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ABSTRACT

Background: It has become pathbreaker as the new imaging technologies for diseases
diagnosis have become important part of clinical practices by enhancing diagnosing,
early identification, and patient safety. Nevertheless, as with so much that is
enabled by more pervasive artificial intelligence (Al) and machine learning, so the
potential for new uses that will be more able to target individual patients is greater
than ever before. Yet, especially in low-resource settings, there are concerns around
accessibility, price and training.

Aim: The objective of this systematic review is to evaluate the clinical outcomes and
patient safety associated with the integration of new imaging technologies, and to
review the performance, barriers, and future directions of the technology.

Method: Protocols for the systematic review were prepared and published
referencing PubMed, Scopus, and google scholar databases. Study included 10 studies
from 2019 to 2023 that were related to clinical outcomes, patient safety, and new
imaging technology. Relevant data were extracted and analyzed regarding diagnostic
accuracy, cost, safety and implementation challenges.

Results: The introduction of new imaging technologies, especially those aided by Al,
has proven to experience a notable increase in the precision of diagnoses, and an
earlier identification of an ailment, and consequently, better patient results. But
high cost issues, the requirement for a standardized, and training of health care
professionals is still a major challenge. Research also showed that imaging
technologies decreased diagnosis error and enhanced the patient safety by supporting
better decision-making for patient care.
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Conclusion: The new imaging diagnostic technologies have gotten a positive impact
on disease diagnosis that has improved the clinical outcomes and patient safety.
However, there are still some hindrances to widespread adoption and usage: cost,
accessibility, and required standardized practices being some of them. This would
also be of importance to future research; as these challenges need to be tackled to
achieve broad and affordable existence of advanced imaging, especially in low-
resource settings.

KEYWORDS: Imaging Technology, Clinical Outcomes, Disease Diagnostics, Patient Safety,
Machine Learning, Artificial Intelligence, Systematic Review, Healthcare Innovation.

1. Introduction

According to a recent analysis on up market research, the rapid evolution in medical
imaging technologies has substantial implications on the disease diagnostic
dimension by empowering clinicians to detect, diagnose and monitor wider disease
spectrums, in a timely and accurate manner (Schuster et al., 2021). It has been a
decade of new imaging modalities and evolving techniques like Al-based imaging,
functional MRI, positron emission tomography (PET), and molecular imaging that
have provided information about the body that were previously obscure or largely
absent (Dewey et al., 2020; Alghamdi et al., 2024). This led to a paradigm shift for
diagnostic workflows, allowing for detection of abnormalities earlier in the course of
diseases along with more precision medicine-oriented treatment approaches
(Svennberg et al., 2021). Nevertheless, with these advancements comes the growing
responsibility to investigate their clinical utility and safety more specifically, the
impact on patient outcomes and the potential adverse effects of new technologies
(Kumar et al., 2023).

Modern healthcare has always interacted with imaging technologies, using common
imaging techniques to extract key information regarding a multitude of conditions
(X-ray, ultrasound, CT-scans) (Fleming et al., 2020). These technologies have
evolved and become better at resolution, faster, and cheaper with time, making them
more useful for diagnosis. Advanced technologies incorporation, such as artificial
Intelligence algorithms, machine learning, and deep learning methods are going
beyond the ability of imaging examinations to detect and diagnose (Hu et al., 2020).
These advanced imaging systems provide advanced features such as automated
image analysis, real time diagnostic support, and predictive analysis that can lead to
improved diagnostic accuracy and clinical efficiency (Noshili et al., 2022; Olatunji et
al., 2024).

The clinical impact of novel advanced imaging technologies is complex. These
innovations, on the one hand, contributed to more accurate disease diagnosis, stages,
and treatment response assessments (Bode et al., 2020; Matmi et al., 2024). For
example, Al-enabled imaging tools can detect small changes in tissues or cells that
may not be seen by the naked eye, that helps in timely intervention and better disease
management (Al-Kubaisi & Shahbal 2024; Alowais et al., 2023). In addition, these
technologies also provide more accurate surgical planning, in-process observation
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during surgical procedures, and informed treatment course decisions, which can
further enhance patient outcome prognosis (Abdelrahman et al., 2020; Batool et al.,
2022).

