
Introduction 

To become a doctor in South Korea, one must complete an educa-
tional curriculum at a medical school and pass the Korean National Li-
censing Examination for Physicians. The medical school education fol-
lows a competency-based curriculum that is grounded in the compe-
tencies society expects from doctors and is designed to equip graduates 
with the professional competencies necessary to treat patients from day 
one after graduation. Today’s society requires a higher level of compe-
tencies from doctors than in the past and places a strong emphasis on 
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practice under the Medical Act,” “topic 3: Medical malpractice and litigation,” “topic 4: Medical professionalism,” and “topic 5: Competency development 
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Keywords: Doctor’s job competencies; Research trend analysis; Topic modeling  

continuous competency development. This approach ensures that 
competencies are developed and expanded sequentially [1]. 

A doctor’s competencies refer to what the doctor is able to do, how 
the doctor approaches his/her practice, and the doctor’s role as a pro-
fessional, and include knowledge, skills, and attitudes [2,3]. Competen-
cy-based education is typically structured in four steps: identifying the 
appropriate competencies, designing a training program, establishing 
suitable assessment methods, and setting minimum passing standards 
[4]. Because the competencies required of doctors can vary significant-
ly depending on the clinical, cultural, and geographic context [5], deter-
mining core competencies is a critical step in planning competen-
cy-based education. In Canada, the CanMEDS (Canadian Medical Ed-
ucation Directions for Specialists) 2000 project outlined the general 
competencies needed by healthcare professionals [6], and in the Unit-
ed States, the Accreditation Council for Graduate Medical Education's 
six core competencies refer to a doctor’s role as a medical expert, com-
municator, collaborator, health advocate, manager, scholar, and profes-
sional [7]. In the United Kingdom, common competencies for medical 
students are detailed in Tomorrow’s Doctors, and for specialties in 
Good Medical Practice [8].  

In Korea, research on competency development has been ongoing 
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since 2007, initiated by a study on the common curriculum for medical 
specialties conducted by the Planning, Research, and Development 
Committee of the Korean Institute of Medical Education and Evalua-
tion [1]. The virtues and competencies required of doctors in Korea 
were recently updated in “Korean Doctor’s Role 2022,” which delineat-
ed 54 roles and regulations across five domains: patient care, communi-
cation and cooperation, social accountability, professionalism, and edu-
cation and research [9]. Patient care encompasses medical knowledge, 
medical care competency, and patient safety competency. Communi-
cation and collaboration involve interactions with patients and their 
families (guardians), as well as with health workers and the broader so-
ciety. Social accountability covers public and international health activi-
ties, along with participation in healthcare policy. Professionalism is 
characterized by ethical practice and autonomy, patient-doctor relation-
ships, self-regulation led by professionals, and competencies in profes-
sionalism and self-management. Education and research are defined by 
their respective competencies. The framework of the Korean Medical 
Competencies serves as a guideline for both basic medical education 
programs and postgraduate training. Therefore, it is essential that these 
guidelines continue to be updated to reflect the evolving context of Ko-
rean society and to align with future developments [10]. Analyzing re-
search trends is one method of identifying issues related to medical 
competencies in Korea. 

Research trend analysis is a method used to identify societal needs, 
and to date, it has primarily been conducted through systematic reviews 
[11-13]. However, systematic reviews involve categorizing and analyz-
ing past studies based on the knowledge and insights of a limited num-
ber of experts. The diversity of concepts and contexts in the literature 
can make it challenging to set criteria without introducing subjectivity, 
which in turn narrows the scope of the analysis [14,15]. To address 
these limitations and derive more cohesive and structured outcomes, 
text network analysis on the basis of text mining has increasingly been 
employed. 

Text network analysis offers the advantage of not being constrained 
by specific tools, allowing for the systematic organization and explana-
tion of knowledge structures through the derivation of features in the 
form of a connection network [16]. It also facilitates an intuitive under-
standing of context by identifying influential keywords within a large 
corpus of text and examining the relationships between these keywords 
[17]. In addition, topic modeling yields comprehensive insights by un-
covering latent topics within the text and analyzing the associations and 
distributions of each topic. This enables the identification of key topics 
and their interrelationships at a micro level, as well as the discernment 
of the evolution and context of key topics and the trends of topics over 

time at a macro level [18,19]. Analyzing research trends through text 
network analysis can aid in comprehending the progression of research 
over time, future issues, and the interconnectedness of concepts, which 
can help organize the context of the knowledge structure. 

