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How Does Medical Artificial Intelligence Revolutionize
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This study examines the impact of medical artificial intelligence (AI) on physician workload and the quality of patient care. A me-
ta-analysis of empirical studies found that Al significantly reduces physician workload and diagnostic time by automating repetitive
interpretation and documentation processes, freeing clinicians to focus solely on patients. Automated generative Al-based elec-
tronic medical record systems reduce documentation time by approximately 40%, while voice recognition and Al scribing tech-
nologies reduce patient charting time by 28.8%. This reduces administrative burden, a major cause of physician burnout, by more
than 30%. In radiology, Al-based interpretation reduced the interpretation time for abnormal contrast-enhanced brain CT lesions
by 11.23%, the interpretation time for lung lesions by 52.82%, and the analysis time for peripheral blood smears by 61%. Impor-
tantly, these time savings occur naturally and, in some cases, improve diagnostic accuracy for major diseases (e.g., lung nodules,
brain lesions, and breast cancer). Furthermore, Al minimizes the workload of interpretation through its automatic filtering func-
tion. This includes a 77.4%-86.7% reduction in review time for pulmonary nodules, a 51.3%-72.9% reduction in endometrial slide
screening time, and an 86% saving in manual review time for epilepsy electroencephalography evaluation. These findings con-
firm that Al is establishing itself as a reliable tool that simultaneously improves physician efficiency, diagnostic efficiency, and clini-
cal accuracy. Therefore, future healthcare policies regarding Al should not simply focus on expanding the workforce, but should
adopt a strategic approach, optimizing resource efficiency and building a more resilient healthcare system.
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INTRODUCTION

Medical artificial intelligence (AI) is expected to evolve from
hardware to software and services,' and its market size is pro-
jected to grow by 36.83% annually from 2025 to 2034.> This
growth trend is anticipated to continue as Al contributes to the
improvement of hospital systems.> Medical Al is widely used
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in fields such as medical imaging and diagnosis, patient data-
based risk analysis, virtual medical assistance, inpatient treat-
ment and hospital management, cybersecurity, drug discovery,
and research.* Particularly, the size of the computer vision mar-
ket, including fundus cameras, echocardiography, and angi-
ography devices in cardiovascular medicine that employ Al
for image recognition and interpretation, is expected to grow by
37.6% annually through 2030. In addition, the fields in which
context recognition technology provides customized services
by recognizing the user’s situation (location, time, surrounding
environment, biometric information, etc.) are expected to grow
by 39.2% annually through 2030.° Medical Al is positioning it-
self as a technology that promotes human-centered values and
service innovation in the entire medical field, extending be-
yond its role as a mere support tool.® Furthermore, medical Al
is a powerful alternative that can improve the quality of medical
care without the need to recruit additional physicians, and some
experts believe it has the potential to play an even greater role
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in the future.” Therefore, this study aimed to examine the cur-
rent use of Al in the medical field and analyze its effect on phy-
sician productivity and the quality of medical care to suggest
policy recommendations for the medical community.

This study was approved by the Institutional Review Board
of Korean Medical Association (IRB No. KMAA 2025-07-01).

CURRENT STATUS OF MEDICAL Al
UTILIZATION

The adoption of medical Al is spreading worldwide, and each
country uses it in various ways. In South Korea, Al is actively
used mainly for administrative tasks. Many hospitals use Al
chatbots and virtual assistants to automate appointments and
adjustments® and reduce waiting times by optimizing patient
flow.® Additionally, Al voice recognition technology reduces re-
petitive documentation by recording conversations between
medical staff and patients in real-time and assisting with the
creation of medical records.’*!! Moreover, medical Al is used
in medical image analysis and as a diagnostic aid. Most Al-
based medical devices licensed by the Ministry of Food and
Drug Safety (MFDS) between 2018 and 2022 are image analy-
sis software packages."

