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Evidence-based practice and evidence-practice gap:
status, challenges, and solutions

Soo Young Kim

Department of Family Medicine, Kangdong Sacred Heart Hospital, Hallym University College of Medicine, Seoul, Korea

Evidence-Based Practice (EBP) is an approach that utilizes the best evidence for patient care, and its importance is growing in various
fields to improve patient-centered care. However, the Evidence-Practice Gap (EPG) that occurs in the practical application of EBP re-
mains a significant problem. EPG refers to the gap between research results and actual clinical practice, which can hinder the optimiza-
tion of patient care and lead to inefficiencies in the healthcare system. This review introduces the concepts of EBP and EPG and exam-
ines educational approaches such as Sicilian statements and Core Competencies in Evidence-Based Practice. In addition, we discuss
translational research, knowledge transfer, multidisciplinary collaboration, and evidence-based policymaking, which are key efforts to
resolve EPG. In addition, we emphasize the importance of setting research directions using the Evidence Gap Map (EGM) along with na-
tional strategies to promote the spread of EBP. This paper discusses how strategic approaches and policy efforts to resolve the EPG can
contribute to the actual clinical application of EBP and suggests future research directions.

Keywords: Decision support systems, clinical; Evidence-based practice; Guideline adherence; Health policy; Implementation science;

Translational science, biomedical

Introduction

Evidence-Based Practice (EBP) has emerged as a fundamen-
tal approach in modern healthcare, integrating the best avail-
able evidence with clinical expertise and patient preferences
to enhance healthcare outcomes [1]. Despite its recognized
benefits, a persistent challenge exists in translating research
findings into routine clinical practice, a phenomenon known
as the Evidence-Practice Gap (EPG) [2]. This gap not only
impedes the adoption of scientifically validated interventions
but also contributes to variations in patient care and ineffi-
ciencies within healthcare systems [3].

Several barriers contribute to the persistence of the EPG,
including limited access to evidence-based resources, time
constraints, complexity of clinical guidelines, and resistance

to change within healthcare institutions [4]. Addressing
these challenges requires a multifaceted approach, includ-
ing educational initiatives such as the Sicilian Statements on
EBP, competency-based training, and systematic knowledge
translation strategies [5].

This review explores the current status of EBP, the chal-
lenges associated with the EPG, and potential solutions for
its resolution. By examining educational strategies, trans-
lational research, multidisciplinary collaboration, and ev-
idence-based policymaking, this paper aims to provide a
comprehensive understanding of how strategic efforts can
facilitate the integration of EBP into routine clinical practice
and ultimately improve healthcare outcomes.
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Evidence-Based Practice

David Sackett, known as the founder of evidence-based med-
icine (EBM), defined EBM as “the conscientious, explicit and
judicious use of current best evidence in making decisions
about the care of individual patients” [1]. His definition im-
plies that EBM is making decisions related to patients using
appropriate evidence in clinical situations. The MeSH (Med-
ical Subject Headings) definition of EBM is “An approach of
practicing medicine with the goal to improve and evaluate
patient care. It requires the judicious integration of best re-
search evidence with the patient's values to make decisions
about medical care” [6], which is almost similar to the defini-
tion by David Sackett.

A term used together with EBM is evidence-based practice
(EBP). In the MeSH system, EBP is a broader term than EBM.
The MeSH definition for EBP is “A way of providing health
care that is guided by a thoughtful integration of the best
available scientific knowledge with clinical expertise” [6].
This shows that EBM is a term used primarily for clinical pur-
poses, while EBP is a term applied to the entire health care
including clinical care.

In this regard, the Sicilian statements on EBP suggested the
use of the term ‘EBP’ rather than ‘EBM’ [7]. The Sicilian state-
ments include a definition of EBP, a description of the skills
required to practice in an evidence-based manner and a cur-
riculum that outlines the minimum requirements for training
health professionals in EBP.

Sicily statements

The Sicily statements were agreed upon by several EBP-relat-
ed experts gathered in Sicily in September 2003 at the second
international conference of Evidence-Based Health Care
Teachers and Developers. Sicily's statements include five rec-
ommendations [7]. The five are as follows:

1. The professions and their colleges should incorporate
the necessary knowledge, skills and attitudes of EBP into
their training and registration requirements.

2. Curricula to deliver these competencies should be
grounded in the “five-step model”

3. Further research into the most effective and efficient
methods for teaching each step should be fostered, and
linked with ongoing systematic reviews on each step.

4. Core assessment tools for each of the steps should be
developed, validated, and made freely available interna-
tionally.

5. Courses that claim to teach EBP should have effective
methods for teaching and evaluating all components.

The recommendations include that EBP requires that

medical professionals be trained and practiced in the skills,
attitudes, and knowledge of EBP, that this training should
be conducted according to the five-step model proposed by
David Sackett, and that core assessment tools should be de-
veloped for this training.

The five steps proposed by David Sackett are as follows [1]:

1. Translation of uncertainty to an answerable question.

2. Systematic retrieval of best evidence available.

3. Critical appraisal of evidence for validity, clinical rele-

vance, and applicability.

4. Application of results in practice.

5. Evaluation of performance.

These five steps are often referred to as 4A, 1E (Ask, Ac-
quire, Appraise and interpret, Apply, Evaluate).

Core competencies in evidence-based practice

These Sicilian statements led to the development of the Core
Competencies in Evidence-Based Practice. EBP is a core
component of undergraduate, graduate, and continuing edu-
cation curricula worldwide, yet a lack of EBP knowledge and
skills remains one of the most commonly reported barriers
to EBP implementation. Therefore, a standardized set of EBP
core competencies could improve EBP teaching and learn-
ing programs and EBP knowledge [8]. Core competencies
are the minimum set of attributes that an individual must
possess, such as applied knowledge, skills, and attitudes, that
are measured against appropriate standards [9]. The Core
Competencies in Evidence-Based Practice were developed
through the following processes: (1) a draft based on a lit-
erature review on EBP education, (2) a two-round Delphi
survey centered on experts, and (3) a final decision through
a consensus meeting. The EBP core competencies are divid-
ed into three levels: M (“mentioned”): only mentioned (as
a well-known fact of the core competency); E (“explained”):
simply explained in the educational program (content is
understood without practice); and P (“practiced with exercis-
es”): practice is required (practice is implemented to ensure
detailed understanding). Among the 86 core competencies,
“P” for “Introductory” includes “EBP 5-step practice; for “Ask”
“identification of question categories, PICO (Population, in-
tervention, comparison, outcome) creation, and PICO modi-
fication attempt”; for “Acquire stage’, “convert core questions
into search terms, find search sources”; for “Appraise and
interpret stage’, “interpret uncertainty of measurements, in-
terpret types of measurements, critically evaluate systematic
review, identify key elements of clinical trials and interpret
measurements, critically evaluate diagnostic studies, and
distinguish between evidence-based and opinion-based

” u

treatment guidelines.” For the” Apply stage’, “patient partic-

https://doi.org/10.63528/jebp.2025.00001
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ipation in medical decision-making, understanding shared
decision-making” was given a P grade [8].

Evidence-Practice Gap

One of the most critical challenges in EBP implementation is
the Evidence-Practice Gap (EPG), which has garnered signif-
icant attention from various healthcare systems worldwide.
Despite the availability of high-quality research findings, cli-
nicians frequently struggle to integrate them into their clini-
cal decision-making processes. This gap hinders the optimi-
zation of patient care and contributes to inefficiencies within
healthcare systems. This gap can impede the optimization of
patient care and lead to inefficiencies in the health care sys-
tem. [10] There are several reasons for the evidence-practice
gap. Time constraints make it difficult for clinicians to access
new research results [2], clinical practice guidelines may be
too complex or conflicting [4], resources to access medical
literature may be lacking, and institutional and cultural barri-
ers may prevent adequate reimbursement of evidence-based
care [3]. To bridge the evidence-practice gap, continuing
medical education (CME) and clinical decision support
systems (CDSS) should be introduced [11], establishing an
evidence-based treatment culture through activating mul-
tidisciplinary conferences, case-based learning, etc. [12]. In
addition, patient education and shared decision making can
maximize treatment effects by explaining evidence-based
treatment options to patients and through collaborative deci-
sion making with patients [13].

Among various EPG-related issues, we will explain the Ev-
idence practice time gap (EPTG), EBP-related KAP (Knowl-
edge, Attitude, Behavior), each country's efforts to resolve
EPG, and the Evidence Gap Map (EGM), which is one of the
methodologies suggested to resolve EPG.

Evidence practice time gap (EPTG)

The evidence practice time gap refers to “the significant delay
between when new research evidence is published and when
it is actually implemented into routine practice” [14]. Twen-
ty-five years ago, Balas and Boren et al. reported that 17 years
were needed for the practical use of pneumococcal vaccina-
tion, thrombolytic therapy, diabetic eye exam, beta-blockers
after a myocardial infarction, cholesterol screening, fecal oc-
cult blood testing, and diabetic foot care after the publication
of evidence, and this was called the 17-year time gap in many
literatures [15]. Later, Khan et al. published a study to con-
firm this again, calculating the average period of time during
which five cancer prevention methods (mammography
screening, smoking cessation, colorectal screening, HPV test-

https://doi.org/10.63528/jebp.2025.00001

ing, and HPV vaccination) were implemented in 50% of actu-
al practice, and the average period was 15 years (range of 13
to 21 year) [16]. In fact, even after 20 years, the gap between
the evidence and actual clinical practice has not narrowed.
This fact has become an important opportunity for many
countries to seriously address the evidence gap issue.

EBP-related KAP (Knowledge, Attitude, Behavior)
"KAP" stands for "Knowledge, Attitude, and Practice,” which
is a framework commonly used in research, particularly in
public health, to assess people's understanding (knowledge),
beliefs (attitude), and actual behaviors (practice) related to a
specific topic or health issue [17]. In that respect, examining
KAP research in EBP helps us understand the current status
of the evidence-practice gap. Currently, several systematic
reviews have been published on EBP-related KAP, of which
three are representative. In a systematic review of 57 studies
on knowledge, attitude, and practice of graduate physicians
toward evidence-based medicine (EBM), many physicians
have poor EBM knowledge and skills, while the majority of
them have a positive attitude toward the implication of EBM.
The most significant barrier cited by respondents was lack of
time [18].

In a systematic review examining KAP of nursing students
and nurses toward EBP, nursing students and nurses have
positive attitudes toward EBP. However, they lacked the nec-
essary knowledge and skills [19].

When examining the effectiveness of evidence-based
healthcare (EBHC) educational interventions on healthcare
professionals' knowledge, skills, attitudes, behavior of EBHC,
clinical process and care outcomes through 61 RCTs, it
showed improvements in knowledge, attitudes and behavior
up to 6 months [20]. In a study conducted on Korean nurses,
attitudes toward EBP were the highest, knowledge and beliefs
were moderate, and implementation was the lowest [21].

In summary, overall beliefs and attitudes toward EBM are
generally positive, but the knowledge underlying the atti-
tudes and beliefs is mixed, and EBM implementation is very
inadequate.

Efforts by countries to solve EPG
In order to resolve the evidence-to-practice gap, each coun-
try has developed various strategies and research fields. Rep-
resentative examples include the US: Translational Research
and Implementation Science, Canada's Knowledge Transla-
tion, AH-TRIP (Australian Health Translation Research and
Implementation Platform), and the UK's Cooksey Report.

In the US, translational research and implementation sci-
ence have been developed to reduce the evidence-to-prac-



Kim. Evidence-based practice and evidence-practice gap

tice gap. Translational research focuses on the process of
connecting basic science research results to clinical appli-
cations, and is subdivided into T1 (basic science to human
research), T2 (clinical research to practice application), T3
(diffusion within the health care system), and T4 (application
in the public health context) [22]. Implementation Science is
a research field that enables effective evidence-based inter-
ventions to be implemented in real-world settings, and plays
a role in developing and evaluating strategies for practical
application [23].

In Canada, the concept of Knowledge Translation (KT) has
been developed to promote evidence-based practice. The
Canadian Institutes of Health Research (CIHR) defines KT as
“the process of communicating and utilizing research results
to knowledge users more effectively” and emphasizes inter-
active and end-of-grant KT strategies [24].

Australia is attempting to close the evidence-practice gap
through the Australian Health Translation Research and Im-
plementation Platform (AH-TRIP). AH-TRIP is a platform that
supports the rapid translation of research results into health
care practice, promoting multidisciplinary approaches and
collaborative research. This strengthens evidence-based
policymaking and clinical application, and strengthens links
between government and research institutions [25]. In the
UK, the Cooksey Report in 2006 analyzed the problems of
translational research within the research and development
(R&D) system and presented strategies to improve it. The re-
port defined the gap between research and practical applica-
tion as a "dual gap" and emphasized the need to strengthen
translational research by reorganizing the R&D investment
structure [26]. Based on this, the UK has established sever-
al organizations to promote translational research and has
made efforts to improve the way research is funded. Each
country has developed distinct strategies to address the
evidence-practice gap based on its healthcare system and
research environment. The US has enhanced the connection
between research and clinical practice through Implementa-
tion Science and translational research. Canada has focused
on Knowledge Translation to improve the dissemination of
research findings. Meanwhile, Australia has fostered mul-
tidisciplinary collaboration via AH-TRIP, and the UK has
restructured its research and development system based on
the recommendations of the Cooksey Report. These various
approaches provide important implications for more effec-
tively promoting evidence-based practice in the future.

Evidence gap map (EGM)
Evidence Gap Map (EGM) is a tool that systematically or-
ganizes existing research evidence on a specific topic or

research field and visually presents areas where research is
lacking. It usually evaluates evidence using systematic re-
views and meta-analyses and clearly shows areas of research
density and gaps [27]. Such EGMs can also be used to explain
the status of evidence-based practice gaps.

EGM plays an important role in setting research directions.
Researchers can use EGMs to identify areas where research
is lacking and to help select future research topics.2 It is also
used as an important tool in the policy-making process. Pol-
icymakers can use EGMs to develop evidence-based policies
and develop strategies to supplement areas where research
evidence is insufficient. 3 They also contribute to optimizing
resource allocation, and research funding agencies and do-
nors can identify areas where evidence is lacking and allocate
resources effectively [5].

Discussion

The persistence of the evidence-to-practice gap (EPG) is
a critical challenge to integrating evidence-based practice
(EBP) into health systems. Despite numerous advances in
research methodology, clinical guidelines, and educational
interventions, the process of translating research evidence
into routine clinical practice remains slow and inconsistent.
These delays, frequently exceeding a decade, have significant
implications for patient outcomes, healthcare efficiency, and
resource allocation [2].

One of the most pressing barriers to bridging the EPG is
limited access to up-to-date, high-quality research. Particu-
larly in resource-constrained settings, many clinicians strug-
gle to retrieve, interpret, and apply the latest evidence due to
time constraints, lack of institutional support, and financial
limitations [3]. To address these barriers, a robust knowledge
translation framework is needed to facilitate effective dis-
semination and application of research findings [4].