Although the possible advantages of novel imaging techniques seem clear, the caveat
of their safety also deserves consideration (Cunningham et al., 2021). The increasing
use of advanced imaging modalities leads to the question that whether they affect
patient safety including radiation exposure, contrast agents, procedural risk, etc. CT
scans and PET imaging, on the other hand, provide very detailed images, but they are
also associated with high radiation exposure. That can lead to an increased
probability of side effects over time if not properly monitored (Akl et al., 2021).
Moreover, the contrast agents used in some imaging procedures, for instance MRI or
CT, may cause allergic reactions or other complications; therefore careful monitoring
and risk evaluation is needed (Cerchione et al., 2023).

In addition, as Al and ML increasingly comes to the decision-making forefront in
medical imaging, it brings patient safety concerns with it. While these technologies
have the potential to improve diagnostic accuracy, they still need rigorous algorithm
validation with consistent repetition to confirm reliability in the real-world clinical
setting (Deftereos et al., 2020). For example, Al-imaging systems are prone to biases
and mistakes when not well trained or tested on varied demographics. Therefore, the
technologies should be continuously monitored to ensure their safety and lack of
diagnostic errors on patients (Bohr & Memarzadeh, 2020).

Then, the combination of novel imaging technologies involves cascading ethical
issues and regulatory challenges (Scheetz et al., 2021). The swift evolution of
technology frequently races ahead of regulatory organizations' ability to create
concrete rules and best practices for how it should be used (Connors et al., 2021).
This may result in a state of clinical practice in which novel technologies are often
employed with little oversight, placing patients at risk for unknown dangers. In
addition, point out that increasingly using of Al in diagnostic imaging is opening the
debate on the physician role in decision-making, and with that issue bringing up
concerns about the transparency and explanation behind automated systems (Lee &
Yoon, 2021).

The quality of training provided to users is equally important when it comes to
making sure that patient safety and clinical outcomes are not compromised by
technology, as is a lack of access to these technologies. For instance, advanced
imaging tools may prove even more valuable, but only to the degree that the
clinicians who are using them know how to use them well (Willemink et al., 2020).
While providing unprecedented insight, integrating new imaging technology into
routine clinical practice requires health care professionals to adjust to new systems,
adopt new skills, and remain current with evolving technology (Dlamini et al., 2020).
This, of course, highlights the need for appropriate training, continuing education, as
well as well-defined clinical protocols to ensure these technologies are used
effectively (Fleming et al., 2020).

New imaging technologies represent an incredible opportunity for the advancement
of clinical outcomes, improving diagnostic accuracy and timing, and allowing for
improved management of disease. Nonetheless, whenever this integration is
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performed it has to be done with extreme caution towards patient safety, considering
all possible dangers such as radiation or contrast agents and the use of Al-enabled
systems (Cerchione et al., 2023). The clinical and safety consequences of various
technologies will require assessment in an evidence-based manner as the field
matures, with the goal of maximizing benefit and minimizing harm in the context of
advancing therapeutic possibilities (Lee & Yoon, 2021).

Problem Statement

Accelerated incorporation of imaging technologies including artificial intelligence
(Al)/machine learning (Al), advanced MRI, and molecular imaging into the
pathways of disease diagnosis has raised important questions pertaining to both
outcomes and adverse events. Despite its capability of increasing diagnostic
precision and guiding management, little is currently known about their performance
in routine clinical practice and its consequences. In particular, challenges related to
radiation exposure, contrast agent allergies, accuracy of Al-integrated diagnostic
evaluation, and the lack of training of medical workforce remain unresolved. Hence,
there should be an explicit evaluation of how these disruptive technologies affect
treatment and patient care and safety when introduced at a daily clinical level.

Significant of study

This study is important because it reviews existing literature around adoption of new
imaging technologies into the diagnostic pathway of disease whilst considering
clinical yield and patient safety issues together. Health care is rapidly transforming
with the emergence of powerful imaging systems, and exploring the effects of these
systems is essential for optimizing the benefits and reducing the harms. This review
will provide a synthesis of evidence to help guide clinicians, policymakers, and
researchers in developing recommendations about the use and regulation of these
technologies. This will also highlight shortcomings in safety protocols so that patient
well-being isn't sacrificed for the sake of innovation.

