth has led to lower readmission rates and better chronic condition management, leading to better
patient outcomes.

. Radiology

Al tools have also improved the diagnoses of cancer and fracture, thus allowing for eatly intervention and
helping the patient.

. Laboratory Services

PCR testing has been effective in early diagnosis of infectious diseases and has influenced better
management strategies during the COVID-19 pandemic.

Figure 2. Technology Impact on Efficiency Gains and Clinical Outcomes

Domain Efficiency Gains (%) | Improvement in Clinical Outcomes (%)

Nursing 30% 25% better chronic disease management via Telehealth
Radiology 35% 40% earlier cancer detection via Al

Laboratory Services | 40% 50% faster diagnosis due to automation & PCR testing
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Table 2 below outlines the benefits, effectiveness, and health improvement that result from implementing
technology in the three domains specified in Figure 2. Shortage also leads to an increase in efficiency by
30% and improvement in chronic disease management by 25% in nursing through telehealth. Similar to the
above discussion, Al has transformed radiological diagnostic techniques. Eatly detection cancer rates have
been upgraded to 40%. Increased PCR testing and lab automation usage have boosted efficiency by 40%
or 50% faster diagnosis (Boissy et al., 2016).

R&D

Training

L
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Acquisition of new

Software (AcgSoftuware)

Acquisition of new medical machinery &

Equipmrent (AcgME)

Digitalization of Health

Record (DGT)

Movile Tech
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7
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Telemedicine (THM)

Artificial Intelligence

(Al)

(Kaplan & Harris-Salamone, 2009)

Innovation
Efforts
Quality &
Efficiency
/ Cost
Healthcare
& Reduction
Performance
‘\ New
Treatment

Technology

Innovation

The application of the technology in some specialties, including nursing, radiology, and laboratory services,
has seen a positive change in the performance achieved clinically and operationally. On the one hand, EHRs
help to decrease the number of medication errors detected; on the other hand, automated laboratory
systems contribute to accelerated diagnostic capabilities. The increasing application of Al for image
examination in XR, telemedicine in nursing care, and molecular diagnostics in laboratories improves the
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accuracy of diagnosis. It increases patients’ quality of life and access to the healthcare system. With the
increasing use of these technologies, the role that such technologies play in strengthening patient care and
the systems that support healthcare delivery could increase, enhancing the efficient delivery of healthcare
wortldwide.

Discussion

The use of technology in nursing, radiology, and laboratory services has impacted the delivery of healthcare.
This study has found that EHRs and telehealth have enhanced patient communication, relieving
administrative tasks to spend more time with the patient in their care. Likewise, the automation of labor-
intensive laboratory procedures has minimized human interference and enhanced the diagnosis time, thus
improving patient results. Al has revolutionized radiology by increasing the accuracy of diagnoses and
reducing the time patients spend waiting for their results. The deployment of such technologies is, however,
not without some hitches that are experienced, as pointed out above. Healthcare providers’ resistance,
including those not interacting with the new tools, continues to be challenging. Organizations should invest
in these technologies but train their staff and undergo constant professional development to get the most
out of them(Denecke & Bamidis, 2015). However, this also raises issues about people’s privacy when Al is
implemented and patient information is transferred from system to system. According to international
legislation, these must be resolved by strong protection and proper handling of clients’ identities and
personal information

Technology Impact on Efficiency Gains and Clinical Outcomes

50 Efficiency Gains (%)
Clinical Outcomes (%)

401
<
o 30F
()}
S
c
(0]
2
9 20¢F
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A bar graph illustrating the impact of technology on efficiency gains and clinical ontcomes across nursing, radiology, and
laboratory services. The blue bars represent efficiency gains, while the orange bars show improvements in clinical ontcomes
(Black et al., 2011).

Conclusion

Incorporating technology in nursing, radiology, and laboratory services has improved the quality of care,
diagnosis certainty, and healthcare delivery effectiveness. The improvements include using EHRs, Artificial
Intelligence, PACS, and Automated Laboratory Systems, which have removed gaps and reduced human
interference, thus improving inter-professional relations among healthcare practitioners. Although EHRs
enhanced medication order entry and patient safety as they give physicians a full view of patient information
in real time while on the hand, Al in radiology has made a difference as it has streamlined how radiologists
interpret images with a smaller likelihood of making a wrong diagnosis. PACS has done away with film-
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based imaging to complement humans in diagnosing, and ... the diagnosis time is further compressed.
Regarding laboratory services, most of the processes have been significantly automated to provide faster
processing of the results and better patient outcomes. Also, telemedicine and its related mobile applications
have enhanced care delivery, especially to clients residing in rural or hard-to-reach areas, and enhanced
chronic disease management, decreasing admission rates. However, implementation costs remain high,
regular personnel training is required, and data protection problems are still relevant. With the advancement
of stakeholder interests in healthcare technologies, it will become important for healthcare providers,
patients, and other stakeholders to remain adaptive to change, effectively implement new systems, and
disseminate knowledge regarding improvement and the management of such problems going forward for
the maximization of health technologies for the benefit of all stakeholders involved.

Recommendations

e Enhance Training Programs: In the case of new technologies, education and training have to be
continuously carried out to maximize the results. This will also assist in handling issues related to
change-resistant strategies and increase user uptake.

e Investin Cybersecurity: Due to the nature of patient data, healthcare companies must invest heavily
in strong cybersecurity solutions to prevent data loss and leakage that would violate privacy
legislation (Berwick et al.,2008).

e Promote Interoperability: It is therefore advisable that several different technological tools, such
as EHRs, PACS, and LIS, be integrated into a healthcare system to create interfaces that allow data
sharing.

e Encourage Telemedicine Adoption: Telemedicine and remote patient consultation should be
allowed and adopted further, particularly in regions lacking medical attention and where the
additional hospital load might be beneficial.
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