Educational interventions play a critical role in overcom-
ing EPGs. Integrating EBP into undergraduate, graduate,
and continuing medical education curricula is essential to
fostering a culture of evidence-based decision making [5].
Research has shown that competency-based educational
programs that integrate real-world clinical scenarios signifi-
cantly improve health professionals’ ability to critically eval-
uate and apply evidence in practice [8].

Efforts at the institutional and policy levels are also im-
portant in narrowing the EPG. Governments and health care
organizations should prioritize the implementation of evi-
dence-based policies, invest in clinical decision support sys-
tems (CDSS), and encourage interdisciplinary collaboration
to accelerate knowledge translation [11].

https://doi.org/10.63528/jebp.2025.00001
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The role of technology in the implementation of EBPs
cannot be overstated. Digital health innovations, including
artificial intelligence-based decision support tools, electronic
health records with embedded evidence-based guidelines,
and online knowledge repositories, offer potential solutions
to accelerate the integration of research into practice [22].

Effectively addressing EPGs requires a comprehensive and
multifaceted approach. This includes strengthening the EBP
capacity of health care professionals, improving access to
reliable evidence, promoting institutional support, and im-
plementing policies that facilitate the translation of research
into practice. Future research should focus on evaluating the
effectiveness of these interventions across a variety of health
care settings to identify the most impactful strategies for sus-
taining evidence-based improvements in patient care [12].

Conflict of Interest

Soo Young Kim has been an editor of the Journal of Evi-
dence-based Practice since 2025. However, he was not in-
volved in the peer reviewer selection, evaluation, or decision
process of this article. No other potential conflicts of interest
relevant to this article were reported.

Funding

None.

Data Availability Statement

Data sharing is not applicable to this article as no new data
were created or analyzed in this study.

Ethics Approval and Consent to Participate

Not applicable.

Author Contributions

Conceptualization: Kim SY. Funding acquisition: Kim SY.
Methodology: Kim SY. Writing - original draft: Kim SY. Writ-
ing - review & editing: Kim SY.

Acknowledgments

None.

https://doi.org/10.63528/jebp.2025.00001

ORCID

Soo Young Kim, https://orcid.org/0000-0002-3205-9408

References

1. Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson
WS. Evidence-based medicine: what it is and what it isn't. BM]
1996; 312: 71-2.

2. Morris ZS, Wooding S, Grant J. The answer is 17 years, what is
the question: understanding time lags in translational research.
JR Soc Med 2011; 104: 510-20.

3. Gagliardi AR, Berta W, Kothari A, et al. Integrated knowledge
translation: a review of concepts and practices. ] Health Serv
Res Policy 2016; 21: 161-70.

4, Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud
PA, et al. Why don’t doctors follow clinical practice guidelines?.
JAMA 1999; 282: 1458-65.

5. Snilstveit B, Vojtkova M, Bhavsar A, Gaarder M. Evidence gap
maps—a tool for promoting evidence-informed policy and pri-
oritizing future research. J Clin Epidemiol 2013; 66: 466-76.

6. National Library of Medicine. Medical Subject Headings
(MeSH). National Center for Biotechnology Information; [2025
Feb 10]. Available from https://www.ncbi.nlm.nih.gov/mesh/

7. Dawes M, Summerskill W, Glasziou P, Cartabellotta A, Mar-
tin J, Hopayian K, et al. Second International Conference of
Evidence-Based Health Care Teachers and Developers. Sicily
statement on evidence-based practice. BMC Med Educ 2005; 5:
1.

8. Albarqouni L, Hoffmann T, Straus S, Olsen NR, Young T, Ilic D,
et al. Core competencies in evidence-based practice for health
professionals: consensus statement based on a systematic re-
view and Delphi survey. JAMA Netw Open 2018; 1: e180281.

9. Moynihan S, Paakkari L, Vdlimaa R, Jourdan D, Mannix-Mc-
Namara P. Teacher competencies in health education: results
of a Delphi study. PLoS One 2015; 10: e0143703.

10. Straus SE, Tetroe ], Graham ID. Knowledge translation in health
care. BMJ 2009; 339: b4651.

11. Kawamoto K, Houlihan CA, Balas EA, Lobach DE Improving
clinical practice using clinical decision support systems: a sys-
tematic review of trials to identify features critical to success.
BM]J 2005; 330: 765.

12. Grimshaw JM, Eccles MP, Lavis JN, Hill SJ, Squires JE. Knowl-
edge translation of research findings. Implement Sci 2012; 7:
50.

13. World Health Organization. Bridging the “Know-Do” Gap:
Meeting on Knowledge Translation in Global Health. 2006.

14. Rubin R. It takes an average of 17 years for evidence to change

practice—the burgeoning field of implementation science


https://doi.org/10.1136/bmj.312.7023.71
https://doi.org/10.1136/bmj.312.7023.71
https://doi.org/10.1136/bmj.312.7023.71
https://doi.org/10.1258/jrsm.2011.110180
https://doi.org/10.1258/jrsm.2011.110180
https://doi.org/10.1258/jrsm.2011.110180
https://doi.org/10.1001/jama.282.15.1458
https://doi.org/10.1001/jama.282.15.1458
https://doi.org/10.1001/jama.282.15.1458
https://doi.org/10.1596/1813-9450-6725
https://doi.org/10.1596/1813-9450-6725
https://doi.org/10.1596/1813-9450-6725
https://www.ncbi.nlm.nih.gov/mesh/
https://www.ncbi.nlm.nih.gov/pubmed/15634359
https://www.ncbi.nlm.nih.gov/pubmed/15634359
https://www.ncbi.nlm.nih.gov/pubmed/15634359
https://www.ncbi.nlm.nih.gov/pubmed/15634359
https://www.ncbi.nlm.nih.gov/pubmed/15634359
https://doi.org/10.1001/jamanetworkopen.2018.0281
https://doi.org/10.1001/jamanetworkopen.2018.0281
https://doi.org/10.1001/jamanetworkopen.2018.0281
https://doi.org/10.1001/jamanetworkopen.2018.0281
https://doi.org/10.1371/journal.pone.0143703
https://doi.org/10.1371/journal.pone.0143703
https://doi.org/10.1371/journal.pone.0143703
https://doi.org/10.1136/bmj.b4651
https://doi.org/10.1136/bmj.b4651
https://doi.org/10.1136/bmj.38398.500764.8f
https://doi.org/10.1136/bmj.38398.500764.8f
https://doi.org/10.1136/bmj.38398.500764.8f
https://doi.org/10.1136/bmj.38398.500764.8f
https://doi.org/10.1186/1748-5908-7-50
https://doi.org/10.1186/1748-5908-7-50
https://doi.org/10.1186/1748-5908-7-50
https://doi.org/10.1001/jama.2023.4387
https://doi.org/10.1001/jama.2023.4387

Kim. Evidence-based practice and evidence-practice gap

15.

16.

17.

18.

19.

20.

seeks to speed things up. JAMA 2023; 329: 1333-6.

Melnyk BM. The current research to evidence-based practice
time gap is now 15 instead of 17 years: urgent action is needed.
Worldviews Evid Based Nurs 2021; 18: 318-9.

Khan S, Chambers D, Neta G. Revisiting time to translation:
implementation of evidence-based practices (EBPs) in cancer
control. Cancer Causes Control 2021; 32: 221-30.

Santesso N, Akl E, Bhandari M, Busse JW, Cook DJ, Greenhalgh
T, et al. A practical guide for using a survey about attitudes and
behaviors to inform health care decisions. J Clin Epidemiol
2020; 128: 93-100.

Barzkar F Baradaran HR, Koohpayehzadeh J. Knowledge, atti-
tudes and practice of physicians toward evidence-based medi-
cine: a systematic review. ] Evid Based Med 2018; 11: 246-51.
LiH, XuR, Gao D, Fu H, Yang Q, Chen X, et al. Evidence-based
practice attitudes, knowledge and skills of nursing students
and nurses, a systematic review and meta-analysis. Nurse Educ
Pract 2024; 78: 104024.

Hill J, Gratton N, Kulkarni A, Hamer O, Harrison J, Harris C, et
al. The effectiveness of evidence-based healthcare educational
interventions on healthcare professionals' knowledge, skills,
attitudes, professional practice and healthcare outcomes: sys-
tematic review and meta-analysis. J Eval Clin Pract 2024; 30:
909-35.

21.

22

23.

24.

25.

26.

27

Yoo JY, Kim JH, Kim JS, Kim HL, Ki JS. Clinical nurses' beliefs,
knowledge, organizational readiness and level of implemen-
tation of evidence-based practice: the first step to creating an
evidence-based practice culture. PLoS One 2019; 14: e0226742.

. National Center for Advancing Translational Sciences. Transla-

tional Science Spectrum. [2025 Feb 10]. Available from: https://
ncats.nih.gov/translation

Eccles MP, Mittman BS. Welcome to Implementation Science.
Implement Sci 2006; 1: 1.

Canadian Institutes of Health Research. Knowledge Trans-
lation. [2025 Feb 10]. Available from: https://cihr-irsc.gc.ca/
€/29418.html

Australian Government Department of Health and Aged Care.
Australian Health Translation Research and Implementation
Platform. [2025 Feb 10]. Available from: https://www.health.
gov.au/resources/publications/ah-trip-overview

Cooksey D. A review of UK health research funding. HM Trea-
sury. 2006 [2025 Feb 10]. Available from: https://assets.pub-
lishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/228984/0118404881.pdf

. Miake-Lye IM, Hempel S, Shanman R, Shekelle PG. Evidence

maps. an approach to scoping reviews and evidence synthesis.
] Clin Epidemiol 2016; 75: 139-47

https://doi.org/10.63528/jebp.2025.00001


https://doi.org/10.1001/jama.2023.4387
https://doi.org/10.1111/wvn.12546
https://doi.org/10.1111/wvn.12546
https://doi.org/10.1111/wvn.12546
https://doi.org/10.1007/s10552-020-01376-z
https://doi.org/10.1007/s10552-020-01376-z
https://doi.org/10.1007/s10552-020-01376-z
https://doi.org/10.1016/j.jclinepi.2019.11.020
https://doi.org/10.1016/j.jclinepi.2019.11.020
https://doi.org/10.1016/j.jclinepi.2019.11.020
https://doi.org/10.1016/j.jclinepi.2019.11.020
https://doi.org/10.1111/jebm.12325
https://doi.org/10.1111/jebm.12325
https://doi.org/10.1111/jebm.12325
https://doi.org/10.1016/j.nepr.2024.104024
https://doi.org/10.1016/j.nepr.2024.104024
https://doi.org/10.1016/j.nepr.2024.104024
https://doi.org/10.1016/j.nepr.2024.104024
https://doi.org/10.1111/jep.14001
https://doi.org/10.1111/jep.14001
https://doi.org/10.1111/jep.14001
https://doi.org/10.1111/jep.14001
https://doi.org/10.1111/jep.14001
https://doi.org/10.1111/jep.14001
https://doi.org/10.1371/journal.pone.0226742
https://doi.org/10.1371/journal.pone.0226742
https://doi.org/10.1371/journal.pone.0226742
https://doi.org/10.1371/journal.pone.0226742
https://ncats.nih.gov/translation
https://ncats.nih.gov/translation
https://doi.org/10.1186/1748-5908-1-1
https://doi.org/10.1186/1748-5908-1-1
https://cihr-irsc.gc.ca/e/29418.html
https://cihr-irsc.gc.ca/e/29418.html
https://www.health.gov.au/resources/publications/ah-trip-overview
https://www.health.gov.au/resources/publications/ah-trip-overview
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/228984/0118404881.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/228984/0118404881.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/228984/0118404881.pdf

Review

eISSN 3059-1996
] Evid-Based Pract 2025;1:7-11
https://doi.org/10.63528/jebp.2025.00002

JOURNAL OF
Evidence Based
Practicc

Beyond the paywall: the role of preprints in overcoming

publication bias

Hyun Kang

Department of Anesthesiology and Pain Medicine, Chung-Ang University College of Medicine, Seoul, Korea

Preprints have become a transformative tool in scientific communication, addressing critical challenges of traditional publishing, includ-
ing long peer-review timelines, high costs, and systemic publication bias. Publication bias, which disproportionately favors studies with
positive or statistically significant results, undermines the comprehensiveness and accuracy of the scientific record. By offering an open
platform for sharing all research findings, preprints ensure that studies with null or negative results are also represented, mitigating the
selective publication that skews research fields and meta-analyses. The COVID-19 pandemic highlighted the importance of preprints,
as they facilitated the rapid dissemination of urgent findings while maintaining accessibility. Unlike traditional journals, preprints bypass
lengthy review processes, enabling immediate access to data and fostering timely feedback, collaboration, and application. This inclu-
sivity and transparency enhance trust in the research process while democratizing access to scientific knowledge. Despite their advan-
tages, preprints face challenges, such as inconsistent quality standards, discrepancies between preprints and final publications, and
risks associated with unverified findings. These challenges can complicate their use in systematic reviews and evidence-based medi-
cine, requiring careful consideration and handling. This paper explores the interplay between preprints and publication bias, detailing
how preprints can reduce bias while identifying limitations that must be addressed.

Keywords: Evidence-based medicine; Open access publishing; Peer review; Preprints; Publication bias

Introduction

The advancement of science relies on the transparent dis-
semination of knowledge through rigorous research and peer
review. Academic journals have long served as gatekeepers,
ensuring the credibility of published findings. However, the
current scholarly publishing model faces notable challenges,
including prolonged peer-review processes, financial bar-
riers, and systemic biases that influence what research gets
published.

Among these issues, publication bias is particularly prob-
lematic. It refers to the selective publication of studies based
on the nature of their results, where positive or statistically
significant findings are more likely to be published, while

null or negative results remain unpublished. This bias dis-
torts the scientific literature, undermining the reliability of
meta-analyses and evidence-based decision-making [1].

Preprints—publicly available research manuscripts post-
ed on online platforms before formal peer review—offer a
promising solution to some of these challenges. By enabling
immediate access to research, preprints facilitate intellectual
exchange, establish priority of discovery, and democratize
access to scientific findings [2]. However, they also present
challenges related to quality assurance, research integrity,
and the potential for misinterpretation.

This paper explores the role of preprints in mitigating pub-
lication bias, assesses their advantages and limitations, and
proposes strategies for integrating them effectively within the
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scientific publishing ecosystem.

Publication Bias

Publication bias is a type of reporting bias, where certain
study results are selectively revealed or suppressed [3]. It
encompasses multiple forms, including, time-lag bias (de-
layed publication of non-significant findings), duplicate
publication bias (repeated publication of significant results),
location bias (selective dissemination in high-impact jour-
nals), citation bias (preferential citation of positive results),
language bias (non-English studies being underrepresented)
and outcome reporting bias (selective reporting of significant
endpoints). Among these, publication bias—the preferential
publication of studies with statistically significant results—
has the most profound impact on the scientific record [1].
This phenomenon arises from selective publication based on
the nature and direction of study findings. It systematically
skews the truth in meta-analyses, as positive or novel results
are disproportionately represented, while studies with null or
negative outcomes are underreported.