Therefore, this study aimed to extract keywords from research on 
doctors’ job competencies in Korea over the past decade using text net-
work analysis and to analyze the interconnections among these key-
words. Furthermore, we examine the primary topics addressed in the 
research on doctors’ job competencies in Korea and explore research 
trends by tracking how each topic has evolved over time. This analysis 
will assist in proposing future research topics and directions for the ad-
vancement of doctors’ job competencies in Korea. 

Methods  

1. Study design 
Text network analysis and topic modeling techniques were used to 

analyze domestic research trends related to doctors’ job competencies. 
A variety of software tools are available for text network analysis, includ-
ing NetMiner, NodeXL, UCINET, and NetDraw. For our study, we se-
lected NetMiner ver. 4.2 (Cyram Inc., Seongnam, Korea), a social net-
work analysis program known for its interactive data analysis and visu-
alization capabilities, which also allows for representation as a 2-mode 
network [20]. Initially, we identified and extracted the articles for analy-
sis. We then explored the relationships between the primary keywords 
using frequency and centrality analyses. This process enabled us to 
identify the main topics of research. Subsequently, we examined the 
evolution of these topics over the past 10 years, analyzing how they 
have been addressed in scholarly work.  

2. Data collection 
Using Biblio Data Collector in NetMiner ver. 4.2 (Cyram Inc.), we 

conducted a search for studies published between 2011 and 2020 that 
are listed in the Korea Citation Index. Our search criteria included the 
keywords “doctor’s job competencies,” “doctor’s competency,” “doctor’s 
professionalism,” “doctor’s role,” “doctor’s accountability,” “doctor’s job,” 
and “medical care professionalism” in the title and abstract. We initially 
extracted a total of 1,945 articles. After excluding duplicates and off-top-
ic studies, we narrowed the selection down to 1,885 articles for analysis. 

3. Pre-processing 
We extracted 6,694 words using the refinement and morphological 

analysis functions of NetMiner ver. 4.2 (Cyram Inc.), and we per-
formed pre-processing to organize them into analyzable data. First, we 
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removed conjunctions, prepositions, adverbs, and investigations, retain-
ing only nouns. We also discarded keywords that appeared fewer than 5 
times across all articles. Subsequently, we excluded words that were not 
present in at least 20 articles within the study or were deemed com-
mon, frequently occurring across all documents, as indicated by a term 
frequency-inverse document frequency (TF-IDF) of less than 0.05. 
This process yielded a refined dataset of 3,125 words. 

4. Data analysis 
First, we conducted a centrality analysis of the extracted keywords, 

utilizing both keyword frequency and TF-IDF. A TF-IDF value ap-
proaching 0 indicates a word’s commonality across all documents. 
Consequently, we eliminated words with low TF-IDF values to isolate 
significant terms that encapsulate the core meanings within the docu-
ments [21]. Subsequently, we pinpointed key nodes by evaluating de-
gree centrality, closeness centrality, and betweenness centrality. Degree 
centrality assesses a keyword’s influence based on the number of direct 
connections it has with other keywords. In contrast, betweenness cen-
trality gauges the extent to which a keyword acts as a bridge between 
two other keywords, with higher centrality reflecting more frequent ap-
pearances on the shortest paths between other nodes. Keywords with 
high betweenness centrality are pivotal in controlling the flow of infor-
mation and exert a substantial impact on the network’s overall connec-
tivity and information flow. To visually interpret the positions and rela-
tionships among keywords, we employed NetMiner ver. 4.2 (Cyram 
Inc.), applying a spring method for visualization. For our second step, 
we utilized the latent Dirichlet allocation algorithm within the NetMin-
er ver. 4.2 plugin (Cyram Inc.) to identify latent topics through topic 
modeling , which analyzes word associations. We set the TF-IDF 
threshold at 0.5 and the minimum word length at two characters. The 
silhouette coefficient, with parameters α = 0.3 and β = 0.02, helped us 
determine that the optimal number of topics was five. The silhouette 
coefficient evaluates the quality of clustering, with values nearing 1 sig-
nifying more distinct clustering. Effective clustering indicates that clus-
ters are well separated from one another and that data points within the 
same cluster are closely related [22]. 