Medical Al devices approved by the U.S. Food and Drug Ad-
ministration (FDA) are mainly software that detect, classify,
and assist in reading lesions based on CT, MRI, X-ray, and ul-
trasound images.” Al-based medical devices licensed by the
Korean MFDS between 2018 and 2022 primarily consist of
medical image detection, analysis, and diagnostic assistance
software.'” Specifically, mammography imaging Al has become
widely adopted, with approximately 60% of high-level general
hospitals using it as of July 2024. Chest X-ray (CXR) and wireline
CT image analysis Al are enhancing physicians’ reading effi-
ciency in national lung cancer screenings." In the field of neu-
roimaging, Al also facilitates rapid diagnosis by physicians.'>'®

However, electronic medical record (EMR)-based disease
prediction and generative Al technologies are still in the re-
search and pilot stages. Although the Korean MFDS established
guidelines for the approval and examination of Generative Al
medical devices in January 2025, no products have been offi-
cially approved. However, as the number of approvals for relat-
ed clinical trials increases, expectations for commercialization
are also increasing. The United States and Europe are utilizing
Al more extensively than Korea in the areas of diagnosis and
prediction. Although most medical Al devices approved by the
U.S. FDA are image-reading assistance software, such as CT
and MR, Al is also widely applied in the early diagnosis of vari-
ous diseases, including infectious diseases, diabetic retinopa-
thy,'” and cancer detection and progression prediction. This
reduces time wastage and increases accuracy between patient
examination and final diagnosis, while lowering hospitaliza-
tion costs and workload for medical staff.

Medical Al and Physician Productivity

IMPROVEMENT OF PHYSICIAN
PRODUCTIVITY

Al has contributed to increased productivity and accuracy
and improved work management efficiency in various areas
of medical care, thereby improving diagnostic processes.'® Con-
sequently, medical Al is shaping the future of medical diagno-
sis and problem-solving by fostering collaboration with health-
care professionals in an evolving clinical environment. Doctors
at Korea Advanced General Hospital spend approximately
15.26% of their total working hours on medical record docu-
mentation."” However, after automating the drafting of medical
records by establishing a Generative Al platform in the hospi-
tal, the EMR writing time per inpatient was reduced by approxi-
mately 10 minutes. This translates to approximately 1.5 hours
saved daily for doctors treating nine inpatients. This is equiva-
lent to 20-30 workdays per year—and an estimated total of 83000
hours saved across the hospital.® Thus, Al provides more op-
portunities for medical staff to participate efficiently in patient
treatment.”!

In the United States, physicians use 34%-55% of their daily
working hours creating EMRs—an opportunity cost estimated
at $90-$140 billion annually.** In a study of 10 pediatric emer-
gency medical doctors, Barak-Corren, et al.” reported that the
time required to create medical records using Al was reduced
by approximately 40%. In addition, Owens, et al.** pointed out
that physician burnout is a major cause of the shortage of med-
ical personnel in primary care. Their study showed that using
voice recognition Al, which automatically records and struc-
tures patient-physician conversations, reduced documenta-
tion time per patient by 28.8% and documentation time outside
of working hours by 11.8%, enabling medical staff to focus more
effectively on patient care.

A medical institution in California, USA, adopted Ambient Al
Scribe, a tool that goes beyond organizing voice records to sum-
marizing key information needed to establish diagnosis and
treatment plans, functioning as support for clinical decision-
making.® In a subsequent survey, all 22 participating physicians
reported feeling that the cognitive burden was eased, 89% of
the workload was reduced, 68% of the patients experienced im-
proved interaction, and 62% of the time burden was reduced.”
The Permanente Medical Group found that approximately
3400 physicians wrote more than 300000 medical records using
Al Scribe over 10 weeks, saving an average of 1 hour of docu-
mentation time per physician per day. Systematic reviews by
several organizations, including the University of Pennsylva-
nia,” show that the introduction of Al Scribe is associated with
reduced documentation time, increased work efficiency, and
alleviated physician burnout, significantly improving produc-
tivity without additional personnel.”

Currently, productivity improvements and efficiency through
the use of medical Al have been best proven in the field of radi-
ology. A number of studies published between 2021 and 2024
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have reported that the use of Al in radiology improved diag-
nostic accuracy and shortened the average reading and diag-
nosis time (Table 1). Beyond radiology, Al is being used in
various medical specialties, including gastroenterology, inter-
nal medicine, pathology, and cancer diagnosis. In terms of ap-
plication, two primary approaches are commonly used: sup-
porting clinicians’ final diagnoses by providing relevant data,
and reducing repetitive tasks and workload by presenting only
essential images to physicians. Table 1 summarizes findings
from multiple studies showing that Al effectively reduces the
workload of medical staff, particularly repetitive and quantita-
tive tasks, such as image reading and lesion classification.?®*
In the field of pathology, work efficiency can also be increased
by reducing the number of repetitive classification tasks through
slide image analysis.* This implies that the overall efficiency
of the treatment process is boosted by increasing the accuracy
of Al-based pattern recognition, which can identify abnormal
microscopic signs.