Several factors contribute to publication bias [1,4]. Aca-
demic journals often prioritize studies that are groundbreak-
ing, transformative, or media-friendly, as these are likely to
attract readership and enhance journal impact factors. Re-
searchers, anticipating these preferences, may self-censor by
submitting only studies with significant results, while with-
holding null or negative findings. Additionally, the peer re-
view process itself may undervalue or reject studies without
statistically significant outcomes. In some cases, researchers
resort to "p-hacking," manipulating methods or analyses to
produce significant results, further distorting the evidence
base [5].

The implications of publication bias are far-reaching. Over-
representation of positive findings misguides subsequent
research and policy decisions, undermines reproducibility
by excluding null results, and leads to inefficient resource
allocation [4,6]. Addressing publication bias requires sys-
temic changes to ensure all research findings are accessible.
Platforms such as indexed mega-journals (Scientific Reports,
PLoS ONE) and preprint servers provide avenues to share
underrepresented studies, fostering a more transparent and
inclusive scientific ecosystem.

Preprints: An Accessible and Efficient Mode
of Sharing Research

Preprints are publicly available research manuscripts shared
on online platforms before undergoing formal peer review

[2]. They allow researchers to disseminate findings quickly,
establish intellectual precedence, and engage with a global
audience. Popular platforms like arXiv, bioRxiv, and medRxiv
cater to various disciplines, promoting open communication
and early feedback.

Preprints address many challenges of traditional publish-
ing [2,7]. They bypass lengthy review processes, enabling
researchers to share findings immediately, whereas tradi-
tional journals often take 9-18 months to publish [8]. Even
with expedited processes for COVID-19-related studies
recently, peer review still requires time for thorough evalu-
ation by qualified reviewers. By sharing preprints publicly,
researchers can establish intellectual priority for their find-
ings, demonstrating ownership and preventing duplication
of effort. This is particularly valuable in competitive fields,
where securing recognition for ideas and results is critical.
This immediacy accelerates scientific progress by facilitat-
ing timely discussions and applications of new knowledge.
Preprints also democratize access to scientific information,
providing free and unrestricted availability to researchers,
practitioners, and the public. Additionally, these platforms
encourage community feedback, allowing authors to receive
constructive criticism and suggestions from peers. This feed-
back enhances the quality and impact of the research before
formal publication.

Moreover, studies have shown that articles shared as pre-
prints gain increased visibility and citations. For instance,
research indicates that papers on platforms like bioRxiv and
arXiv consistently receive more citations and higher altmetric
scores, reflecting their broader reach and engagement. Re-
search by Fu and Hughey showed that papers with a bioRxiv
preprint had 1.36 times more citations and 1.49 times higher
Altmetric Attention Scores compared to those without pre-
prints [9]. Similarly, studies on arXiv have demonstrated that
papers posted on the platform consistently achieve greater
citation advantages across databases like Web of Science,
Scopus, and Google Scholar [10].

By promoting inclusivity, preprints support a more equita-
ble publishing landscape [11]. Unlike traditional journals that
may exhibit selective biases, preprints welcome all findings,
irrespective of perceived significance without gatekeeping,
contributing to a transparent and collaborative research en-
vironment.

Challenges of Preprints
Despite their advantages, preprints come with challenges. A

significant number of preprints may never progress to formal
publication, or substantial delays may occur between pre-
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print posting and journal publication. Gilanos et al. reported
that only 8.6% of COVID-19-related preprints were published
in indexed journals by mid-2020 [12]. Similarly, Baumann
and Wohlrabe found that approximately 25% of economics
working papers on major preprint servers remain unpub-
lished [13]. Bai et al. demonstrated a significant average time
lag of 65.4 days (ranging from 0 to 271 days) between preprint
posting and journal publication for COVID-19-related ran-
domized controlled trial (RCT) preprints in 2021 [14].

Differences between preprints and their peer-reviewed
versions, including changes in sample size, endpoints, or
interpretations, can create inconsistencies. Although many
studies show a high degree of agreement between preprints
and final publications, discrepancies in quality and reporting
standards raise concerns about preprint reliability.

Davidson’s meta-epidemiological study found no signifi-
cant differences in treatment effect estimates between pre-
prints and peer-reviewed studies [15]. Janda et al. observed
that medRxiv preprints aligned closely with journal articles
in sample sizes (86.4%), primary endpoints (97.6%), and in-
terpretations (96.2%) [16]. However, these findings also high-
light that a small percentage of discrepancies still exist, such
as differences in sample size (14.6%) or interpretation (3.8%).

Quality assurance is another issue. Without peer review,
preprints may lack the rigor typically associated with pub-
lished articles. For instance, preprints are often less likely
to disclose conflicts of interest, funding sources, or meth-
odological details [17]. Preprints with smaller sample sizes
or higher bias were less likely to be published [14]. Further,
only 57.9%, 49.5%, and 98.9% of COVID-19-related academic
articles were registered at Clinicaltrials.gov, Chinese Clinical
Trial Registry, and EU Clinical Trials Register, which also may
decrease the quality of evidence [12].

However, some researchers argue that preprints can still
represent high-quality work due to the “Self-Selection Bias
Postulate” or “Quality Postulate” [18,19]. This concept sug-
gests that authors may choose to post their best-quality
research as preprints, which tend to receive more citations
and online engagement. Additionally, prominent researchers
with expertise in their fields may be more likely to share pre-
prints, potentially enhancing their overall quality. Although
some argue that the self-selection of high-quality work for
preprints offsets these concerns for quality, ensuring their
credibility remains essential.

Intellectual property concerns can also deter researchers
from sharing their work as preprints. Fear of plagiarism or
jeopardizing future formal publication opportunities often
discourages early sharing of research findings.

Lastly, preprints carry a risk of misuse. Since they are not

https://doi.org/10.63528/jebp.2025.00002

peer-reviewed, unverified findings might be misinterpreted
or misapplied, especially in critical areas such as policy-mak-
ing or public health. Without appropriate caution, this could
lead to flawed decisions based on incomplete or preliminary
data.

Addressing these challenges is essential to maximize the
benefits of preprints while minimizing their risks. By ensur-
ing transparency, fostering rigorous evaluation, and promot-
ing responsible use, preprints can continue to play a valuable
role in the scientific ecosystem.

Interaction Between Preprints and Publica-
tion Bias

Preprints play a crucial role in addressing publication bias
by providing an open and inclusive platform where research
findings can be shared regardless of their perceived impor-
tance or outcomes. This inclusivity ensures that scientific
contributions, whether positive, negative, or neutral, are rep-
resented fairly, promoting a more balanced understanding
of research and mitigating the effects of selective publication.
By incorporating unpublished data such as conference ab-
stracts or personal communications, preprints contribute to
a more comprehensive and accurate evidence base [20].

The COVID-19 pandemic exemplified the value of pre-
prints in urgent scenarios [21]. As the demand for rapid data
sharing increased, preprint platforms gained prominence,
enabling quick dissemination of COVID-19-related research
while maintaining accessibility. This demonstrated how pre-
prints could complement traditional journals in addressing
time-sensitive challenges. In contrast to traditional journals,
preprints eliminate the lengthy peer-review process, allowing
researchers to share their findings almost immediately [2].
This accessibility also benefits researchers conducting sys-
tematic reviews or meta-analyses, enabling them to include
preprint articles that have not yet undergone formal publica-
tion, thereby enriching their data sources.

Transparency is another key advantage of preprints. By
making research publicly available at an early stage, preprints
allow the scientific community to observe the development
of studies. This openness builds trust, enhances accountabil-
ity, and encourages collaboration to improve research quali-
ty, therefore reducing publication bias.

However, relying on preprints for evidence-based medicine
comes with challenges. Systematic review and meta-analy-
sis that include unpublished data may have different results
than those that do not. For instance, excluding unpublished
data, such as preprints, can sometimes lead to overestima-
tion of results in systematic reviews, though this issue is rela-
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tively rare [22]. A study analyzing 1,910 meta-analyses across
various disciplines, encompassing 33,355 data points, com-
pared effect sizes from peer-reviewed journal studies with
those from other formats, including preprints, conference
papers, and unpublished drafts. The findings showed that
gray literature, including preprints, generally reported small-
er effect sizes than peer-reviewed journals [23]. This suggests
that preprints and similar formats may be less influenced by
publication bias or the pressure to engage in practices like
p-hacking. In such cases, a deeper analysis of the causes and
reasons is required.

Preprint repositories often lack the standardized search
strategies used in major databases, making data retrieval less
consistent and harder to reproduce. Additionally, preprints
may present evolving results that require frequent updates
to meta-analyses, and discrepancies between preprints and
their final published versions—such as changes in author-
ship, endpoints, or additional analyses—can create further
inconsistencies. Preprints also lack the rigorous quality
assurance provided by peer review, which raises concerns
about their reliability and scientific rigor.

To maximize the potential of preprints while addressing
these challenges, thoughtful integration into research prac-
tices is essential.

Strategies to Address Challenges Related to
Preprints and Publication Bias

To maximize the potential of preprints while addressing
their challenges, specific strategies are essential. Preprint
platforms should implement basic quality checks to ensure
methodological soundness. Integrating preprints into formal
publishing workflows can align early dissemination with tra-
ditional processes, reducing conflicts.

Transparency can be further improved by requiring au-
thors to share raw data, code, and detailed methodologies.
Educating researchers, editors, and reviewers about pub-
lication bias will promote equitable evaluation of research
outcomes. Recognizing and citing preprints formally within
academic contexts will encourage their broader acceptance,
fostering a culture of openness and inclusivity.

Conclusion

Preprints are transforming scientific communication by
addressing key challenges such as publication bias and de-
lays in knowledge dissemination. By offering a platform for
rapid, inclusive, and transparent sharing, preprints comple-
ment traditional publishing systems and enrich the scien-
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tific record. However, their successful integration requires
thoughtful strategies to ensure credibility, minimize misuse,
and uphold rigorous standards. Through collaboration and
innovation, preprints can enhance the accessibility, repro-
ducibility, and fairness of research, contributing to sustained
progress and the creation of a robust knowledge base.
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Although there is a genetic component to primary open-angle glaucoma (POAG) susceptibility, few studies have investigated interac-
tions between genetic and environmental factors. We aimed to quantify the familial risk of POAG and estimate disease risk among in-
dividuals with a positive family history and either hypertension or hyperglycemia, as well as assess their interactions. Using the Na-
tional Health Insurance database, which includes information on familial relationships and lifestyle risk factors, we identified
6,217,057 individuals with first-degree relatives (FDRs) from 2002-2018. We calculated familial risk using hazard ratios (HRs) with
95% confidence intervals (Cls) which compare the risk of individuals with and without affected FDRs. Disease risk was estimated
among individuals with both a positive family history and hypertension or hyperglycemia, and interactions were assessed on an addi-
tive scale. Individuals with an affected parent had a 3.13-fold (95% Cl 2.74-3.58) increased risk of disease compared to those with
unaffected parents. Individuals with affected father, mother, or both affected parents showed HRs (95% Cl) of 3.50 (2.86-4.30), 2.87
(2.41-3.44) and 4.88 (1.83-12.98), respectively. Familial risk adjusted for lifestyle factors decreased slightly (HR 3.14), suggesting
that genetic component is the predominant driver in the familial aggregation. Individuals with a positive family history and either hy-
pertension or hyperglycemia had a markedly elevated risk of disease, with HRs of 3.42 (95% Cl 2.49-4.69) and 3.27 (95% Cl 2.15-
4.97), respectively. Hypertensive or hyperglycemic individuals with a positive family history may be considered a high-risk group and
glaucoma screening may be considered.

Keywords: Primary open-angle glaucoma; Hypertension; Hyperglycemia; Gene-environment interaction; Genetic susceptibility; Risk
factors

Introduction over the age of 40 [2], with prevalence estimates ranging from
2.29% in Asian populations to 5.4% among people of African

Glaucoma is the second leading cause of irreversible blind- ancestry [3].

ness worldwide, with primary open-angle glaucoma (POAG) Genetic factors are known to play a role in the pathogene-

as its most common form [1]. Studies have reported that  sis of POAG [4,5]. Studies have shown that the family mem-
POAG affects approximately 2.2% of the global population  bers of glaucoma patients have up to a 10-fold increased risk
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of developing the disease [6]. Genetic studies have identified
several genetic variants and single nucleotide polymor-
phisms (SNPs) that are associated with the development of
POAG [7]. However, familial risk estimates from previous
studies range from 3.1- [8] to 9.6-fold [6], showing a wide
variation which may be attributable to heterogeneous study
methodologies and sample sizes. Existing studies includ-
ed up to a few hundred participants and may have yielded
imprecise risk estimates due to limited statistical power
and many used self-reported questionnaires or interviews
in order to acquire information on family relationships or
POAG diagnosis, which are susceptible to selective recall [9-
11]. Most prior reports were case-control or cross-sectional
studies that were unable to quantify incidence and risk ratios
[6,8,11-14]. Two largescale population-based studies esti-
mated the familial risk of POAG, however they used hospital
discharge data which may not be representative of the gen-
eral population [15,16]. Thus, a large-scale population-based
study is needed in order to provide precise familial risk and
incidence estimates for POAG, which could be useful for clin-
ical risk counselling of families of patients.

A number of risk factors are associated with the develop-
ment of POAG and accordingly, the familial aggregation of
POAG may be influenced by both shared lifestyle factors in
the family as well as genetic factors. However, their relative
contributions in the familial aggregation of POAG is not
well-studied. Hypertension [17-19] and diabetes [20,21] are
established risk factors for POAG and have been shown to in-
crease disease risk by approximately 1.50- and 1.40-fold, re-
spectively. It is possible that the presence of these risk factors
among genetically predisposed individuals yields a greater
or lesser risk compared to non-genetically predisposed per-
sons. These two factors may have an interactive relationship,
in which the impact of risk factors is more sensitive towards
individuals with a genetic predisposition. However, the risk
of POAG associated with risk factors among individuals with
a positive family history has not been clearly elucidated and
studies on interactions between the two factors are limited.
Epidemiologic studies at the population-level are currently
unavailable.

Using the National Health Insurance (NHI) and the Na-
tional Health Screening Program (NHSP) databases, which
include information on family relationships and screening
from the entire South Korean population, we aimed to es-
timate the familial risk of POAG and the combined risk of
family history and hypertension/hyperglycemia. We also
explored interactions between family history and these two
factors in order to assess gene-environment interactions.

https://doi.org/10.63528/jebp.2025.00003

Methods

Data sources

In this study, we leveraged the NHI and NHSP databases in
order to acquire information on all insured individuals and
their dependents. The NHI is a government service that pro-
vides mandatory insurance to South Korea’s entire popula-
tion of more than 50 million people. Both inpatient and out-
patient healthcare utilization data are recorded in the NHI
database, including disease diagnosis, prescriptions and pro-
cedures. Each medical facility submits this data to the NHI in
order to receive reimbursement. The NHI database includes
information on employment, enrollment and family relation-
ships of beneficiaries and their dependents, and therefore we
were able to identify parents and their offspring.