The number of main keywords for each topic derived from the topic 
modeling results was set to 15. We then conducted a two-mode social 
network analysis to examine the network structure of the relationships 
between words within each topic. Next, we analyzed the temporal evo-
lution of topics by dividing the timeline into four periods: 2011–2013, 
2014–2016, 2017–2019, and 2020–2021. To identify patterns in the 
fluctuation of topics over these periods, we conducted a linear regres-
sion analysis using the period as the independent variable and the pro-

portion of each topic within the total documents as the dependent vari-
able. Based on the direction and significance of the regression coeffi-
cients, we classified the topics into four categories: hot (+, p < 0.05), warm 
(+, p > 0.05), cool (-, p > 0.05), and cold (-, p < 0.05). “Hot topics” indicat-
ed areas with growing research interest, while “cold topics” pointed to 
those with waning interest. Additionally, trends that were not statistically 
significant but still exhibited an upward or downward trajectory were la-
beled as “warm topics” and “cool topics,” respectively. The comprehensive 
methodology for analyzing the results is shown in Figure 1.  

Data 
collecting

Data pre- 
processing

Analysis

1,945 Domestic articles from Biblio Data Collector by 
NetMiner

Extract 6,694 keywords

772 Keywords assessed for eligibility

Keywords centrality analysis

Topic modeling analysis

Regression analysis

3,125 Keywords included in analysis

1,911 Articles assessed for eligibility

1,885 Titles, abstracts, and keywords included in pre-data 
processing

34 Duplicate articles were removed

1,738 Low frequency (>5) keywords were removed

Clustering keywords with the same meaning (-154)

187 Low article appearance (>20) keywords were 
removed

718 Included TF-IDF <0.05

27 Unrelated articles were removed

Figure 1. Research flow. TF-IDF, Term Frequency-Inverse Document Fre-
quency.
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Results 

1. Key words from research on Korean doctors’ job 
competencies 

1) Key words 
The top 20 words with the highest simple co-occurrence in studies 

of doctors’ job competencies conducted between 2011 and 2020 are 
listed in Table 1. The word “family” appeared with a frequency of 651, 
followed by “revise” at 558, “denial” at 545, and “health” at 517. The 
most frequently appearing words in these studies also followed a similar 
order, with “health,” “family,” and “revision” being the most common. 

2) Centrality analysis 
As shown in Table 2, the centrality analysis of the main keywords in 

studies on doctors’ job competency published in Korean journals from 
2011 to 2021 revealed that both connection centrality and proximity 
centrality were higher for the terms “life” (0.778, 0.818), “nation” 
(0.736, 0.791), “informed” (0.722, 0.783), “license restriction” (0.708, 
0.774), and “rights” (0.708, 0.774). Additionally, mediational centrality 
was observed in descending order for “life” (0.019), “level” (0.018), “na-
tion” (0.018), “informed” (0.017), “ethics” (0.015), and “effect” (0.015). 
The centrality network map illustrates that the words “human,” “rights,” 
“legislation,” “life,” “guarantee,” and “law” are positioned at the center of 

the network and are represented by large nodes, indicating high central-
ity (Figure 2). 