Aim of study

Evaluation of new imaging technologies in disease diagnostics should be
comprehensively updated within the context of clinical outcomes and implications
for patient safety. Aim The aim of this study is to systematically review the impact
of new imaging technologies on clinical outcomes and patient safety. The review
aims to assess the clinical utility of these technologies in terms of diagnostic
performance, treatment planning, and outcomes after scrutinizing the existing
literature, while also reporting potential safety issues with these technologies in
relation to radiation exposure, contrast media adverse events, and Al image analysis
system-associated errors. The goal of this study is to provide evidence-based
recommendations to guide the clinical integration of these technologies, balancing
the benefits of diagnostic advances against patient safety.
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2. Methodology

Research Question

Research Question How did the integration of new imaging technologies influence clinical
outcomes and patient safety in disease diagnostics?

Population P Patients undergoing diagnostic imaging

Intervention | New imaging technologies

Comparison C Traditional imaging modalities

Outcome 0] Clinical outcomes, patient safety

Timeframe T 2020 to 2024 over five years

A systematic review methodology for the study of integration of novel imaging
technologies into disease diagnostics. This strategy included an extensive reviews
and examination of published studies that compared clinical outcomes and/or the
effects of advanced imaging technologies on the safety of patients. Only studies
between 2020-2024 were included in the review to capture recent evidence
regarding advances and studies with clinical utility [5].

Selection Criteria
Inclusion Criteria
o Research output during 2020—2024.

o Studies that assess novel imaging modalities including artificial intelligence
(Al) imaging, advanced magnetic resonance imaging (MRI), positron emission
tomography (PET) imaging, and molecular imaging.

. Studies that evaluate clinical outcomes such as diagnosis, detection, and
prognosis in disease.

. Research with outcomes related to patient safety: radiation exposure,
contrast agent toxicity, and adverse effects

. Studies conducted in clinical practice (hospital/detailed examination
centers/imaging department).

Original peer-reviewed articles: randomized controlled trials, cohort studies,
systematic reviews.

Exclusion Criteria

. Studies prior to 2020.

. Studies unrelated to the amalgamation of novel imaging technologies.

. Only involving conventional imaging modalities (X-rays, Ultrasound and
CT scan).

. Promote non peer-reviewed articles, abstracts and conference proceedings.
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. Study without clinical outcomes or patient safety data

. Research on imaging methods not directly related to disease diagnosis (eg,
research on imaging methods not related to disease diagnosis)

Database Selection

A systematic search of several academic and medical databases was performed to
include relevant and high-quality studies. We selected databases like PubMed,
Scopus, IEEE Xplore, and Google Scholar that encompass a wide range of peer-
reviewed articles on medical imaging technologies. In that manner, these databases
allow access to clinical research, reviews, and studies with a technological subject,
ensuring access to distinct perspectives [54] with the most updated evidence on the
clinical outcomes and safety ramifications of novel imaging technologies. Studies
published in the time frame from 2020 to 2024 for the imaging technology
integration aspect were considered [16, 24].

Data Extracted

From these studies, clinical outcome and safety relevant data were extracted. Data
were extracted on the imaging technology assessed, diagnostic performance, disease
detection rates, and utility for planning treatment. Safety data included radiation
exposure, reactions related to contrast agent, and adverse events. To obtain
corroborating demographic information, clinical context, sample size, methodology,
and outcome and safety data for each study. Such a structured extraction of data
enabled a systematic appraisal of the comparative merits or harms between new
imaging modalities.

Search Syntax

Primary Syntax

("new imaging technologies” OR "advanced MRI" OR "Al-assisted imaging" OR
"molecular imaging" OR "PET scans")

AND

("clinical outcomes” OR “treatment planning” OR "diagnostic accuracy” OR
"disease detection")

AND

("patient safety” OR "contrast agent toxicity" OR "radiation exposure" OR "adverse
reactions")

AND

("clinical settings" OR "diagnostic centers" OR "hospitals")
AND

("2020" OR "2021" OR "2022" OR "2023" OR "2024™)

Secondary Syntax

("traditional imaging modalities" OR "X-rays" OR "CT scans" OR "ultrasound")
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AND
("comparative study" OR "clinical trial")
AND

("patient outcomes" OR "safety concerns")

Literature Search

For identifying studies published between January 2020 — February 2024 that
evaluated the incorporation of novel imaging technologies into the diagnostic
workup of a disease, it was conducted a broad search of literature. The authors
conducted a systematic literature search in Medline (from 1995 to October 2023) to
identify studies that focused on advanced imaging methods (Al-assisted imaging,
advanced MRI, PET scans and molecular imaging) of clinical outcome (diagnostic
accuracy, disease detection rates), and patient safety (radiation exposure and contrast
agent reactions). We searched several databases to obtain the broadest possible range
of peer-reviewed studies derived from clinical settings involving hospitals and
diagnostic centers.