The NHSP is a health screening program that offers bien-
nial health check-ups to beneficiaries and their dependents
over the age of twenty, the results of which are then recorded
in the NHI database. The examination includes a standard-
ized questionnaire on participants’ medical history and
lifestyle habits, such as smoking and alcohol consumption.
Anthropometric measurements and basic tests are also taken
at the check-up, including body mass index (BMI), systolic
and diastolic blood pressure, creatine, liver enzymes, lipid
parameters, chest radiograph, fasting blood sugar and hepa-
titis virus status.

Assessing family relationships

Employed or self-employed individuals can become NHI
beneficiaries by paying a small percentage of their income.
The spouse and children of beneficiaries are eligible to enrol
in the program as dependents after the registration of either
marriage or birth. This information allowed us to identify
family relationships. An individual was considered the bio-
logical offspring of a married couple if they were registered at
birth as a dependent.

Study population

Using the NHI and NHSP databases, we selected individuals
with identifiable biological mother and father who under-
went the standardized health checkup provided by the NHSP
from January 1%, 2002 to December 31%, 2018. We excluded
individuals who were diagnosed with POAG prior to the
medical examination, as well as those with single parents or
stepparents and children who were not registered as a de-
pendent at birth. From this process, we constructed a cohort
of 6,217,057 individuals, comprising 2.7 million families.

13
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Assessment of risk factors

Blood samples are collected from the NHSP participants after
overnight fasting to measure fasting blood sugar levels. We
categorized individuals according to their fasting blood sugar
levels. Individuals with a fasting blood glucose level below
100 mg/dl were categorized as ‘normoglycemic, those be-
tween 100 and 125 as ‘moderate, while those at or above 126
were categorized as ‘hyperglycemic!

Blood pressure is measured three times on the same arm
using an automatic sphygmomanometer, after a 10-min-
ute rest period and the mean of the last two measurements
calculated. Individuals were categorized according to their
blood pressure in mmHg into 5 groups: (1) systolic blood
pressure (SBP) <120 & diastolic blood pressure (DBP) <80; (2)
SBP 120-129 & DBP <80; (3) SBP 130-139 or DBP 80-89; (4)
SBP 140-180 or DBP 90-120; (5) SBP >180 & DBP >120. We
also acquired information on other lifestyle characteristics
of each study participant (see Supplementary text S1 for de-
tails).

Identification of POAG case diagnosis

We defined a POAG case as an individual who visited an
outpatient clinic three times or more under the principal di-
agnosis of POAG (ICD-10 code H40.11) and who also under-
went ophthalmoscopy, gonioscopy, visual field examination
and measurement of central corneal thickness and intraocu-
lar pressure. To verify the diagnostic accuracy, we developed
several algorithms based on the number of healthcare facility
visits of POAG patients with ICD-10 code H40.11.

Statistical analysis

The study population was followed from January 1%, 2002
until a diagnosis of POAG, death, or the end of the follow-up
period on December 31%, 2018, whichever came first. Indi-
viduals born after 2002 were followed since birth.

Once an individual was diagnosed with POAG during the
follow-up period, their offspring were considered “exposed”
and identified as “with an affected parent”” If a second parent
became affected, they were defined as the “first familial case,”
with the offspring identified as “with both affected parents.”
In families with no affected parents, offspring were identified
as “without affected parents,” and if the offspring developed
POAG during follow-up, they were defined as “non-familial
cases.”

We calculated person-years for each study subject, be-
ginning from the index date of POAG diagnosis and ending
at the corresponding end of follow-up. Study subjects con-
tributed to person-years only when they were still at risk, i.e.
alive and living in Korea without a diagnosis of POAG. The
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sum of person-years of all at-risk individuals was defined as
total person-years. We calculated the incidence rate by divid-
ing the number of POAG cases by the total person-years. Cox
proportional hazard regression models were used to assess
the magnitude of familial aggregation and estimate hazard
ratios (HRs) with 95% confidence intervals (CIs) by com-
paring the risk of disease among people with versus without
affected parents. HRs were calculated for each familial re-
lationship. The proportional hazard assumption was tested
by using the Schoenfeld assumption and scaled Schoenfeld
residuals. In order to account for missing data on lifestyle
factors, we excluded each missing value in the univariate
analysis, while for the multivariate analysis, we replaced the
missing data with the most frequent values in each column.
We also imputed mean/median data and used multiple im-
putation, and as the results were similar for all three imputa-
tion methods, we chose imputation using the most frequent
variables.

The association of environmental risk factors in POAG
was examined by HRs with 95% CIs from Cox proportional
hazards regression. The independent variables were blood
pressure, BMI, fasting blood sugar, smoking status, alcohol
use, total blood cholesterol, and proteinuria, and the depen-
dent variable was the development of POAG. Familial risk
before and after controlling for lifestyle factors was examined
in order to determine the contribution of environmental fac-
tors on familial aggregation. Familial risk was first adjusted
for age and sex by using a Cox model, which was thereafter
adjusted again for lifestyle factors in another Cox model. We
also assessed the association of environmental factors on the
risk of POAG separately in familial and non-familial groups.
Age- and sex-specific familial risks were calculated by com-
paring the incidences of POAG among individuals with and
without affected parents in each age group and gender. Both
age- and sex-specific familial risks were calculated for each
familial relationship, namely affected father, mother, or both.

We calculated the combined risk of family history and hy-
pertension/hyperglycemia and assessed interactions accord-
ing to whether the combined risk was greater than the sum of
their individual risks. Four disjoint categories, with each cat-
egory coded as a dichotomous variable, were created for the
combinations of family history and each lifestyle risk factor
of POAG. HRs for family history (with versus without affected
parents) and for hypertension or hyperglycemia (with ver-
sus without hypertension/hyperglycemia) were calculated
separately. We calculated HRs of individuals exposed to both
risks and the combined effect of two factors was compared to
a reference group consisting of individuals without a positive
family history nor hypertension/hyperglycemia. Based on

https://doi.org/10.63528/jebp.2025.00003
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the assumption that genetic and environmental factors are
independent of one another in the underlying population,
we investigated their interactions on an additive scale. The
difference in HRs of family history and a given lifestyle factor
was represented by relative excess risk due to interaction
(RERI). RERI = 0 indicates that there is no interaction be-
tween two exposures, while any deviation suggests an inter-
active relationship.

We used Stata 15.0 in the execution of all statistical analy-
ses. All statistical tests were two-sided and we considered a P
value of < 0.05 as significant. This study was approved by the
Korea University Institutional Review Board (IRB-2020-0310).

Results

Demographics of risk population and risk factors
Using the study database, we identified 6,217,057 individuals
with biological mother and father who underwent the NHSP
medical examination. During the 16-year study period,
64,522 patients developed POAG. 75,017 individuals (51,232
males and 23,785 females) had affected parents and 6,142,040
had unaffected parents. The demographic variables and life-
style factors of individuals with and without affected parents
are summarized in Table 1. With regards to the distribution
of demographic variables, a higher proportion of males had
affected parents and no significant differences were observed
between the two groups in terms of blood pressure, BMI,
blood sugar, smoking, alcohol consumption or cholesterol.

Fig. 1 shows the association between risk factors and POAG
development in the entire study population. Overall, we
found that hyperglycemia was associated with an increased
risk of disease, with an HR of 1.48 (95% CI 1.28-1.71) for fast-
ing blood sugar >126 (mg/dL), relative to fasting blood sugar
<100 (mg/dL). Blood pressure, BMI, alcohol consumption
and cholesterol were not significantly associated with disease
development.

Familial risk analysis

Table 2 demonstrates that among individuals with affected
parents, 225 cases developed POAG during the study peri-
od with an incidence of 1.88 (95% CI 1.65-2.15) per 10,000
person-years. Among individuals without affected parents,
4,297 cases developed POAG with an incidence of 0.44 (95%
CI 0.43-0.45) per 10,000 person-years. The age- and sex-ad-
justed HR (95% CI) of developing POAG for individuals with
versus without affected parents was 3.13 (95% CI 2.74-3.58).
Risk was higher for individuals with affected father compared
to mother, with corresponding HRs of 3.50 (95% CI 2.85-4.29)
and 2.87 (95% CI 2.40-3.43). Individuals with both affected

https://doi.org/10.63528/jebp.2025.00003

parents were at a very high risk of disease, with an HR of 4.88
(95% CI 1.83-13.00).

Age- and sex-specific familial risk

Fig. 2 displays the familial risk of POAG according to age
groups and sex. We found that the familial risk was age-de-
pendent, as the respective HRs for each age group decreased
with advancing age. For individuals with affected mother, the
HRs were 5.52 (95% CI 3.85-7.67) among the 20 -30 year age
group, 2.92 (95% CI 1.88-4.33) for the 30 -40 year age group,
and 2.20 (95% CI 1.38-3.32) among individuals older than 50
years. Similar trends were observed across age groups of in-
dividuals with affected father.

According to sex, females with an affected parent had a
higher risk of disease compared to males, with HRs of 5.31
(95% CI 4.34-6.51) and 2.97 (95% CI 2.48-3.55), respectively.
Females with an affected father or mother showed HRs of 4.87
(95% CI 3.53-6.72) and 5.53 (95% CI 4.27-7.16), respectively.
Males with affected father or mother had HRs of 3.62 (95% CI
2.79-4.71) and 2.55 (95% CI 2.00-3.25), respectively.

Relative contribution of risk factors

The HR adjusted for risk factors increased slightly from 3.13
to 3.14 (95% CI 2.74-3.59), demonstrating that the attenua-
tion was not significant and therefore the impact of lifestyle
factors on the familial aggregation of POAG may be limited
(Table 2). Familial risk according to family relationship sim-
ilarly altered only slightly after the adjustment, with corre-
sponding HRs of 3.51 (95% CI 2.86-4.30) for father and 2.88
(95% CI 2.41-3.44) for mother.

Evaluation of the combined effect of familial risk and
hypertension/hyperglycemia

Our assessment of the combined risk of either hypertension
or hyperglycemia and family history of POAG is presented
in Fig. 3. Individuals with a positive family history and either
hypertension or hyperglycemia had a markedly increased
risk of POAG, with corresponding HRs of 3.42 (95% CI 2.49-
4.69) and 3.27 (95% CI 2.15-4.97), respectively, compared to
the general population. In the interaction analysis, the com-
bined effect of a positive family history and hypertension
was higher than the sum of their individual effects (HR 3.42
vs 3.04), but was statistically insignificant (RERI 0.38 95% CI
-0.78 to -1.55). For hyperglycemia, its combined effect with
a family history was similar to the sum of their individual
effects (HR 3.27 vs 3.38), which was also statistically insignif-
icant (RERI -0.11 95% CI -1.55 to -1.33). The association of
lifestyle factors was assessed separately among familial and
non-familial groups (Table 3). The magnitude of the risk es-
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Table 1. Demographic data of the total study population and their association with lifestyle risk factors in primary open-angle glauco-

ma
With affected parents Without affected parents Standardized
n % n % Difference
Total 75,017 100 6,142,040 100
Sex
Male 51,232 68.3 3,904,326 63.6
Female 23,785 31.7 2,237,714 36.4 0.10
Blood Pressure (mmHg)
SBP <120 & DBP <80 30,995 413 2,798,315 45.6 0.12
SBP 120-129 & DBP <80 8,648 1.4 731,753 11.9
SBP 130-139 or DBP 80-89 25,673 34.2 2,013,878 32.8
SBP 140-179 or DBP 90-119 9,624 12.8 587,151 9.6
SBP > 180 & DBP > 120 177 0.2 10,867 0.2
Fasting Blood Glucose (mg/dL)
<100 69,062 92.1 5,770,576 93.9 0.08
100-125 3,777 5.0 248,471 4.1
2126 2,175 29 122,768 2.0
Body Mass Index (kg/m?)
<185 4,630 6.2 450,663 73 0.09
18.5-22.9 32,124 42.8 2,813,973 45.8
23.0-24.9 15,997 21.3 1,209,842 19.7
225.0 22,266 30.0 1,667,562 27.2
Cholesterol (mg/dL)
<200 48,899 65.2 4,243,115 69.1 0.16
200-239 19,082 254 1,329,630 21.7
2240 5,853 7.8 361,982 59
Smoking (pack/year)
Non-smoker 39,454 52.6 3,346,815 54.5 0.20
<10 16,837 22.4 1,575,464 25.7
10-19 11,301 15.1 661,843 10.8
20-29 3,766 5.0 197,362 3.2
30-39 1,159 1.5 52,539 0.9
240 362 0.5 17,331 0.3
Physical activity
1-2/week 62,207 82.9 5,002,974 81.5 (ON]
>3/week 10,908 14.5 863,657 14.1
Alcohol consumption (drinks/week)
Non-drinker 26,311 35.1 2,039,222 33.2 0.18
<1 18,887 25.2 1,204,447 19.6
>1 9,281 12.4 873,684 14.2
N: number of individuals, SBP: systolic blood pressure, DBP: diastolic blood pressure.
timate for hypertension (SBP > 180 or DBP > 120) was higher ~ Discussion

in the familial compared to the non-familial group, with
HRs of 2.36 (95% CI 0.32-17.30) and 0.99 (95% CI 0.57-1.71),
respectively. For hyperglycemia, the magnitude of its effect
was similar in the familial compared to non-familial group,
with HRs of 1.48 (95% CI 0.77-2.84) and 1.48 (95% CI 1.27-
1.72), respectively.
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Since the importance of hereditary glaucoma was first noted
by von Graefe in 1869 [22], numerous studies have been con-
ducted to investigate the familial risk of POAG. We identified
a total of 24 studies that examined the familial aggregation
of POAG, 13 of which systematically reported familial risk

https://doi.org/10.63528/jebp.2025.00003
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Age

Mother's age at birth
Father's age at birth
Birthyear

HR (95% Cl)

1.00
0.90 (0.83-0.98)
0.93 (0.93-0.93)

Blood Pressure (mmHg)

Fig. 1. Association of risk factors with the study population.