Furthermore, many studies have reported that the number
of daily judgments per physician has increased in hospitals
that use Al for mammography,® while average working hours
have been reduced by 15%-25% owing to faster diagnosis.*
Moreover, domestic studies have reported that Al-based com-
puter-aided detection for mammography has significantly
improved radiologists’ reading accuracy and reduced the in-
terpretation time.** CXR Al, which has been used in many hos-
pitals in recent years, has also improved reading efficiency by
reducing the repetitive and exhausting working hours of phy-
sicians, thereby contributing to the improvement of treatment
outcomes." In the field of neurology, a study found that the
workload of physicians was reduced by Al when analyzing com-
plex electroencephalography (EEG) and image data.** There-
fore, the data preprocessing and summarization functions of
medical Al effectively reduce the amount of data required for
analysis, thereby decreasing the workload of medical staff and
minimizing system resource consumption (Table 2).

These findings suggest that Al automates time-and resource-
intensive tasks, allowing physicians to focus on the primary
tasks of patient care and higher-order decision-making. Spe-
cifically, Al-assisted diagnoses can improve diagnostic accura-
cy, alleviate personnel shortages, and serve as the basis for es-
tablishing an efficient medical system.'®

If Al-based prediction models are commercialized in clini-
cal practice, they will enhance the precision of treatment plan-
ning, enable customized treatment, and facilitate early inter-
vention, all of which will significantly improve physician
productivity. Consequently, the widespread adoption of medi-
cal Al is expected to reshape the demand structure for medical
personnel. Hence, future workforce planning should be de-
signed to account for these changes.
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IMPROVEMENT OF HEALTHCARE QUALITY

Medical Al performs repetitive and standardized tasks, allow-
ing physicians to focus on treating severe and complex cases.®
It also analyzes pathological tissue images to improve diag-
nostic accuracy and consistency. Furthermore, it accurately
predicts various clinical risk factors, including risk assessment,
length of stay, complications, and readmissions, for patients
with degenerative diseases.* This predictive efficiency has led
to Al being utilized in mental health, including for classifying
mental illness and predicting treatment response. This con-
tributes to optimizing personalized care by suggesting the most
effective treatment options for each patient.*”

In addition, Al has shown excellent performance in the di-
agnosis of acute leukemia and has increased the precision of
treatment by providing detailed diagnostic information. It is
also used as a monitoring system for predicting mental health
conditions, such as pediatric attention deficit and hyperactiv-
ity disorder, and for supporting treatment and rehabilitation,*
reducing hospitalization period and mortality,” facilitating pa-
tient treatment adjustment, and improving the quality of di-
agnosis. Specifically, real-time health monitoring helps im-
prove the quality of life by maintaining patient independence,
preventing complications, and reducing personal healthcare
costs.” Furthermore, the commercialization of Al-based pre-
dictive models in the clinical setting will significantly improve
physician productivity by enhancing the precision of treatment
planning, enabling personalized therapy, and facilitating early
intervention. Consequently, the diffusion of medical Al is ex-
pected to bring about a shift in the structure of healthcare work-
force demand. Future healthcare workforce planning must
therefore be designed to account for these changes.