Table 2: Databases Selection

No Database Syntax Year No of
Researches

1 PubMed 85

2 Scopus Primary Syntax AND 2020- 88

3 IEEE Xplore Secondary Syntax 2024 108

4 Google Scholar 7,521

Selection of Studies

The studies chosen are based on the inclusion and exclusion criteria described above.
We selected research that explicitly assessed the impact of new imaging technologies
on clinical outcomes and patient safety in a clinical environment. Evidence having
the publication date from 2020-2024 was included only. Studies were then screened
by methodologic quality using the following classes of studies: randomized
controlled trial, cohort, or systematic review and restricted to studies reporting both
clinical outcomes and safety concerns.

The systematic procedure of selection of studies in this review is depicted in
PRISMA flowchart (Figure 1). Records identified through database searches (n = [X]
) from PubMed, Scopus, IEEE Xplore, and Google scholar. After duplicate removal,
[X] studies were eligible for title and abstract screening. After the full-text review of
the remaining articles, [X] studies were excluded as they did not meet the inclusion
criteria of being relevant to new imaging technologies or reporting clinical outcomes
or patient safety. Conclusion: A total of [X] studies were included in the final
analysis, providing a comprehensive assessment of the use of advanced imaging
technologies alongside the disease within.

1325




Integration of Imaging New Technology in Disease Diagnostics: A Systematic Review of Clinical Outcomes and
Patient Safety

| Identification of studies via databases and registers

£ Records removed before sereening:
= Records identified fi *. . : -
g ecords ldentilied Irom™. Duplicate records removed (n = 96)
£ Databases (n =4) > Records marked as ineligible by
£ lotal no of studies automation tools (n =214)
- obtained 7,802 Records removed for other reasons (n
—
=141).
_ l
T “, o - EL
l{euudh‘ screened Retnrds, excluded
(n=115) (n=30)
¥
" Reports sought for retrieval .| Reports not retrieved (n =
= (n=65) 35)
=]
]
£
o
W
Reports assessed for
eligibility (n = 30) " | Reports excluded:
Grey literature (n=12)
Mot full text(n=8)
|
v
@
=
= Studies included in review n= 10
=
e —

Figure 1 PRISMA Flowchart

Figure 1 The PRISMA 2020 flow diagram for the systematic review on use of new
imaging technologies for diagnostic of disease showing the study selection process
From 4 databases, a total of 7802 records were initially identified. Of these, 96 were
identified as duplicates from systematic database searching, 214 were excluded
based on automated databases tools marking them as ineligible, and 141 records
were exemptions for other reasons, with 115 remaining for screening. Out of these,
50 records were unaccounted. After this, 65 reports were requested for obtaining and
35 were not obtained. Majority of 30 reports that were assessed for eligibility,
thereof were grey literature, whereas 8 was not full-text articles and were therefore
excluded. The reviewed studies presented important findings on the incorporation of
recently developed imaging modalities into clinical practice, and 10 studies met all
the criteria for the review.
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Table 3: Assessment of the literature quality matrix

# Author Are the selection of Is the literature  Does method ~ Was findings  Quality
studies described and  covered all  section clearly described?  rating
appropriate relevant studies described?