SBP < 120, DBP < 80 1.00
SBP = 120-129, DBP < 80 1.02 (0.92-1.13)
SBP 2= 130-139, DBP 2 80-89 0.99 (0.92-1.06)
SBP 2 140-179, DBP 2 90-119 0.97 (0.88-1.07)
SBP 2180, DBP 2120 L 4 1.04 (0.61-1.76)
Fasting blood sugar(mg/dL)
<100 3 1.00
100-124.9 — 1.01 (0.88-1.16)
>125 —_— 1.48 (1.28-1.71)
Body Mass Index (kg/m2)
<18.5 3 1.00
18.5-22.9 —— 1.14 (1.02-1.29)
23-24.9 1.01 (0.93-1.09)
225.0 1.00 (0.92-1.08)
Total blood cholesterol (mg/dL)
<200 1.00
200-239 - 1.09 (1.02-1.17)
> 240 1.03 (0.92-1.15)
Smokingstatus (packl/year)
Non-smoker p 1.00
<10 - 0.84 (0.77-0.92
10-19 - 0.70 (0.63-0.77)
20-29 —o— 0.68 (0.58-0.80)
30-39 —— 0.73 (0.58-0.93)
> 40 —_—— 0.88 (0.64-1.22)
Physical activity (times/week)
<2 p 1.00
>3 - 1.00 (0.92-1.08)
Drinking status (servingweek)
Non-drinker 4 1.00
<1 - 0.90 (0.83-0.98)
21 -0 0.90 (0.81-1.00)
0 1 2 3

N: number of individuals, SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: hazard ratio, CI: confidence interval.

Table 2. Familial risk of primary open-angle glaucoma among offspring of affected parents

With affected parents Without affected
Father Mother Both parents Total parents
n n n n n
Number of people at risk 30,320 43915 782 75,017 6,142,040
Male 20,324 30,351 557 51,232 3,904,326
Female 9,996 13,564 225 23,785 2,237,714
Number of cases 95 126 4 225 4,297
Person-years 483,092 699,709 12,391 1,195,192 98,061,108

Incidence/10,

,000 person-years (95% Cl)

HRs (95% Cl) adjusted for age and sex

HRs (95% Cl) adjusted for age, sex, and lifestyle

factors

1.97 (1.61-2.40)
3.50 (2.85-4.29)
3.51 (2.86-4.30)

1.80 (1.51-2.14)
2.87 (2.40-3.43)
2.88 (2.41-3.44)

3.23 (1.21-8.60)
4.88 (1.83-13.00)
4.87 (1.83-12.98)

1.88 (1.65-2.15)
3.13 (2.74-3.58)
3.14 (2.74-3.59)

0.44 (0.43-0.45)
1
1

N: number of individuals, HR: hazard ratio, Cl: confidence interval.

https://doi.org/10.63528/jebp.2025.00003
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Total AGE HR 95% CI
20-30 ® 4.34 (3.23-5.73)
30-40 —_— 3.34 (2.45-4.45)
40-50 —_— 2.92 (2.13-3.92)

50+ —_— 2.81 (2.03-3.81)
With affected
father
20-30 ® 2.62 (1.43-4.41)
30-40 3.86 (2.44-5.83)
40-50 ® 3.17 (1.9-4.99)
50+ ® 4.14 (2.57-6.31)
With affected

mother
20-30 ® 5.52 (3.85-7.67)
30-40 ® 2.92 (1.88-4.33)
40-50 —_—— 2.74 (1.81-3.99)

50+ —_— 2.2(1.38-3.32)
0 1 2 3 4 5 6 7 8
SEX "
Total HR 95% CI
Male — 2.97 (2.48-3.55)
Female —_—— 5.31 (4.34-6.51)
With affected
father
Male —_— 3.62 (2.79-4.71)
Female ® 4.87 (3.53-6.72)
With affected
mother
Male —— 2.55 (2-3.25)
Female ® 5.53 (4.27-7.16)
0 1 2 3 4 5 6 7

Fig. 2. Familial risk of primary open-angle glaucoma accoriding to age and sex.

HR: hazard ratio, CI: confidence interval.

estimates, including case-control reports such as the Rot-
terdam study (n = 48; risk ratio (RR): 9.2, 95% CI, 1.2-73.9)
[6], the Baltimore Eye Survey (n = 161; odds ratio (OR): 2.85,
1.82-4.46) [23], a prospective study from Shanghai (n = 113;
OR 8.77, 3.73-20.62) [24], a French report (n = 175; OR 7.67,
3.25-18.1) [13] and a hospital-based Hong Kong study (n =
32; OR 20.2, 2.18-187) [25]. Population-based studies from
Sweden [15] and Utah [16] estimated POAG familial risk as
a standardized incidence ratio of 2.75 (95% CI 2.69-2.80)
and RR of 6.25 (95% CI 3.94-9.90), respectively. Although

18

the familial risk in our study is lower than these estimates,
it should be taken into consideration that the risk estimates
of case-control studies are often higher than cohort studies
even though their cases and controls are similar. Moreover,
these previous studies typically recruited participants from
medical centres or hospitals [12,24,26], and consequently
may have included more selective cases than in the general
population. Existing population-based studies acquired data
from hospital discharge databases, which may not be repre-
sentative of the general population.

https://doi.org/10.63528/jebp.2025.00003
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5=

4=

3.42

RERI =0.38
(95% Cl -0.78-1.55)

2= Estimated

sum = 3.04

Incidence risk ratio

1 0.97
0= I T
Reference” Hypertension®  Family History® Both

hypertension
and family history

5 -

47 RERI = -0.11
2 3.27 (95% Cl -1.55-1.33)
3 T .
s
d 3=
; Estimated
e sum = 3.38
@
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o
£

1.19
1=
0~ —
? Hyperglycemia”  Family history® Both °

hyperglycemia
and family history

Fig. 3. Separate and combined effects of family history and risk factors on the risk of primary open-angle glaucoma.

POAG: primary open-angle glaucoma, RERI: relative excess risk due to interaction. Lifestyle factors: hypertension, hyperglycemia
“Reference: persons without a family history of POAG or lifestyle factors.

*Individual effect of a given lifestyle risk factor: persons with vs without hypertension or hyperglycemia.

‘Individual effect of family history: persons with vs without positive family history of POAG.

Combined effect of family history and a given lifestyle risk factor: persons with both family history and either hypertension or hy-

perglycemia vs reference group.

Cross-sectional studies from Melbourne (n = 187; OR 3.1,
95% CI 1.6-5.3) [8], Tasmania (n = 1,700; OR 4.1, 3.2-5.2) [12],
Blue Mountains (n = 3654; OR 3.2, 1.8-5.6) [27] and Harbin
(n = 4,956; OR 14.58, 6.05-35.15) [28] have also investigat-
ed the familial aggregation of POAG. Additionally, cohort
studies such as the Beaver Dam Eye Study (n = 5,924) [9]
reported a heritability estimate of 0.36 for increased IOP, the
Nottingham Family Glaucoma Screening Study (n = 271) [26]
observed a sibling prevalence of 11.8% (95% CI 8.0%-15.7%)
and the Barbados Eye Study (n = 3,222) [10] described an RR
of 2.40 (1.30-4.60).

Three of these studies were strengthened by their use of
ophthalmic exam to detect glaucoma among the family of
patients [6,12,24]. However, several prior studies used ques-
tionnaires or interviews in acquiring information on family
relationships and disease diagnosis [8,12,23], which may be
prone to selective recall. We obtained information on family
relationships from NHI beneficiary data and POAG cases
were diagnosed by an ophthalmologist based on ICD-10
codes and most clinics use IOP measurements to accurately
diagnose POAG. Moreover, most previous case-control and
cohort studies included up to a few hundred or thousand
participants, respectively, and therefore did not yield the
statistical power necessary to calculate precise familial risk
estimates. Our study, on the other hand, included six million
individuals and provided the time-related HR as a familial
risk estimate by following-up the FDR of POAG patients after
their diagnosis, as well as POAG-unaffected FDR. It should
also be taken into consideration that our study included
the offspring of affected parents rather than siblings, who
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are known to have a higher risk of disease compared to par-
ent-offspring relationships [23].

We observed age-dependence for familial risk of POAG,
as higher HRs in younger age groups declined when age in-
creased. In line with findings from other diseases, such early
disease onset is characteristic of genetically predisposed
diseases. It has been suggested that genetically determined
disease features are more sensitive to environmental factors
in adult-onset POAG due to disruption of normal physiologic
homeostatic mechanisms [29].

The overall sex-specific familial risk of POAG was higher
in females compared to males (HR 5.31 vs 2.97), though the
background incidence was lower in females. We also found
that according to family relationship, females with affect-
ed father and mother were at a higher risk than males. For
the underlying mechanism, a genetic predisposition that is
unique to women may be considered, which is supported by
X-chromosome mediation of innate immune response and
immune tolerance.

Our findings indicate that disease risk among hypertensive
or hyperglycemic individuals with a positive family history is
higher than the general population, and among persons with
just one factor (i.e. with hypertension/hyperglycemia without
a family history or vice versa). The combined effect of hyper-
tension with a family history was higher than the sum of their
individual effects, although this was statistically insignificant,
and for hyperglycemia, its combined effect was similar to the
sum of its individual effects. Our statistically non-significant
results indicate that these factors may independently influ-
ence the development of POAG rather than potentiating each

19



Ahnetal. Familial risk in primary open-angle glaucoma

Table 3. Lifestyle risk factor analyses on primary open-angle glaucoma in familial and non-familial groups

. With affected parents Without affected parents
Risk factors
HR (95% Cl) HR (95% Cl)

Blood pressure (mmHg)

SBP < 120 & DBP < 80 (reference) 1.00 1.00

SBP 120-129 & DBP < 80 1.00 (0.62-1.61) 1.02 (0.92-1.13)

SBP 130-139 or DBP 80-89 1.18 (0.85-1.63) 0.98 (0.91-1.05)

SBP 140-179 or DBP 90-119 1.51 (0.99-2.31) 0.95 (0.85-1.05)

SBP > 180 or DBP = 120 2.36 (0.32-17.3) 0.99 (0.57-1.71)
Fasting Blood sugar (mg/dL)

< 100 (reference) 1.00 1.00

100-125
2126

Body mass Index (kg/m?)
< 18.5 (reference)

18.5-22.9
23-24.9
25

Total cholesterol (mg/dL)
< 200 (reference)

1.05 (0.58-1.90)
1.48 (0.77-2.84)

1.00
2.45 (1.58-3.82)
1.63 (1.13-2.33)
1.38 (0.96-1.98)

1.00

1.01 (0.88-1.16)
1.48 (1.27-1.72)

1.00
1.09 (0.97-1.23)
0.99 (0.91-1.07)
0.98 (0.91-1.06)

1.00

200-239 1.15 (0.85-1.55) 1.09 (1.01-1.17)
> 240 0.78 (0.45-1.35) 1.05 (0.93-1.17)
Smoking (pack/year)

Non-smoker (reference) 1.00 1.00

<10 1.04 (0.70-1.55) 0.83 (0.76-0.91)
10-19 0.78 (0.49-1.25) 0.69 (0.62-0.77)
20-29 0.87 (0.43-1.77) 0.67 (0.57-0.80)
30-39 0.73 (0.23-2.35) 0.74 (0.58-0.94)
240 - 0.91 (0.66-1.26)

Physical activity

<2 times/week (reference)

>3 times/week

Alcohol consumption (drink/week)
Non-drinker (reference)

<1

21

1.00
0.70 (0.46-1.08)

1.00
0.96 (0.67-1.39)
0.32 (0.15-0.67)

1.00
1.02 (0.93-1.10)

1.00
0.90 (0.82-0.98)
0.93 (0.84-1.04)

HR: hazards ratio, Cl: confidence interval, SBP: systolic blood pressure, DBP: diastolic blood pressure

other. Our study suggests that individuals with a positive
family history who are either hypertensive or hyperglycemic
may be considered a high-risk group and should be advised
to undergo genetic counseling. Glaucoma screening for these
high-risk individuals may also be considered.

Genome-wide association studies have implicated up to
74 loci involved in the pathogenesis of POAG [30,31], such
as CAVI/CAV2, CDKN2B-AS1, SIX1/SIX6, NTM and CNT-
NAP4 genes [32]. Well-established SNPs include those from
CDKN2B-AS1, ATOH7, CDC7-TGFBR3 and TMCO1[31]. Al-
though a limited number of gene-environment studies have
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been performed on POAG, a few studies have identified an
interactive relationship between POAG-associated genes
and lifestyle factors [33-37]. For instance, one genetic study
found that TT homozygotes carriers for nitric oxide synthase
3 (NOS3) T-786C SNP with hypertension had an increased
risk of disease compared to those without hypertension [17]
and studies have reported evidence for a gene-environment
interaction between glaucoma metabolism and type II diabe-
tes mellitus [29].

It is possible that the genetic variants related to the biolog-
ical pathways induced by hypertension and hyperglycemia

https://doi.org/10.63528/jebp.2025.00003



Ahnetal. Familial risk in primary open-angle glaucoma

are also engaged in the pathogenesis of POAG, such as lipid
metabolism (ABCAI, CAV1/CAV2, ARHGEFI2), cytokine
signalling (CDKN2BAS, TGFBR2, FNDC3B), fucose and
mannose metabolism (GMDs, PMM?2), and oxidative stress/
inflammation [38]. Future studies are needed to investigate
the genes involved in hypertension/hyperglycemia in order
to assess their potential interactions.

While our findings represent the ‘average’ effects of these
POAG-related genes, genes may have a varying relationship
with lifestyle factors and we cannot rule out the existence
of interactions between specific genes and hypertension or
hyperglycemia. Consequently, further gene-environment in-
teraction studies are needed in order to assess the interactive
relationship between POAG-related genes and hypertension
and hyperglycemia, especially at the genome-wide level.

One limitation of our study is the use of administrative
data, which may raise concerns regarding the validity of the
POAG diagnosis. It is also possible that a number of cases
were not included in our study, since POAG is a silent disease
that is not diagnosed until screening or the onset of severe
symptoms. However, because glaucoma screening using IOP
measurement is widespread and easily accessible in South
Korea, the number of undiagnosed cases missed by our study
is likely to be low.

Supplementary Materials

Supplementary data is available at https://doi.org/10.
63528/jebp.2025.00003.

Conclusion

Our population-based study found a 3.13-fold increased
familial risk of POAG and our findings suggest that genetic
contribution is the predominant driver in the familial aggre-
gation. Individuals with a positive family history and either
hypertension or hyperglycemia should be considered a high-
risk group and be considered for glaucoma screening.

Conflict of Interest

No potential conflict of interest relevant to this article was re-
ported.

Funding

None.

https://doi.org/10.63528/jebp.2025.00003

Data Availability Statement

The data that support the findings of this study are available
from National Health Insurance but restrictions apply to the
availability of these data, which were used under license for
the current study, and so are not publicly available. Data are
however available from the authors upon reasonable request
and with permission of National Health Insurance.

Ethics Approval and Consent to Participate

Not applicable.

Authors Contributions

Conceptualization: HSA HJK. Data curation: TK HSA. Formal
analysis: HJK. KHN HSA. Funding acquisition: HSA HJK.
Methodology: HJK HSA HS. Project administration: HS HJK.
Visualization: HJK HSA HS. Writing - original draft: HS SZK
HSL. Writing - review & editing: HS HSA.

Acknowledgments

This article is dedicated to the cherished memory of Hyeong
Sik Ahn, whose passion for evidence-based medicine left
an indelible mark on our understanding of familial risk. Al-
though he is no longer with us, his work remains an enduring
source of inspiration for our study and for public health im-
provement as a whole.