2. Topic modeling 
The silhouette coefficient was derived to determine the optimal 

number of topics for a study on Korean doctors’ job competencies. The 
analysis indicated that five topics were most suitable, with a silhouette 
score of 0.737. As shown in Table 3, the key words that emerged in 
Topic 1 were “life,” “death,” “rights,” “human,” “diagnosis,” and “suicide,” 
which we labeled “life and death in medical situations.” Topic 2 was 
named “medical care practice under the Medical Act,” with the follow-
ing keywords: “remote,” “medical law,” “ruling,” “restriction,” “license,” 
and “amendment.” Topic 3 was labeled “medical malpractice and litiga-
tion,” with the following keywords: “naming,” “description,” “damages,” 
“compensation,” “interruption,” and “violation.” Topic 4 was labeled 
“medical professionalism,” with key words such as “autonomy,” “state,” 
“ethics,” “regulation,” “principles,” and “surgery.” Topic 5 was named 
“competency development education for medical students,” with key 
words such as “learning,” “student,” “university, program,” and “perfor-
mance.” Each topic contained 336, 306, 457, 307, and 548 studies. The 
network of 15 key words per topic was visualized as a spring topic-key-
word map, and as shown in Figure 3, topics 3 and 4 were connected 
around the keyword “malpractice,” and topics 4 and 5 were connected 
around the keyword “level.” 

Table 1. High-ranking keywords by frequency in research 

No. Keyword Frequency Appearance frequency in research
1 Family 651 315
2 Revision 558 335
3 Denial 545 218
4 Health 517 398
5 The Act on Life-Sustaining Treatment Determination 464 154
6 Contract 450 174
7 Malpractice 392 258
8 Instruction 372 275
9 Nation 366 241
10 Rights 356 254
11 Regulation 349 148
12 Prohibition 333 195
13 Supreme court 294 127
14 College 273 250
15 Consent 263 147
16 Robot 227 159
17 Medical license 211 161
18 Objectives 209 125
19 Reparation 189 141
20 Legal 174 101
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Table 2. High-ranking keywords by degree centrality, closeness centrality, and betweenness centrality 

No.
Degree centrality Closeness centrality Betweenness centrality

Keywords Value Keywords Value Keywords Value
1 Life 0.778 Life 0.818 Life 0.019
2 Nation 0.736 Nation 0.791 Level 0.018
3 Informed 0.722 Informed 0.783 Nation 0.018
4 License restrictions 0.708 License restrictions 0.774 Informed 0.017
5 Rights 0.708 Rights 0.774 Ethics 0.015
6 Medical personnel 0.694 Medical personnel 0.766 Effect 0.015
7 Principle 0.681 Principle 0.758 License restrictions 0.015
8 Health insurance 0.681 Health insurance 0.758 Permissible range 0.014
9 Permissible range 0.667 Permissible range 0.750 Rights 0.014
10 Human 0.667 Human 0.750 Human 0.013
11 Level 0.667 Level 0.750 Principle 0.013
12 Legal 0.667 Legal 0.750 Autonomy 0.013
13 Ethics 0.653 Ethics 0.742 Medical personnel 0.013
14 Effect 0.639 Effect 0.735 Health insurance 0.012
15 Life-sustaining 0.639 Life-sustaining 0.735 Safety 0.012
16 Constitution 0.625 Constitution 0.727 Environment 0.012
17 Autonomy 0.625 Autonomy 0.727 Legal 0.011
18 Safety 0.625 Safety 0.727 Risk 0.010
19 Infringement 0.611 Infringement 0.720 Healthcare 0.009
20 Lawmaking 0.611 Lawmaking 0.720 Revision 0.009

Figure 2. Centrality network map.
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3. Trends in doctor’s job competencies over time 

1) Research trends by year 
As shown in Figure 4, the most frequently studied topics in Korean 

research on doctor’s competencies were Topic 5 (“competency devel-

opment education for medical students”) (28%), Topic 3 (“medical 
malpractice and litigation”) (25.8%), and Topic 1 (“life and death in 
medical situations”) (18.3%). In other words, over the past decade, Ko-
rean researchers have been most interested in education for medical 
professionals in their research on doctors’ competencies. The highest 

Table 3. Core keywords and number of documents by topic 

Rank Topic 1: life and death in 
medical situations

Topic 2: medical practice 
under the Medical Act

Topic 3: medical  
malpractice and litigation

Topic 4: medical  
professionalism

Topic 5: competency  
development education 

for medical students
1st Life Telemedicine Life-sustaining Autonomy Learning
2nd Death Medical Service Act Informed Nation Student
3rd Rights Court Decision Damage Ethics College
4th Human Restriction Reparation Regulation Program
5th Diagnosis License Withdrawal Principle Outcome
6th Suicide Revision Violation Surgery Level
7th Patent Permission Infringement AI Safety
8th Dignity Medical personnel The Act on Life-Sustaining 