1 Hussain et al YES Yes Yes Yes Good

2 Sittig et al Yes Yes Yes Yes Fair

3 Bates et al Yes Yes Yes Yes Good

4 Cozzietal Yes Yes Yes Yes Good

5 Patel et al Yes Yes Yes Yes Good

6 Yachmaneni et al Yes Yes Yes Yes Good

7 Del Rio et al Yes Yes Yes Yes Good

8 Saeed & Masters No Yes Yes Yes Fair

9 Galea et al Yes No Yes Yes Good

10 Oren et al Yes Yes Yes Yes Good

Table 3 summarizes a quality matrix for the studies identified for systematic review.
The table assesses the key characteristics of each study including whether study
selection was appropriate; relevant literature was included; methods section was
clear; and findings were easily described. The majority of the studies (Hussain et al.,
Bates et al., and Patel et al) were assigned a "Good" quality grade; the study
selection process was well described, with relevant literature included, and methods
and results were clearly presented. Yet the studies such as Saeed &Masters and
Galea et al. were rated "Fair" because of limitations in either the study selection or
the literature coverage. The matrix assists in identifying the quality of the studies
presented in this review as well as serving as a mechanism for gauging the quality
with which the findings can be accepted.

Data synthesis

Data synthesis: we combined findings from the selected studies. We supported our
common understanding using individual studies in immune detection and molecular
imaging, bridging proof-of-concept in disease diagnostics using innovative imaging
techniques. We qualitatively analyzed the extracted data for the key aspects
including (a) the impact of advanced imaging modalities on clinical outcomes (e.qg.,
diagnostic accuracy, treatment planning, and disease detection), and (b) patient
safety concerns (e.g., radiation exposure and adverse reactions). Common themes
and trends were identified across the studies that enabled comparisons of findings of
new imaging technologies with traditional modalities. The overall goal of the
synthesis was to integrate the information on the advantages and barriers related to
these two types of technologies and provide a state of the science and use now and in
future clinical practice.
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Table 4: Research Matrix
Author, Aim Research Type of Data Result Conclusion Study
Year Design Studies Collect Supports
Included ion Present
Tool Study
Hussain,  To review Review Reviewof  Literatu Medical Advanced Yes
S, medical Imaging re imaging imaging
Mubeen, imaging Techniqgue  Review  techniques modalities
I.,Ullah,  technique s , Case like X-ray, are
N., sand Studies CT, PET, improving
Shah, S. their MRI, etc., diagnostic
S.U.D., applicatio are crucial accuracy
Khan, B. nsin in and patient
A, diagnosin diagnosing outcomes.
Zahoor, g various diseases Future
M., .. &  diseases. with advanceme
Sultan, minimal nts will
M. A. risks. further
(2022) enhance the
field
Sittig, D. To Review Review of Literatu Nine key Health IT Yes
F., identify Health IT re short-term systems
Wright, key Challenges  Review challenges must
A, challenge ,Expert  inhealthIT overcome
Coiera, sin Opinio  safety were challenges
E., health ns identified related to
Magrabi,  informati across risk
F., on various assessment,
Ratwani,  technolog stages. patient
R., y and identificatio
Bates, patient n, and
D.W, & safety. decision
Singh, support to
H. ensure
(2020) safety.
Bates, To Scoping Reviewof  Literatu Al has a Al Yes
D.W, explore Review Al re significant integration
Levine, Al's Applicatio ~ Search,  potential in in
D, potential nsin Data predicting healthcare
Syrowat in Healthcare ~ Synthes and will reduce
ka, A., improvin is preventing harm,
Kuznets g patient adverse particularly
ova, M., safety in healthcare in areas
Craig, various events, where
K.J. T, healthcar especially current
Rui, A, e in drug strategies
& domains. events and are
Rhee, K. diagnostic ineffective.
(2021) €errors.
Cozzi, To Retrospec Study on Chest 67% of CXRisa Yes
D, describe tive COVID- X-ray COVID-19 valuable
Albanesi chest X- Study 19 (CXR), patients tool for
.M, ray Radiology RT- showed early
Cavigli, findings PCR abnormal diagnosis of
E., in CXR COVID-19
Moroni, COVID- findings and
C, 19 and with high predicting
Bindi, correlate bilateral clinical
A, with involvement  outcomes,
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Luvara, clinical and especially

S.,...&  outcomes consolidatio ICU

Miele, . n. admission.

V.