ORCID

Hyeong Sik Ahn, https://orcid.org/0000-0002-2084-7466
Heather Swan, https://orcid.org/0000-0001-9129-5008
Hee-Sang Lee, https://orcid.org/0000-0003-4915-9824
Sayada Zartasha Kazmi, https://orcid.org/0000-0002-9267-3637
Kun-Hoo Na, https://orcid.org/0000-0003-2893-0974

Taeuk Kang, https://orcid.org/0000-0003-1467-2281

Hyun Jung Kim, https://orcid.org/0000-0003-2018-2385

References

1. Quigley HA, Broman AT. The number of people with glaucoma
worldwide in 2010 and 2020. Br ] Ophthalmol 2006; 90: 262-7.

2. Kapetanakis VV, Chan MP, Foster P], Cook DG, Owen CG, Rud-
nicka AR. Global variations and time trends in the prevalence
of primary open angle glaucoma (POAG): a systematic review
and meta-analysis. Br ] Ophthalmol 2016; 100: 86-93.

3. Tham Y-C, Li X, Wong TY, Quigley HA, Aung T, Cheng C-Y.

21


https://doi.org/10.63528/jebp.2025.00003
https://doi.org/10.63528/jebp.2025.00003
https://doi.org/10.1136/bjo.2005.081224
https://doi.org/10.1136/bjo.2005.081224
https://doi.org/10.1136/bjophthalmol-2015-307223
https://doi.org/10.1136/bjophthalmol-2015-307223
https://doi.org/10.1136/bjophthalmol-2015-307223
https://doi.org/10.1136/bjophthalmol-2015-307223
https://doi.org/10.1016/j.ophtha.2014.05.013

Ahnetal. Familial risk in primary open-angle glaucoma

10.

11.

12.

13.

14.

15.

16.

17.

22

Global prevalence of glaucoma and projections of glaucoma
burden through 2040: a systematic review and meta-analysis.
Ophthalmology 2014; 121: 2081-90.

. Quigley HA, Stone EM, Fingert JH. Familial Glaucoma-A Pedi-

gree Revisited With Genetic Testing After 70 Years. JAMA Oph-
thalmol 2022; 140: 543-4.

. Mabuchi E Sakurada Y, Kashiwagi K, Yamagata Z, Iijima H,

Tsukahara S. Involvement of genetic variants associated with
primary open-angle glaucoma in pathogenic mechanisms and
family history of glaucoma. Am J Ophthalmol 2015; 159: 437-
44. e2.

. Wolfs RC, Klaver CC, Ramrattan RS, van Duijn CM, Hofman

A, de Jong PT. Genetic risk of primary open-angle glaucoma:
population-based familial aggregation study. Arch Ophthalmol
1998; 116: 1640-5.

. Janssen SE Gorgels TG, Ramdas WD, Klaver CC, van Duijn CM,

Jansonius NM, et al. The vast complexity of primary open angle
glaucoma: disease genes, risks, molecular mechanisms and
pathobiology. Prog Retin Eye Res 2013; 37: 31-67.

. Weih LM, Nanjan M, McCarty CA, Taylor HR. Prevalence and

predictors of open-angle glaucoma: results from the visual im-
pairment project. Ophthalmology 2001; 108: 1966-72.

. Klein BE, Klein R, Lee KE. Heritability of risk factors for primary

open-angle glaucoma: the Beaver Dam Eye Study. Invest Oph-
thalmol Vis Sci 2004; 45: 59-62.

Leske MC, Wu SY, Hennis A, Honkanen R, Nemesure B, Group
BES. Risk factors for incident open-angle glaucoma: the Barba-
dos Eye Studies. Ophthalmology 2008; 115: 85-93.

Shin DH, Becker B, Kolker AE. Family history in primary
open-angle glaucoma. Arch Ophthalmol 1977; 95: 598-600.
Green CM, Kearns LS, Wu J, Barbour JM, Wilkinson RM, Ring
MA, et al. How significant is a family history of glaucoma? Ex-
perience from the Glaucoma Inheritance Study in Tasmania.
Clin Exp Ophthalmol 2007; 35: 793-9.

Charliat G, Jolly D, Blanchard E Genetic risk factor in primary
open-angle glaucoma: a case-control study. Ophthalmic Epi-
demiol 1994; 1: 131-8.

Gottfredsdottir MS, Sverrisson T, Musch DC, Stefansson E.
Chronic open-angle glaucoma and associated ophthalmic
findings in monozygotic twins and their spouses in Iceland. J
Glaucoma 1999; 8: 134-9.

Li X, Sundquist J, Zoller B, Sundquist K. Familial Risks of Glau-
coma in the Population of Sweden. ] Glaucoma 2018; 27: 802-6.
Wang X, Harmon J, Zabrieskie N, Chen Y, Grob S, Williams B, et
al. Using the Utah Population Database to assess familial risk of
primary open angle glaucoma. Vision Res 2010; 50: 2391-5.
Kang JH, Wiggs JL, Rosner BA, Haines J, Abdrabou W, Pasquale
LR. Endothelial nitric oxide synthase gene variants and prima-
ry open-angle glaucoma: interactions with hypertension, alco-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

hol intake, and cigarette smoking. Arch Ophthalmol 2011; 129:
773-80.

Rim TH, Lee SY, Kim SH, Kim SS, Kim CY. Increased incidence
of open-angle glaucoma among hypertensive patients: an 11-
year nationwide retrospective cohort study. ] Hypertens 2017;
35:729-36.

Lin HC, Chien CW, Hu CC, Ho JD. Comparison of comorbid
conditions between open-angle glaucoma patients and a con-
trol cohort: a case-control study. Ophthalmology 2010; 117:
2088-95.

Zhou M, Wang W, Huang W, Zhang X. Diabetes mellitus as a
risk factor for open-angle glaucoma: a systematic review and
meta-analysis. PloS one 2014; 9: 102972.

Pasquale LR, Kang JH, Manson JE, Willett WC, Rosner BA,
Hankinson SE. Prospective study of type 2 diabetes mellitus
and risk of primary open-angle glaucoma in women. Ophthal-
mology 2006; 113: 1081-6.

von Graefe A. Beitrdge zur pathologie und therapie des glau-
coms. Archiv fiir Ophthalmologie 1869; 15: 108-252.

Tielsch JM, Katz ], Sommer A, Quigley HA, Javitt JC. Family his-
tory and risk of primary open angle glaucoma: the Baltimore
Eye Survey. Arch Ophthalmol 1994; 112: 69-73.

Kong X, Zhu W, Chen X, Chen Y, Sun X. Familial aggregation
of primary open angle glaucoma in Shanghai, China. Mol Vis
2013; 19: 1859.

Fan BJ, Leung YE Wang N, Lam SC, Liu Y, Tam OS, et al. Ge-
netic and environmental risk factors for primary open-angle
glaucoma. Chin Med J (Engl) 2004; 117: 706-10.

Sung V, Koppens J, Vernon S, Pawson P, Rubinstein M, King A,
et al. Longitudinal glaucoma screening for siblings of patients
with primary open angle glaucoma: the Nottingham Family
Glaucoma Screening Study. Br ] Ophthalmol 2006; 90: 59-63.
Mitchell P, Rochtchina E, Lee AJ, Wang J]. Bias in self-reported
family history and relationship to glaucoma: the Blue Moun-
tains Eye Study. Ophthalmic Epidemiol 2002; 9: 333-45.

Sun J, Zhou X, Kang Y, Yan L, Sun X, Sui H, et al. Prevalence
and risk factors for primary open-angle glaucoma in a rural
northeast China population: a population-based survey in Bin
County, Harbin. Eye (Lond) 2012; 26: 283-91.

Wiggs JL. Genetic etiologies of glaucoma. Arch Ophthalmol
2007; 125: 30-7.

MacGregor S, OngJS, An J, Han X, Zhou T, Siggs OM, et al. Ge-
nome-wide association study of intraocular pressure uncovers
new pathways to glaucoma. Nat Genet 2018; 50: 1067-71.

Kim YW, Lee YH, Kim JS, Lee J, Kim Y], Cheong HS, et al. Ge-
netic analysis of primary open-angle glaucoma-related risk
alleles in a Korean population: the GLAU-GENDISK study. Br J
Ophthalmol 2021; 105: 1307-12.

Chen M, Yu X, Xu J, Ma J, Chen X, Chen B, et al. Association of

https://doi.org/10.63528/jebp.2025.00003


https://doi.org/10.1016/j.ophtha.2014.05.013
https://doi.org/10.1016/j.ophtha.2014.05.013
https://doi.org/10.1016/j.ophtha.2014.05.013
https://doi.org/10.1001/jamaophthalmol.2022.0556
https://doi.org/10.1001/jamaophthalmol.2022.0556
https://doi.org/10.1001/jamaophthalmol.2022.0556
https://doi.org/10.1016/j.ajo.2014.11.023
https://doi.org/10.1016/j.ajo.2014.11.023
https://doi.org/10.1016/j.ajo.2014.11.023
https://doi.org/10.1016/j.ajo.2014.11.023
https://doi.org/10.1016/j.ajo.2014.11.023
https://doi.org/10.1001/archopht.116.12.1640
https://doi.org/10.1001/archopht.116.12.1640
https://doi.org/10.1001/archopht.116.12.1640
https://doi.org/10.1001/archopht.116.12.1640
https://doi.org/10.1016/j.preteyeres.2013.09.001
https://doi.org/10.1016/j.preteyeres.2013.09.001
https://doi.org/10.1016/j.preteyeres.2013.09.001
https://doi.org/10.1016/j.preteyeres.2013.09.001
https://doi.org/10.1016/s0161-6420(01)00799-0
https://doi.org/10.1016/s0161-6420(01)00799-0
https://doi.org/10.1016/s0161-6420(01)00799-0
https://doi.org/10.1167/iovs.03-0516
https://doi.org/10.1167/iovs.03-0516
https://doi.org/10.1167/iovs.03-0516
https://doi.org/10.1016/j.ophtha.2007.03.017
https://doi.org/10.1016/j.ophtha.2007.03.017
https://doi.org/10.1016/j.ophtha.2007.03.017
https://doi.org/10.1001/archopht.1977.04450040064007
https://doi.org/10.1001/archopht.1977.04450040064007
https://doi.org/10.1111/j.1442-9071.2007.01612.x
https://doi.org/10.1111/j.1442-9071.2007.01612.x
https://doi.org/10.1111/j.1442-9071.2007.01612.x
https://doi.org/10.1111/j.1442-9071.2007.01612.x
https://doi.org/10.3109/09286589409047221
https://doi.org/10.3109/09286589409047221
https://doi.org/10.3109/09286589409047221
https://doi.org/10.1097/00061198-199904000-00009
https://doi.org/10.1097/00061198-199904000-00009
https://doi.org/10.1097/00061198-199904000-00009
https://doi.org/10.1097/00061198-199904000-00009
https://doi.org/10.1097/ijg.0000000000001013
https://doi.org/10.1097/ijg.0000000000001013
https://doi.org/10.1016/j.visres.2010.09.018
https://doi.org/10.1016/j.visres.2010.09.018
https://doi.org/10.1016/j.visres.2010.09.018
https://doi.org/10.1001/archophthalmol.2011.118
https://doi.org/10.1001/archophthalmol.2011.118
https://doi.org/10.1001/archophthalmol.2011.118
https://doi.org/10.1001/archophthalmol.2011.118
https://doi.org/10.1001/archophthalmol.2011.118
https://doi.org/10.1097/HJH.0000000000001225
https://doi.org/10.1097/HJH.0000000000001225
https://doi.org/10.1097/HJH.0000000000001225
https://doi.org/10.1097/HJH.0000000000001225
https://doi.org/10.1016/j.ophtha.2010.03.003
https://doi.org/10.1016/j.ophtha.2010.03.003
https://doi.org/10.1016/j.ophtha.2010.03.003
https://doi.org/10.1016/j.ophtha.2010.03.003
https://doi.org/10.1371/journal.pone.0102972
https://doi.org/10.1371/journal.pone.0102972
https://doi.org/10.1371/journal.pone.0102972
https://doi.org/10.1016/j.ophtha.2006.01.066
https://doi.org/10.1016/j.ophtha.2006.01.066
https://doi.org/10.1016/j.ophtha.2006.01.066
https://doi.org/10.1016/j.ophtha.2006.01.066
https://doi.org/10.1007/bf02721215
https://doi.org/10.1007/bf02721215
https://doi.org/10.1001/archopht.1994.01090130079022
https://doi.org/10.1001/archopht.1994.01090130079022
https://doi.org/10.1001/archopht.1994.01090130079022
https://www.ncbi.nlm.nih.gov/pubmed/24019742
https://www.ncbi.nlm.nih.gov/pubmed/24019742
https://www.ncbi.nlm.nih.gov/pubmed/24019742
https://www.ncbi.nlm.nih.gov/pubmed/15161538
https://www.ncbi.nlm.nih.gov/pubmed/15161538
https://www.ncbi.nlm.nih.gov/pubmed/15161538
https://doi.org/10.1136/bjo.2005.072751
https://doi.org/10.1136/bjo.2005.072751
https://doi.org/10.1136/bjo.2005.072751
https://doi.org/10.1136/bjo.2005.072751
https://doi.org/10.1076/opep.9.5.333.10335
https://doi.org/10.1076/opep.9.5.333.10335
https://doi.org/10.1076/opep.9.5.333.10335
https://doi.org/10.1038/eye.2011.243
https://doi.org/10.1038/eye.2011.243
https://doi.org/10.1038/eye.2011.243
https://doi.org/10.1038/eye.2011.243
https://doi.org/10.1001/archopht.125.1.30
https://doi.org/10.1001/archopht.125.1.30
https://doi.org/10.1038/s41588-018-0176-y
https://doi.org/10.1038/s41588-018-0176-y
https://doi.org/10.1038/s41588-018-0176-y
https://doi.org/10.1136/bjophthalmol-2020-316089
https://doi.org/10.1136/bjophthalmol-2020-316089
https://doi.org/10.1136/bjophthalmol-2020-316089
https://doi.org/10.1136/bjophthalmol-2020-316089
https://doi.org/10.1167/iovs.18-25922

Ahnetal. Familial risk in primary open-angle glaucoma

33.

34,

35.

Gene Polymorphisms With Primary Open Angle Glaucoma: A
Systematic Review and Meta-Analysis. Invest Ophthalmol Vis
Sci 2019; 60: 1105-21.

Thorleifsson G, Walters GB, Hewitt AW, Masson G, Helgason A,
DeWan A, et al. Common variants near CAV1 and CAV?2 are as-
sociated with primary open-angle glaucoma. Nat Genet 2010;
42:906-9.