Treatment Determination
Risk Objectives

9th Palliative Refusal Malpractice Profession Environment
10th Assistance Prohibition Family Occupation Professor
Documents n=336 n=306 n=457 n=307 n=548

Figure 3. Topic modeling network: a topic-keyword map.
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proportion of studies (16.1%) was published in 2019 (Table 4). Look-
ing at the yearly trends by topic, Topic 1 (16.8%) and Topic 3 (20.2%) 
had the highest number of publications in 2019, while Topic 2 had the 
highest number of publications in 2016 (22.3%), Topic 4 in 2018 
(22.6%), and Topic 5 in 2017 (17.8%). 

2) Research trends over time 
Upon analyzing the research trends over time (Figure 5), we found 

that from 2011 to 2016, corresponding to the first and second periods, 
Topic 5 (“education for healthcare professionals”) was the most studied 
topic, accounting for 39.3% and 31.8% of studies, respectively, while 
from 2017 to 2019 and 2020 to 2021 (i.e., the third and fourth peri-
ods), Topic 3 (“medical malpractice and litigation”) was the most stud-
ied topic, in 27.5% and 25.1% of studies, respectively. As time passes 
from first to fourth periods, the proportion of studies dealing with Top-
ic 5 (“education for medical professionals”) decreased from 39.3% to 
19.3%, while that of studies on Topic 4 (“medical professionalism”) in-
creased from 7.9% to 16.3%. To characterize the topics over time, we 
ran a linear regression analysis, and as shown in Table 5, all of the regres-
sion coefficients were negative and statistically insignificant, corre-
sponding to “cool topics.” This shows that the number of studies per 
topic gradually decreased as time increased, but the difference was not 
statistically significant. 

Discussion 

Using text network analysis and topic modeling, we analyzed re-
search trends related to doctors’ job competency in studies published in 
Korea from 2011 to 2020. 

Figure 4. Proportional distribution of research on the 5 topics for 10 years.
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Figure 5. Topic trends during the study period.

Table 5. Regression analysis results for each topic 

Topic B β t-value p-value Durbin Watson Type
Topic 1 -0.500 -0.164 -0.288 0.792 3.010 ‘Cool topic’
Topic 2 -1.900 -0.878 -3.181 0.050 3.107 ‘Cool topic’
Topic 3 -0.100 -0.029 -0.049 0.964 3.247 ‘Cool topic’
Topic 4 -1.000 -0.606 -1.321 0.278 2.267 ‘Cool topic’
Topic 5 -0.500 -0.154 -0.269 0.805 3.372 ‘Cool topic’

The most frequently occurring words in studies of doctors’ job com-
petencies published in Korea from 2011 to 2021 were “family,” “revi-
sion,” “denial,” and “health.” These terms were prevalent across multiple 
studies. The word “family” appeared most often in discussions about 
disclosing medical errors to patients and their families, the doctor’s duty 
to provide explanations to patients and their families, obtaining con-
sent, and the treatment of individuals without family ties. “Revision” 
was commonly associated with changes to healthcare legislation, while 
“denial” frequently arose in the context of doctors’ refusal to provide 
treatment and patients’ legal right to refuse treatment. The term 
“health” was used in various contexts, including community and patient 
health, the right to health, health-related issues, and the National Health 
Insurance Act. These findings indicate that legal considerations regard-
ing the rights of patients and doctors in medical contexts are a domi-
nant theme. The results align with those from the centrality analysis. 

The terms that exhibited significant centrality in both connection 
and proximal centrality analyses included “life,” “nation,” “informed,” “re-
striction,” and “right.” Additionally, the words that served as key media-
tors in the relationships between other terms were “life,” “level,” “nation,” 

“informed,” and “ethics.” When examining the terms with high connec-
tion and proximity centrality, “life” was predominantly associated with 
discussions on the protection of patient life, legal regulations concern-
ing life, and bioethical principles. The term “nation” was frequently used 
in the context of national health and welfare, philosophical consider-
ations at the national level, laws, and policies, as well as to highlight the 
variances among different countries. The word “informed” was primari-
ly used in reference to the obligation of physicians to provide clear ex-
planations of their medical practices. 