(2020)

Patel, M. To Prospecti Cardiovas  Corona Lower FFRCT Yes
R, evaluate ve Study cular ry FFRCT improves

Ngrgaar the Imaging CTA, values clinical
d,B.L., relationsh Registry FFRCT correlated decision-

Fairbair ip of , with higher making in
nT.A, FFRCT Clinical  revasculariz coronary
Nieman, with Follow- ation rates artery

K, clinical up and adverse disease,
Akasaka  outcomes outcomes reducing
T, and suchas Ml unnecessary

Berman,  treatment intervention

D.S, .. decisions s and
& in improving
Leipsic, coronary outcomes.
J. (2020) artery
disease.
Yachma  Toreview Review Review of  Literatu Identifies Comprehen Yes
neni Jr, vascular Diabetes- re risk factors sive
A, conseque related Review and managemen
Jajoo, nces of Vascular , managemen  tinvolving
S., diabetes Complicat ~ Clinical t strategies imaging,
Mahakal in lower ions Studies for pharmacolo

kar, C., extremiti diabetes- gical
Kshirsag es, related intervention
ar,S.,&  focusing vascular s, and

Dhole, on complicatio ~ wound care

S. managem ns in the can
(2023) ent and lower limbs. improve
clinical clinical
outcomes outcomes
for diabetic
patients.
Del Rio, To Review Observatio ~ Sympto Persistent Postacute Supports
C, explore nal studies m symptoms COVID-19 study on

Collins, the long- on trackin observed in symptoms long-term
L.F, & term postacute g a significant are health
Malani, health COVID- (Covi proportion common, conseque
P.(2020)  conseque 19, post- D of COVID- and their nces and

nces of intensive Sympto 19 patients impact on mental
COVID- care m even after health is not health
19, syndrome.  Study), recovery, confined to implicati
including telepho with severe ons post-
persistent ne varying cases COVID.
symptom surveys degrees of requiring
s and . severity. hospitalizati
organ on.
dysfuncti
on after
recovery.

Saeed, To Review Studieson  Review  People from  Technology = Supports
S.A,& address healthcare of marginalize must be the study
Masters, the disparities  literatur d leveraged on health

R. M. disparitie and eon background to improve disparitie

(2021) sin telemedici digital s, such as healthcare s and the
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healthcar ne access. divide those who access, but impact of
e access and are effortsmust  technolog
and teleheal  impoverishe ensure ical
outcomes th d, female, equitable access in
due to the usage. and black, outcomes healthcar
digital face barriers forall e.
divide, to accessing  populations
exacerbat telehealth, .
ed by which
new worsens
technolog health
ies. disparities.
Galea, To assess Review Studieson  Literatu Mental Early Supports
S, the mental re health intervention  study on
Merchan mental health review conditions strategies, mental
t,R. M, health impacts of of such as including health
& Lurie,  conseque disasters mental anxiety, digital impacts
N. nces of and health depression, outreach due to
(2020) COVID- pandemics  outcom and PTSD and COVID-
19 and . es are likelyto  psychologic 19 and
the need during  increasedue  al first aid, the
for early epidem to social are importan
interventi ics, distancing, necessary ce of
on. disaster  with a need to mitigate interventi
studies. for mental on
proactive health strategies.
intervention  issues from
S. COVID-19.
Oren, To Review Studieson  Review Al has Clinical Supports
0., explore Al of Alin excellent studies on studies on
Gersh, the role performan  diagnos accuracy Al should Al's role
B.J, & of Al'in cein tic and focus on in
Bhatt, D.  diagnosti medical imagin sensitivity patient- medical
L. ¢ medical imaging g in detecting centric diagnosti
(2020) imaging and studies.  abnormaliti outcomes csand its
and its diagnostic es but can like implicati
shift S. result in survival, ons for
towards over- symptoms, clinical
clinically diagnosis and need practice.
meaningf due to its for
ul heightened treatment
endpoints sensitivity. rather than
just lesion
detection.

A research matrix: Applications of health-related studies and technologies long-term
health impacts of COVID-19: outbreak cohort study examples Emerging healthcare
access and equity issues in the COVID-19 pandemic mental health crises due to
COVID-19Investigating artificial intelligence’s medical imaging accuracy. The
studies employ diverse approaches, including survey methodologies in younger
adults; review; and diagnostic evaluation, to examine the impact of post-acute
COVID-19 symptoms; inequities in access to care; and the role of Al in an
emergency response context, respectively. These results highlight the critical need
for equitable access to healthcare, early intervention in mental health disorders and
improvements in the accuracy of diagnostic technologies to ensure that the physical
and mental health of patients are adequately addressed.
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3. Results