Burdon KP, Macgregor S, Hewitt AW, Sharma S, Chidlow G,
Mills RA, et al. Genome-wide association study identifies
susceptibility loci for open angle glaucoma at TMCO1 and CD-
KN2B-AS1. Nat Genet 2011; 43: 574-8.

Wiggs JL, Yaspan BL, Hauser MA, Kang JH, Allingham RR, Ol-

https://doi.org/10.63528/jebp.2025.00003

36.

37.

38.

son LM, et al. Common variants at 9p21 and 8q22 are associat-
ed with increased susceptibility to optic nerve degeneration in
glaucoma. PLoS Genet 2012; 8: e1002654.

van Koolwijk LM, Ramdas WD, Ikram MK, Jansonius NM,
Pasutto E Hysi PG, et al. Common genetic determinants of
intraocular pressure and primary open-angle glaucoma. PLoS
Genet 2012; 8: €1002611.

Ramdas WD, van Koolwijk LM, Lemij HG, Pasutto E Cree AJ,
Thorleifsson G, et al. Common genetic variants associated with
open-angle glaucoma. Hum Mol Genet 2011; 20: 2464-71.
Wiggs JL. Glaucoma genes and mechanisms. Prog Mol Biol
Transl Sci 2015; 134: 315-42.

23


https://doi.org/10.1167/iovs.18-25922
https://doi.org/10.1167/iovs.18-25922
https://doi.org/10.1167/iovs.18-25922
https://doi.org/10.1038/ng.661
https://doi.org/10.1038/ng.661
https://doi.org/10.1038/ng.661
https://doi.org/10.1038/ng.661
https://doi.org/10.1038/ng.824
https://doi.org/10.1038/ng.824
https://doi.org/10.1038/ng.824
https://doi.org/10.1038/ng.824
https://doi.org/10.1371/journal.pgen.1002654
https://doi.org/10.1371/journal.pgen.1002654
https://doi.org/10.1371/journal.pgen.1002654
https://doi.org/10.1371/journal.pgen.1002654
https://doi.org/10.1371/journal.pgen.1002611
https://doi.org/10.1371/journal.pgen.1002611
https://doi.org/10.1371/journal.pgen.1002611
https://doi.org/10.1371/journal.pgen.1002611
https://doi.org/10.1093/hmg/ddr120
https://doi.org/10.1093/hmg/ddr120
https://doi.org/10.1093/hmg/ddr120
https://doi.org/10.1016/bs.pmbts.2015.04.008
https://doi.org/10.1016/bs.pmbts.2015.04.008

Original Article JOURNAL OF

eISSN 3059-1996 Evidencef Based

] Evid-Based Pract 2025;1:24-29

https://doi.org/10.63528/jebp.2025.00004 praCtl Ce

Development of the clinical practice guideline protocol
registration program and its pilot application in Korea

Hyun Jung Kim"', You Kyoung Lee®’, Soo Young Kim®, Kyu Chang Wang*, Ho Sin Gwak**, Yeol Kim*

1Department of Preventive Medicine, Korea University College of Medicine, Seoul, Korea

*Department of Laboratory Medicine and Genetics, Soonchunhyang University Bucheon Hospital, Soonchunhyang University College
of Medicine, Bucheon, Korea

*Department of Family Medicine, Kangdong Sacred Heart Hospital, Hallym University College of Medicine, Seoul, Korea

“Division of Korean Cancer Management Guideline Network, National Cancer Center, Goyang, Korea

*Department of Cancer Control, Graduate School of Cancer Science and Policy, National Cancer Center, Goyang, Korea

Background: In the case of clinical practice guideline (CPG), the need for the prospective registration of protocols has been proposed
several times. However, the regjstration of CPG protocols is not yet active. The objective of this study was to summarize the experience
of the CPG protocol registration program in Korea.

Methods: This study was performed in the following order: 1) formation of a methodological expert group; 2) CPG protocol template de-
velopment; 3) CPG protocol preparation and expert review; 4) exploration of the knowledge and attitude of the guideline developers to-
ward CPG protocol.

Results: The final version of the CPG protocol templates consists of four parts (planning, development, finalization, and timetable). The
protocols for 18 cancers were submitted by 14 medical societies. conflicts of interest (n = 14, 77.8%), guideline development group
(GDG; n =9, 50%), scope of CPG (n =9, 50%), and key questions (n = 8, 44.4%) were the under-reported areas in the submitted proto-
cols. The GDGs (n = 13, 72.7%) was the most misreported areas of the protocol. CPG developers generally agreed on the advantages of
protocol registration but responded that it was difficult to understand the concepts in the protocol and fill them with appropriate con-
tent. The areas where CPG developers responded that they felt difficulty were recommendation grade (n = 9, 75.0%), GDG composition
(n =7, 58.3%), and determining key questions (n = 7, 58.3%).

Conclusions: The CPG protocol registration program was planned and piloted in Korea, and it could be said that it is feasible. It is nec-
essary to evaluate the developed CPG later and determine whether protocol registration affects the quality of CPG through indices such
as transparency and clarity of CPG.

Keywords: Evidence based medicine; Practice guideline; Protocol; Registration; Transparency

Introduction clinical practice guideline (CPG) development process. To

proceed effectively with this process, a transparent plan
Evidence-based medicine requires the core process of gen- (protocol) should be established in advance, and the actual
erating, synthesizing, and applying research evidence. This = process should be undertaken according to these plans [1].
core process is conducted through systematic review and  These protocols should be disclosed in advance through reg-
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istration or publication, and through these activities, report-
ing bias, such as selective reporting of results or publication
bias, can be reduced [2].

In the case of clinical trials or systematic literature reviews,
the activity of preparing a protocol in advance and register-
ing it is already being established. For systematic reviews,
PROSPERO (https://www.crd.york.ac.uk/prospero/) and
Open Science Framework (https://osf.io/prereg/) are major
registration platforms. In the case of clinical trials, the In-
ternational Clinical Trials Registry Platform (https://www.
who.int/clinical-trials-registry-platform/network), managed
by the World Health Organization, and ClinicalTrials.gov
(https://clinicaltrials.gov/), managed by the National Library
of Medicine, are major prospective registration platforms [3].

In the case of CPGs, the need for the prospective registra-
tion of protocols has been proposed several times [4], and
registration through the Guidelines International Network
has partially progressed [5]. However, the registration of CPG
protocols is not yet active.

The Korean National Cancer Center (KNCC) started a proj-
ect to develop Korean cancer guidelines for 18 types of can-
cer together with the Korean Academy of Medical Sciences
(KAMS). As part of the preparation process, it was decided to
prepare a development protocol for each CPGs in advance
and to create a registration platform for protocols.

This study aims to summarize the experience of the CPG
protocol registration program in Korea. The CPG protocol
registration program comprises preparing the CPG protocol
according to a protocol template and providing feedback af-
ter expert reviews.

Methods

This study was performed in the following order: 1) forma-
tion of a methodological expert group; 2) CPG protocol tem-
plate development; 3) CPG protocol preparation and expert
review; 4) exploration of the knowledge and attitude of the
guideline developer toward CPG protocol.

1. Cancer CPG development project of the National
Cancer Center of Korea

The National Cancer Center of Korea formed a cancer CPG
development project group. The National Cancer Center sent
an official letter to Korean cancer societies to announce a
CPG development support plan to develop a cancer CPG.

2. Formation of a methodological expert group

Three experts (SY.K., YK.L, and H.J.K), who participated as
methodologists in the cancer treatment CPG project, estab-

https://doi.org/10.63528/jebp.2025.00004

lished an evidence-based CPG development manual and
decided to develop a template for CPG protocol.

3. Development of the CPG protocol template

Three experts (SY.K., Y.K.L, H.].K) developed a protocol tem-
plate so that developers from each academic society could
properly establish protocols according to the development
manual. With the help of this template, the CPG developer
can create a protocol according to the planning, develop-
ment, and finalization elements of the CPG development
process suggested in the manual.

The draft protocol template was presented in the workshop
for the developers and methodology advisors for the Korean
Cancer Guideline. The protocol template, version 1.0, was
distributed to developers and methodology advisors. Three
experts elaborated the protocol template to version 2.0 to im-
prove its editorial visibility.

4. CPG protocol preparation and expert review
Training on guideline development methodology and pro-
tocol preparation was provided to Guideline Development
Group (GDG) members. Developers wrote and submitted
protocols according to the developed protocol template. The
18 submitted CPG protocols were reviewed by 5 experts (1
protocol was reviewed by 2 experts). Feedback was provid-
ed by combining the opinions of two experts. The feedback
content entailed 1) under-reporting or non-reporting, and 2)
misreporting. A briefing session was held to provide feedback
on the protocol, and a revised (final) version was submitted.
A website for uploading CPG protocols will be built on the
National Cancer Center website, and it will be opened soon.

5. Exploration of the knowledge and attitude of the
guideline developer toward CPG protocol

A questionnaire was developed to explore the knowledge
and attitude of the guideline developer toward CPG protocol,
and a survey was conducted through a Google forms. After
explaining the purpose of the survey, we investigated the
general characteristics of respondents, whether they agree
on the advantages of CPG protocol registration, the degree of
difficulty in preparing the protocol, and the specific content
that was hard to fill up.

Results

1. CPG protocol templates

The final version of the CPG protocol templates (Supplemen-
tary Material 1) comprises four parts (planning, develop-
ment, finalization, and timetable. Part 1 (Planning) requires
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developers to document their advance planning for eight
items: guideline development group (GDG), scope and pur-
pose of the CPG, key questions, target users and healthcare
settings, terms of reference, funding sources, and conflict
of interest. Part 2 (Development) has four items: selection
of relevant literature, evidence synthesis, from evidence to
recommendation, and making recommendations. Part 3 (Fi-
nalization) contains an external review, an endorsement, and
a reporting and authorship. Part 4 is the CPG development
process timeline.

2. General characteristics of the planned CPG

CPG protocols for 18 cancers were submitted by 14 medical
societies (Table 1). Table 2 shows the characteristics of the
planned CPGs. All the 18 CPG GDGs included a steering
committee, guideline panel, and conflict of interest commit-
tee; The median numbers of members of the steering com-
mittee, guideline panel, and conflict of interest committee
were 8 (range 4-14), 34 (14-48), and 8 (4-14), respectively.
The number of specialties involved in GDG had a median
value of 4 (1-9). The largest number of chair's specialties was
surgery field. De novo was mostly adopted for the CPG devel-

Table 1. Societies that submitted protocol and target carcinoma

Medical societies

The Korean Society for Head & Neck
Oncology

Korean Thyroid Association

Target cancer
Nasopharyngeal cancer

Thyroid cancer
The Korean Gastric Cancer Association Stomach cancer
The Korean Urological Oncology Society  Kidney cancer

Bladder cancer
Korean Society of Coloproctology Colorectal cancer

The Korean Society for Pediatric
Neuro-oncology

Germ cell tumor

Medulloblastoma
Korean Society for Neuro-oncology Glioma
Brain metastasis

The Korean Society of Pediatric
Hematology-Oncology

Pediatric kidney tumor

Pediatric liver tumor
Korean Society of Gynecology Oncology ~ Uterine cancer
Ovarian cancer
Korean Association for Lung Cancer Lung cancer
The Korean Society of Hematology Lymphoma
Multiple myeloma
Korean Society of Head and Neck Surgery Laryngeal cancer

Korean Association of Bile duct cancer

Hepato-Biliary-Pancreatic Surgery

Korean Society of Peritoneal Surface Peritoneal cancer

Malignancies
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opment method.

3. Expert feedback on the submitted protocol

Tables 3 and 4 show the feedback provided by five experts
for the submitted protocol. Table 3 shows the under-report-
ing areas in the CPG protocols. Among the planned phase
areas, feedback was made on conflicts of interest (n = 14,
77.8%), GDG (n =9, 50%), scope of CPG (n =9, 50%), and key
questions (n = 8, 44.4%). In the development stage, literature
search (n = 12, 66.6%), evidence level (n = 8, 44.4%), and rec-
ommendation grade (n = 8, 44.4%) were the main feedback
areas. In the finalization stage, external review (n = 8, 44.4%)
was the most common feedback area.

Table 4 shows the misreporting areas in the CPG protocols.
Among the planned phase areas, feedback was made on
GDGs (n =13, 72.7%), purpose of CPG (n = 6, 33.3%), scope of
CPG (n = 6, 33.3%), determining outcomes (n = 6, 33.3%). In
the development phase, risk of bias assessment (n = 6, 33.3%)
and level of evidence (n = 6, 33.3%) were the main feedback
areas. In the finalization stage, external review (n = 4, 22.2%)
and endorsement (n = 3, 16.7%) were the common feedback
areas.

4. Exploration of the knowledge and attitude of the
developers toward the CPG protocol
Individual CPG panels that participated in protocol prepar-

Table 2. Characteristics of the treatment guidelines for the 18
carcinomas that have submitted the guideline protocol (n = 18)

Guideline development group Median Range
Steering committee 8 4-14
Guideline panel 34 15-48
Committee for the conflict of 8 4-14

interest (COI)
Number of involved specialties 4 1-9
Number of key questions 12 0-21

Specialties of chair n Percent
Internal medicine fields 7 389
Surgery fields® 10 55.6
Ete. 1 5.6

Development type
De novo 7 389
De novo + adaptation (hybrid) 5 27.8
Adaptation 1 5.6
Update 1 5.6
Missing 4 22.2

*Hematology, medical oncology, respiratory medicine, pediatrics.
®General surgery, obstetrics and gynecology, urology, otolaryngology,
neurosurgery.

‘Radiation oncology.
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Table 3. CPG protocol feedback contents: under-reporting areas
in the CPG protocol

Table 4. CPG protocol feedback contents: misreporting areas in
the CPG protocol

Frequency (n)  Proportion(®o)

Frequency (n)  Proportion(%o)

_

. Planning phase
Conflict of interest 14 77.8

Guideline development group 9 50.0
Defining the scope of the CPG 9 50.0
Key questions 8 44.4
Outcome determination 5 27.8
Funding source 4 22.2
2. Development phase
Literature search 12 66.6
Level of evidence 8 44.4
Grading of recommendation 8 44.4
Patient value 6 333
Risk of bias assessment 5 278
Equity 4 222
3. Finalization phase
External review 8 44.4
Authorship 5 27.8
Endorsement 4 222
Timetable 2 1.1

_

. Planning phase

Guideline development group 13 72.2
Purpose of CPG 6 333
Scope of CPG 6 333
Conflict of interest 6 33.3
Determining outcomes 6 33.3
Key questions 4 22.2
Funding source 3 16.7
2. Development phase
Risk of bias assessment 6 333
Level of evidence 6 333
Formulation of recommendations 4 222
Grade of recommendation 4 222
Inclusion/exclusion criteria 1 5.6
Source of funding 1 5.6
3. Finalization phase
External review 4 222
Endorsement 3 16.7
Authorship 1 5.6

CPG: clinical practice guideline.

ing were asked about their knowledge and attitude toward
protocol. Protocol writers generally agreed with what was
known as an advantage of protocol registration, and the
agreement rate was higher for preventing publication bias,
and for improving transparency of CPG (Table 5). Protocol
writers responded that it was difficult to understand the con-
cepts in the protocol and fill them with appropriate content.
The areas where CPG developers responded that they felt
difficulty were recommendation grade (n = 9, 75.0%), GDG
composition (n =7, 58.3%), and determining key questions (n
=7,58.3%).