TECHNICAL LIMITATIONS, INITIAL
COST, AND COGNITIVE BURDEN ON
PHYSICIANS REGARDING THE
INTRODUCTION OF MEDICAL Al

Despite advances in Al technology, concerns regarding the
technical, clinical, ethical, and social risks of medical Al per-
sist."»** Medical Al is expected to improve physician productivi-
ty; however, it remains limited by bias, instability, accuracy con-
straints, limited controllability, and reliability concerns. Notably,
the technical limitations of Al have been reported in several
studies. Al used to diagnose intracranial aneurysms or detect
pneumonia lesions in COVID-19 patients showed significantly
lower specificity (the rate of incorrectly identifying disease in
the absence of pathology) than clinicians. Similarly, Al models
for lung nodule detection and classification still face technical
challenges, as instances have been reported where actual dis-
ease cases were misclassified as normal. This suggests that pa-
tient trust in Al-based diagnosis and treatment is not propor-
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tional to the level of technological advancement. Al has
consistently demonstrated accuracy in relatively simple images,
and image interpretation algorithms have shown remarkable
results in both accuracy and efficiency.” However, physicians
remain superior in complex or exceptional cases, and Al should
function as an auxiliary tool, not as a substitute for the deci-
sions of the attending clinician.* Patient surveys also show a
strong preference for Al as a support tool for medical decision-
making, rather than as an independent system.* Therefore, a
“human-in-the-loop” approach that ensures human control
and autonomy is essential. Al should be viewed not as an in-
dependent final decision-making tool, but as a tool that aug-
ments and complements the capabilities of healthcare profes-
sionals. Healthcare professionals should critically review Al
recommendations and comprehensively consider the pa-
tient’s individual characteristics, values, and complex clinical
circumstances to make a final decision. This collaborative
model compensates for the limitations of Al and fosters psy-
chological reassurance and trust among both patients and
healthcare professionals.

While medical Al is expected to have the potential to im-
prove productivity, some critics argue that the initial costs and
structural constraints inherent in its implementation could
offset its impact, leading to a “productivity paradox.”*® Even if
AT automates a significant portion of tasks, physicians must still
review the accuracy of judgment results and identify errors,
incurring cognitive burden and time.*” Furthermore, making
final decisions based on Al guidance can increase ethical re-
sponsibilities and decision-making burden.” This increased
workload, coupled with the stress of adapting to new technol-
ogies and procedures, can hinder physicians’ performance.” In
addition, if Al systems are insufficiently sophisticated or fail to
integrate seamlessly with existing workflows, such as EHRs and
PACS, they may disrupt clinical flow and create inefficiencies.
In particular, AI systems tend to be designed to focus on spe-
cific diseases, which may not adequately reflect the diversity
of real-world clinical settings, particularly in primary care set-
tings. Without careful design and appropriate workflow inte-
gration, stress and workload for primary care physicians can
increase.”® Additionally, physicians require parallel training
not only on how to use the technology but also on the ethical
principles and responsibilities associated with Al utilization.
A structural limitation exists where a gap in Al utilization and
acceptance is inevitable between large-scale institutions (such
as tertiary hospitals) capable of managing such comprehen-
sive operational frameworks and those that are not (e.g., pri-
mary care clinics). This disparity can lead to differences in ad-
aptation and perception between physicians in primary care
and tertiary hospitals. However, these critical viewpoints do
not negate the utility or practical necessity of medical Al. In-
stead, they emphasize the need to establish a comprehensive
complementary framework that enables medical Al to inte-
grate stably into the healthcare field and lead to tangible pro-

Medical Al and Physician Productivity

ductivity gains.

CONCLUSION AND PERSPECTIVES

As medical Al assists physicians in their diagnosis and takes
over routine tasks, it is increasingly recognized as a practical
tool for freeing physicians’ time to focus on more complex as-
pects of patient care. Maximizing the efficiency of patient care
through medical Al is a new means of effectively responding
to the increasing demand for care without increasing the num-
ber of physicians.'® In other words, improving productivity us-
ing medical Al suggests that more patients can be safely cared
for within the existing worlforce. Therefore, rather than rely-
ing on physical workforce expansion, a new policy approach
is required to increase productivity through capacity expansion
using digital technologies and Al The Organization for Eco-
nomic Co-operation and Development also emphasized the
need to actively support technology-based efficiency strategies
in its 2023 report, noting that “new technologies such as Al are
reducing the need for the workforce””' Ultimately, achieving
sustainable healthcare delivery requires not only expanding
the number of healthcare personnel but also establishing an
institutional foundation and infrastructure in which medical
staff can reliably utilize medical Al technologies that have been
proven effective in the field. In the future, medical policies
should aim to transition into a sustainable healthcare system
by reflecting both the pace of technological revolution and the
realities of the clinical environment.
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