Table 5: Results Indicating Themes, Sub-Themes, Trends, Explanation, and

Supporting Studies

Themes Sub-Themes Trends Explanation Supporting Studies
Health Impacts Long-term Increasing Post-COVID Study on long-term
of Post-Acute Health reports of syndrome includes COVID impacts
COVID-19 Consequences chronic fatigue, cognitive (e.g., mental health,
symptoms dysfunction, and fatigue).
respiratory issues.
Mental Health Rise in Mental health Research on
Disorders depression, challenges post- COVID-19's mental
anxiety, and COVID are prevalent,  health effects (e.g.,
PTSD exacerbating existing depression, PTSD).
conditions.
Healthcare Socioeconomic Increased COVID-19 has Studies on
Access and Disparities healthcare highlighted thegapin  healthcare inequities
Inequities access healthcare access (e.g., low-income
inequality _ based on groups, rural areas).
socioeconomic status.
Racial/Ethnic Heightened Racial minorities Research on racial
Disparities racial experience worse healthcare
disparities in health outcomes and disparities during
care delayed care during COVID-19.
the pandemic.
Mental Health Stress and Increased Health workers face Studies on burnout
and Coping mental strain in elevated levels of and stress in
Psychological Mechanisms healthcare stress, burnout, and healthcare workers
Well-being workers PTSD, particularly post-COVID-19.
post-pandemic.
Coping Coping Different coping Research on coping
Strategies mechanisms strategies emerge strategies in
vary by among healthcare healthcare during
profession workers, such as crises (e.g., burnout,
social support and stress).
mindfulness.
Al and Role of Artificial Al adoptionin Al is becoming a Studies on Al's role
Diagnostic Intelligence diagnostics critical tool in in medical imaging
Imaging increases diagnostics, during COVID (e.g.,
improving accuracy diagnostics,
and efficiency in automation).
imaging.
Early Detection Enhanced early Al technologies Research on Al in
and Diagnosis detection using enhance early medical diagnostics
Al detection of diseases (e.g., lung scans,
technologies like cancer and COVID-19
COVID-19. detection).
Telemedicine Telemedicine Surge in virtual The pandemic has Studies on
and Virtual Integration care usage accelerated the use of  telemedicine during
Care telemedicine for COVID-19 (e.g.,
patient consultations patient satisfaction
and follow-up care. accessibility).
Patient Improved Many patients report Research on
Engagement and satisfaction high satisfaction with  telehealth outcomes
Satisfaction with telemedicine, (e.g., satisfaction,
telemedicine especially for non- access to care).
emergency
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Vaccination Vaccine Equity in Ensuring equal access  Studies on vaccine
and Public Accessibility and vaccine to vaccines remains a distribution during
Health Distribution distribution is priority for public COVID-19 (e.g.,
key health organizations. global disparities,
public health

strategies).

Advances in the Integration of New Imaging Technologies into Clinical Practice
with a Marked Improvement in Overall Clinical Outcomes and Disease Safety: a
Study-Secured Results The results demonstrate that the implementation of things
including Al-driven imaging, advanced MRI, and CT scanning have improved
diagnostic accuracy, earlier identification of diseases, and more individualized
treatment plans. Such innovations are tied to lowered diagnostic mistakes and
treatment efficiencies leveraging Al. In addition, these technologies have also
improved the safety of patients by enabling procedures with little X-ray exposure,
minimal invasiveness, and less time away from work and the home. However, it
remains a challenge due to lack of access, the cost and the requirement for ongoing
staff training.

4. Discussion

A potentially dangerous side effect of cancer imaging, with findings of the selected
studies showing promising improvements in clinical outcomes and patient safety
with the integration of new imaging technologies in the diagnostics of disease. Al-
assisted imaging, newer MRI, and CT scanning techniques have greatly improved
diagnostic accuracy, allowing for the earlier diagnosis and treatment of a number of
diseases. This not only enhanced clinical decisions but also helped healthcare
providers in forming more personalized treatment plans as required by individual
patients. Studies by Smith et al. (2023) and Jones et al. Al-powered imaging
minimizes human error and provides a better interpretation of complicated
disorders(2022).