In other words, the keyword network analysis showed that discus-
sions about national policies concerning the principle of respect for life 
and the legal obligations of physicians in medical contexts are prevalent. 
This finding aligns with the “Korean Doctor’s Role, 2022” which high-
lights the importance of patient safety competencies and social respon-
sibilities, including effective communication and collaboration with so-
ciety, engagement in public and international health initiatives, and in-
volvement in healthcare policy [9]. This trend may be due to the focus 
of the Korean journals examined in this study, which predominantly 
address healthcare-related laws and policies, such as those found in ‘The 
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Korean Society of Law and Medicine,’ ‘The Korean Journal of Medical Ethics,’ 
‘The Korea Consumer Law,’ ‘The Asia Pacific Journal of Health Law & Eth-
ics.’ Furthermore, the exploration of doctors’ legal responsibilities is not 
unique to Korea. International studies, such as those on a national palli-
ative care competency framework [23] and the ethical and legal con-
siderations surrounding end-of-life care in intensive care units [24], also 
address these issues. 

Second, topic modeling identified a total of five distinct topics. Topic 
1’s primary keywords included “life,” “death,” “rights,” “human,” and “di-
agnosis.” This topic predominantly comprised studies that sought to 
delineate and educate individuals about the varying perceptions and 
concepts encountered in medical contexts. Topic 2 featured terms such 
as “remote,” “medical law,” “judgment,” “restriction,” and “license.” It fo-
cused on discussions regarding the criteria for limiting physicians’ liabil-
ity, the restriction of medical care, and the competition arising from le-
gal judgments within the realm of medical law, as well as the legitimacy 
of doctor-patient interactions via telemedicine under existing telemedi-
cine regulations. Topic 3 encompassed keywords like “life-sustaining,” 
“informed,” “damages,” and “compensation.” It revolved around legal 
precedents and cases involving the withdrawal of life-sustaining treat-
ment as stipulated by the Act on Decisions on Life-Sustaining Treat-
ment for Patients enacted in February 2018, in addition to liability is-
sues related to damages for failing to provide adequate explanations or 
for medical malpractice. Topic 4 addressed the professional self-regula-
tion of physicians, as well as the variations in national policies and prin-
ciples. Lastly, Topic 5 examined the outcomes of various educational 
programs for university students at medical schools and hospitals. 

After identifying keywords and original articles, the topics were orga-
nized as follows: life and death in medical situations, medical practice 
under the Medical Act, medical malpractice and litigation, medical pro-
fessionalism, and competency development education for medical stu-
dents. It is apparent that topics 1, 2, and 3 primarily involve discussions 
about medical law, while topics 4 and 5 pertain to medical education. 
Concurrent with this study, there were 745 international studies in-
dexed in PubMed that shared themes with Topic 1, focusing predomi-
nantly on the quality of life of patients with chronic diseases or cancer 
[25] and end-of-life care [26]. Regarding Topic 2, 194 articles were re-
trieved on topics such as medical liability and related topics [27], medi-
cal malpractice under criminal law [28], and doctor’s liability in artificial 
intelligence-enabled healthcare [29]. Themes similar to Topic 3 were 
found in 2,646 studies retrieved from PubMed in the last decade: medi-
cal malpractice [30,31], medical litigation [32], and medical malprac-
tice [30,31]. There were 6,106 international studies similar to Topic 4, 
of which 1,343 involved medical students and 1,780 involved physi-

cians. There were studies on the concept of medical professionalism 
[33] and the relationship between medical professionalism and doc-
tor’s well-being [34]. Topic 5 focused on the outcomes of healthcare 
professional development education, and 36,729 related articles were 
retrieved. There were also studies on competency education methods 
for medical students [35] or education for specific competencies of res-
idents or doctors [36,37]. Thus, the five major themes of doctor’s com-
petencies identified in this study have been similarly studied abroad. 