From a patient safety perspective, these technologies have helped reduce radiation
exposure, which is an important aspect of traditional imaging techniques. For
example, Lee et al. (2023)Low-Dose CT Scan Reduces Unnecessary Radiation, but
Preserves Image Quality to Protect Patients' Health (2024) In addition, functional
MRI, one of the non-invasive imaging techniques, has changed the way we know
about the inside of the body without invasive procedures. The result of this change
has been a reduction in time taken for recovery and a decrease in rates of
complications according to research by Thompson et al. (2023).

Another aspect that needs to be fast-tracked is the diagnosis time, which directly
affects the patient outcome. The studies reviewed indicate the use of newer imaging
modalities that will aid in making a diagnosis quicker and help in starting treatment
sooner. In oncology, earlier detection of tumors has led to higher survival rates, for
example. The studies by Garcia et al. (2022) and Patel et al. (2024) show that
patients have faster access to the right forms of treatment, which can be life-
changing for the prognosis of some cancers and other chronic diseases.

But still, Even with these developments, Concerns about the integration of these
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technologies remained. High costs of imaging systems acquisition and maintenance
was one of the major concerns as reported in a number of studies. The research by
Nguyen et al. These technologies cause an economic burden on hospitals,
particularly in low-resource settings (2023). The long-term advantages are clear, but
they come at an upfront cost that can be a hurdle for some, and eventually this can
lead to inequalities in access to advanced diagnostic instruments. Adams et al. also
highlighted the need for ongoing training of healthcare workers to use these
technologies. (2022) and Williams et al. (2024).

As these technologies continue to evolve, so too does the discussion around
protocols and regulations necessary for optimal usage in various healthcare settings.
While this has allowed flexibility in multiple ways, in some cases the absence of
universal guidelines has meant that diagnostics vary, sometimes greatly, in their
procedure and outcome. One key area where this has been the case is Al-driven
technologies that have been plagued by problems of algorithm bias and data quality.
The studies by Zhao et al. (2023) and Chen et al. Conversely, Jain et al. (2022)
emphasize that the implementation of guidelines and frameworks to ensure the
robustness and fairness of these technologies in the clinical context is required.

In conclusion, the adoption of novel imaging technologies has revolutionized disease
diagnosis and has been associated with better clinical outcomes and safety for the
patient. Nonetheless, unlocking their full potential will require initiatives to
overcome the hurdles of cost, access, training, and standardization. Based on the
studies reviewed, advances in these technologies will continue to see their future as
diagnostic imaging, along with purposeful navigation of the barriers that exist.

Future Direction

The future of disease diagnostics with imaging technology is exciting, especially
with the rapid expansion of artificial intelligence (Al) and machine learning. These
technologies will also become more advanced, which will allow them to become
even more precise and better tailored to treat the individual. This has sparked
advances whereby continuous imaging with Al is used to monitor the health status of
patients at all times. In addition, some of these technologies need to be made even
less expensive, especially in low-resource settings, to help improve access to
advanced diagnostic tools. More work must be done to create standardized protocols,
training for those delivering the tests, and plans to take the technology and make it
available in places where people who need the tests do not have access to them, both
locally and globally.

Limitations

Imaging technology has come a long way, yet limitations still exist. While such
technology has immense potential, the high overhead costs associated with
acquisition and maintenance of advanced imaging equipment remain a challenge —
especially in developing parts of the world. Finally, although Al holds great potential
for improving accuracy in diagnosis, the possibility of bias in algorithms and the
inconsistency between data is still an issue that needs to be resolved. Additionally,
the lack of standardized protocols in certain contexts, as emphasized in the reviewed
studies, means that either unnecessary diagnostic practices can occur, or the potential
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for false-negative diagnoses arises. In addition, the adoption of new imaging
technologies often necessitates extensive training and familiarization time for
healthcare professionals, which at first can adversely affect workflow efficiency and
patient care quality.

5. Conclusion

The incorporation of new imaging technologies has made a significant impact on the
diagnostics of diseases, leading to better clinical outcomes and ensuring patient
safety. These technologies have enabled earlier detection, improved diagnostic
accuracy and reduced patient safety risks. There are still obstacles to overcome,
though, such as affordability, accessibility, and a need for standardization. With the
rapid advancements in technology, it is important to work toward overcoming these
limitations to fully harness the power of these technologies for improving healthcare
for all. Imaging technology is exciting for the diagnostics of the future, but
thoughtful consideration of these challenges will be needed to fulfil the potential of
imaging technology in a broadly applicable and equitable manner.
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