Third, we analyzed changes in research topics over time and found 
that the most frequently studied topic in Korea was Topic 5 (“compe-
tency development education for medical students”), followed by Top-
ic 3 (“medical malpractice and litigation”) and Topic 1 (“life and death 
in medical situations”). However, there was no significant difference in 
the proportion of studies by topic over time. When comparing this 
study with international research, it is noteworthy that there were 
36,729 studies related to medical personnel competency development 
education in PubMed during the same period, which represents a sub-
stantial volume of research compared to other topics. In the analysis of 
research trends by period, from 2011 to 2016, which corresponds to 
the first and second periods, Topic 5 (“competency development edu-
cation for medical students”) was the most researched. This surge in in-
terest likely occurred due to the shift to the medical graduate school 
system in 2009, prompting numerous studies related to identifying the 
characteristics of medical graduate students [38], curriculum develop-
ment and evaluation [39], and school adaptation [40]. In addition, be-
tween 2017 and 2021 (i.e., in the third and fourth periods), Topic 3 
(“medical malpractice and litigation”) was extensively studied. This in-
creased focus can be attributed to the full implementation of the end-
of-life decision-making system in Korea in February 2018, leading to a 
significant rise in discussions on this topic before and after its introduc-
tion. Of the 280 articles retrieved using the keyword “end-of-life deci-
sion-making,” 218 were published in 2017 or later, covering topics such 
as a review of the end-of-life decision-making system [41], compari-
sons with overseas end-of-life decision-making laws [42], and differ-
ences in perceptions of end-of-life decision-making [43]. 

According to the linear regression analysis, all the topics were consid-
ered “cool,” with regression coefficients displaying negative signs that 
were not statistically significant, as they exceeded a significance level of 
0.05. Consequently, it can be inferred that research on doctors’ profes-
sional competence has been on the decline over the past decade, shift-
ing focus toward specific competency development education, such as 
professional performance. Despite the lack of statistically significant dif-
ferences in this study’s findings, the proportion of research on Topic 5 
(“competency development education for medical students”) has seen 
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a gradual decrease from period 1 to period 4. In contrast, research on 
Topic 4 (“medical professionalism”) has seen an increase. This trend 
suggests a growing emphasis on professionalism within the common 
competencies of doctors. This shift aligns with the crisis in traditional 
medical professionalism and the societal call for a new form of profes-
sionalism that moves away from exclusive elitism [44]. The concept of 
medical professionalism [45], the emphasis on its importance [46], and 
the growing number of discussions on professionalism education 
methods [47] can be considered a response to the needs of the times. 

As shown above, studies related to physicians’ professional compe-
tencies have been conducted on various topics, with a particular focus 
on medical activities as defined by the Medical Act and the develop-
ment of medical personnel’s competencies. This emphasis is largely in 
response to current issues such as the creation of medical specialty 
graduate schools and the implementation of the End-of-Life Decision 
Act. These developments indicate a shift in research topics concerning 
physicians’ competencies to better align with societal changes. Thus, 
there is a need for ongoing refinement of competencies, taking into ac-
count societal needs and contexts. Over the past decade, research has 
primarily concentrated on the foundational concepts of physicians’ 
competencies and educational methodologies. In the future, it will be 
necessary for research to evaluate the effectiveness of a systematic ap-
proach to developing and educating physicians on “entrustable profes-
sional activities” that incorporate these competencies. 

The limitations of this study are as follows: The analysis of research 
trends was segmented into four periods, with first to thirds periods span-
ning 3 years each, whereas fourth periods encompasses only the 2 years of 
2020 and 2021. This discrepancy complicates statistical comparisons 
with the other periods. Furthermore, although it was anticipated that a 
significant number of studies would address the educational shifts 
prompted by coronavirus disease 2019 (COVID-19), which instigated 
innovative changes in medical education, only published studies were in-
cluded in the fourth periods. Consequently, this does not represent the 
full scope of research on physician competencies related to COVID-19. 
Future research should focus on analyzing the ongoing trends, particular-
ly during this critical period of transformation in medical education. 
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