Discussion

KNCC and KAMS decided to implement a CPG protocol
registration project as part of a project to develop 18 types
of cancer CPGs. The registration program went through the
process of forming an expert team, developing a protocol
template, reviewing and providing feedback on submitted
CPG protocols, and exploring CPG developers' knowledge
and attitudes toward the protocol. A review of CPG protocols
found that conflicts of interest, literature search, guideline
development group (GDG), and CPG scope definition were
areas of underreporting, with GDGs being the most misre-
ported area of the protocol. CPG developers generally agreed

https://doi.org/10.63528/jebp.2025.00004

CPG: clinical practice guideline.

on the advantages of protocol registration, but responded
that they had difficulty writing content about recommenda-
tion ratings, GDG composition, and key questions.

The research field in which protocol registration was first
initiated was clinical trial. Clinicaltrials.gov was first estab-
lished in 2000, after the United States Congress passed the
Requiring Trial Registration Act. Protocol registration for clin-
ical trials is known to reduce the risk of publication bias, such
as non-reporting, partial reporting, and selective reporting
of study results [6]. However, according to a meta-analysis of
protocol registration for clinical trials, only 20% of random-
ized controlled trials registered protocols in advance [7].

In the case of systematic literature reviews, protocol regis-
tration is also known to improve the quality of systematic re-
view reporting [8], improve transparency of content, [9] and
help research design and performance [10].

While there were proposals for CPG protocol registra-
tion, the CPG protocol registration program has never been
implemented. Therefore, the CPG registration program as
established in this study is, to the best of our knowledge, the
first case in the world. Since transparency and clarity are also
very important in CPG development, protocol registration is
essential in this area.

As shown in this study, several issues must be addressed
in the CPG protocol registration program. The first is the
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Table 5. Exploration of the knowledge and attitude of the guideline developer toward the CPG protocol (n = 12)

Frequency (n) Proportion (%)

1. Do you agree with the following advantages of the guideline protocol registration?

Avoiding bias such as publication bias
Improving the clarity of the guideline development process
Avoiding unnecessary duplication of guideline development
Increasing the likelihood of completion of development
Securing priority for clinical guideline developers

2. What difficulties do you face when writing a guideline protocol?
Too much content
It is difficult to understand content
It is difficult to determine the content

3. Which area was the most difficult when writing the guideline protocol?
Derivation of recommendations, determination of recommendation grade

Composition of clinical practice guideline development group
Development of key questions

Patient value

Evidence selection

Evidence synthesis

External review

Scope and purpose of clinical practice guidelines

Terms of operation

Management of conflict of interest

n 91.7
10 83.3
75.0
75.0
58.3

10 83.3
8 66.7
58.3

~

75.0
58.3
58.3

6.7
66.7
66.7
41.7
25.0
333
16.7

N W W ol o0 OO OO N N ©

attitude of CPG developers. As shown in this study, the CPG
developers exhibit a mixed attitude toward protocol registra-
tion. They agreed with the advantages of protocol registration
but responded that it was difficult to understand the concepts
in the protocol and fill them with appropriate content. This
can be resolved by reducing the content of the protocol tem-
plate or by developing a protocol-writing manual. Second,
there are many cases of underreporting and misreporting in
the contents of the protocol. This may be related to the diffi-
culty of preparing the protocol that developers responded to.
For this part, it may be necessary to clarify the contents of the
protocol template, to have an educational program, and to
provide an example of template.

In conclusion, the CPG protocol registration program was
planned and piloted in Korea. Consequently, the CPG proto-
col registration could be completed without much difficulty.
Itis necessary to evaluate the developed CPG later and deter-
mine whether protocol registration affects the quality of CPG
through indices such as transparency and clarity of CPG.

Supplementary Materials

Supplementary data is available at https://doi.org/
10.63528/jebp.2025.00004.
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Additionally, AT cannot meet the authorship criteria set by
organizations such as the International Committee of Medi-
cal Journal Editors (ICMJE). This includes having the ability
to give final approval for publication and being accountable
for the accuracy and integrity of the work.

Furthermore, Al lacks the capacity to comprehend a con-
flict of interest statement, and cannot legally sign such a
statement. Additionally, AI does not have independent affili-
ation from its creators, nor can it hold copyright.

Therefore, when submitting a paper, authors should not
include Al as authors but rather acknowledge the use of Al

and provide transparent information about how it was used
in writing the manuscript. As the field of Al is rapidly evolv-
ing, authors using Al should declare this fact and provide
specific technical details about the Al model used, including
its name, version, source, and the method of application in
the paper. This is in line with the ICMJE recommendation of
acknowledging writing assistance.

7. Peer review process

« The J Evid-Based Pract received the papers via ksebm.of-
fice@gmail.com.

e Manuscripts to be reviewed: All submitted manuscripts are
peer reviewed. Commissioned manuscripts are also re-
viewed. Research data or supplementary materials are sub-
jected to peer review.

* Who conducts peer review: Submitted manuscripts will be
reviewed by 2 or more external experts in the correspond-
ing field. The editor selects peer reviewers according to the
recommendation of the Editorial Board members or from
the external expert database maintained by the editorial of-
fice. Some publication types, including editorials, errata,
corrigenda, retraction, withdrawal, and letters to the editor,
are reviewed by the editorial board member without exter-
nal peer review.

o Type of peer review: J Evid-Based Pract uses double-blind
review, which means that both the reviewer’s and author’s
identities are concealed from the reviewers, and vice versa,
throughout the review process. To facilitate this anonymous
review, authors need to ensure that their manuscripts are
prepared in a way that does not give away their identity. The
names of reviewers are not posted in the published article.

o Screening before peer review: The manuscript is first re-
viewed for its format and adherence to the aims and scope
of the journal. If the manuscript does not align with the
aims and scope of the Journal or does not adhere to the In-
structions for authors, it may be returned to the author im-
mediately after receipt and without a review.

« Duration for the first decision: The result of the first peer re-
view is usually finished within two months. If there is no
correspondence from the editorial office on the fate of the
submitted manuscript two months after the submission,
please get in touch with the editorial office via ksebm.of-
fice@gmail.com

« Revision process: The Editorial Board may request authors
to revise the manuscripts according to the reviewer’s opin-
ion. After revising the manuscript, the author should send
the revised files with a reply to each item of the reviewer’s

opinion. Additions and amendments to the revised manu-
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script should be highlighted in red. The author’s revisions
should be completed within 60 days after the request. If it is
not received by the due date, the Editorial Board will not
consider it for publication. To extend the revision period to
more than 60 days, the author should negotiate with the
Editorial Board. The manuscript review process should be
finished with the second review. If the reviewers wish fur-
ther review, the Editorial Board may consider it. Statistical
editing is also performed if data need professional statistical
review by a statistician. J Evid-Based Pract neither guaran-
tees acceptance without review nor very short peer review
times for unsolicited manuscripts.

« Final decision maker: The Editorial Board will make a final
decision on the approval for publication of the submitted
manuscripts and can request any further corrections, revi-
sions, and deletions of the article text if necessary.

« The publication date is published with all published papers,
including dates of submission, revision, and acceptance.

« Review of in-house manuscripts: All manuscripts from edi-
tors, staff, or editorial board members are subject to the
same review process as other submissions. During the re-
view process, they will not be involved in the selection of re-
viewers or the decision-making process. Editors will not
handle their manuscripts even if they have been commis-
sioned. The review and publication processes not described
in the Instructions for Authors will be incorporated into the
Editorial Policy Statements approved by the Council of Sci-
ence Editor Board of Directors, available at http://www.

councilscienceeditors.org.

8. Article processing charge and publication fee

J Evid-Based Pract has no author submission fees or other
publication-related charges. All publication costs are sup-
ported by the publisher. J Evid-Based Pract is a platinum
open access journal that does not charge author fees.

9. Copyrights and secondary publication

The J Evid-Based Pract owns copyrights of all published
materials. On behalf of the co-author(s), the corresponding
author must complete and submit the journal’s copyright
transfer agreement, which includes a section on the disclo-
sure of potential conflicts of interest based on the recom-
mendations of the International Committee of Medical Jour-
nal Editors, “Uniform Requirements for Manuscripts Submit-
ted to Biomedical Journals”. A copy of the form is made avail-
able to the submitting author within the online manuscript
submission process. It is possible to republish manuscripts if
ONLY the manuscripts satisfy the condition of secondary

publication of the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals, available at: http://www.
icmje.org

10. Open access

J Evid-Based Pract is an Open Access journal accessible for
free on the Internet. Accepted peer-reviewed articles are free-
ly available on the journal website for any user, worldwide,
immediately upon publication without additional charge.

IV. Research and Publication Ethics
Guidelines

For the policies on research and publication ethics, the
“Good Publication Practice Guidelines for Medical Journals”
(https://www.kamje.or.kr/board/view?b_name =bo_publi-
cation&bo_id =13) or the “Ethical Guidelines on Good Publi-
cation” (http://publicationethics.org/resources/guidelines)
or “Ethical Considerations in the International Committee of
Medical Journal Editors” (http://www.icmje.org/recommen-
dations) are applied.

1. Conflict-of-interest statement

The corresponding author is required to summarize all au-
thors’ conflict of interest disclosures. The disclosure form
shall be same with ICMJE Uniform Disclosure Form for Po-
tential Conflicts of Interest (www.icmje.org/conflicts-of-in-
terest). A conflict of interest may exist when an author (or the
author’s institution or employer) has financial or personal re-
lationships or affiliations that could influence (or bias) the
author’s decisions, work, or manuscript. All authors should
disclose their conflicts of interest, i.e., (1) financial relation-
ships (such as employment, consultancies, stock ownership,
honoraria, paid expert testimony), (2) personal relationships,
(3) academic competition, and (4) intellectual passion. These
conflicts of interest must be included as a footnote on the title
page or in the Acknowledgements section.

All funding sources should be declared on the title page or
in the Acknowledgements section at the end of the text. If an
author’s disclosure of potential conflicts of interest is deter-
mined to be inaccurate or incomplete after publication, a
correction will be published to rectify the originally pub-
lished disclosure statement, and additional action may be
taken as necessary.

If one or more editors are involved as authors, the authors
should declare conflict of interest.

Ex) AAA has been an editor of the Journal of Evidence-Based

Practice since 2017; however, he was not involved in the
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peer reviewer selection, evaluation, or decision process
of this article. No other potential conflicts of interest rel-
evant to this article were reported.

2. Statement of informed consent

Copies of written informed consents and Institutional Re-
view Board (IRB) approval for clinical research are recom-
mended to be kept. The editor or reviewers may request cop-
ies of these documents to clarify potential ethical issues.

3. Protection of privacy, confidentiality, and written
informed consent

Identifying details should not be published in written de-
scriptions, photographs, or pedigrees unless it is essential for
scientific purposes and the patient (or his/her parents or
guardian) provides written informed consent for publication.
Additionally, informed consent should be obtained in the
event that the anonymity of the patient is not assured. For ex-
ample, masking the eye region of patients in photographs is
not adequate to ensure anonymity. If identifying characteris-
tics are changed to protect anonymity, authors should assure
that alterations do not distort scientific meaning. When in-
formed consent has been obtained, this should be indicated
in the published article.

4. Protection of human and animal rights

In the reporting of experiments that involve human sub-
jects, it should be stated that the study was performed ac-
cording to the Helsinki Declaration of 1975 (revised 2013)
(Available from https://www.wma.net/policies-post/
wma-declaration-of-helsinki-ethical-principles-for-medi-
cal-research-involving-human-subjects/) and approved by
the Institutional Review Board (IRB) of the institution where
the experiment was performed. Clinical studies that do not
meet the Helsinki Declaration will not be considered for pub-
lication. Identifying details should not be published (such as
name, initial of name, ID numbers, or date of birth).

In the case of an animal study, a statement should be pro-
vided indicating that the experimental processes, such as the
breeding and the use of laboratory animals, were approved
by the Research Ethics Committee (REC) of the institution
where the experiment was performed or that they did not vi-
olate the rules of the REC of the institution or the NIH Guide
for the Care and Use of Laboratory Animals (Institute of Lab-
oratory Animal Resources, Commission on Life Sciences, Na-
tional Research Council, https://www.nap.edu/cata-
log/5140/guide-for-thecare-and-use-oflaboratory-animals).
The authors should preserve raw experimental study data for

at least 1 year after the publication of the paper and should
present this data if required by the Editorial Board.

5. Registration of the clinical research

All prospective studies must be registered in the primary
registry before submission. J Evid-Based Pract accepts regis-
tration in any of the primary registries that participate in the
World Health Organization (WHO) International Clinical Tri-
als Portal (http://www.who.int/ictrp/en), NIH ClinicalTrials.
gov (http://www.clinicaltrials.gov), or Korea Clinical Re-
search Information Service (CRiS, http://cris.nih.go.kr).

6. Reporting guidelines

The J Evid-Based Pract recommends that a submitted
manuscript follow reporting guidelines appropriate for vari-
ous study types. Good sources for reporting guidelines are
the EQUATOR Network (www.equatornetwork.org) and the
NLM'’s Research Reporting Guidelines and Initiatives (www.
nlm.nih.gov/services/research_report_guide.html).

7. Author and authorship

An author is considered to be an individual who has made
substantive intellectual contributions to a published study
and whose authorship continues to have important academ-
ic, social, and financial implications.

Authorship credit should be based on: (1) substantial con-
tributions to the conception or design of the work, or to the
acquisition, analysis, or interpretation of data for the work;
(2) the drafting of the article or revising it critically for import-
ant intellectual content; (3) final approval of the version to be
published; and (4) agreement on taking accountability for
the accuracy or integrity of the work. Authors should meet
these four criteria. and these criteria distinguish the authors
from other contributors.

Correction of authorship after publication: J Evid-Based
Pract does not correct authorship after publication unless a
mistake has been made by the editorial staff. Authorship may
be changed before publication but after submission when an
authorship correction is requested by all of the authors in-
volved with the manuscript.

When a large, multicenter group has conducted the work,
the group should identify the individuals who accept direct
responsibility for the manuscript. When submitting a manu-
script authored by a group, the corresponding author should
clearly indicate the preferred citation and identify all individ-
ual authors as well as the group name. Acquisition of fund-
ing, collection of data, or general supervision of the research
group alone does not constitute authorship. Journals gener-
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ally list other members of the group in the Acknowledgments
section.

8. Plagiarism and duplicate publication
Plagiarism is the use of previously published material with-
out attribution. Prior to peer review, all manuscripts are
screened for plagiarism by the Editor-in-Chief using iThenti-
cate. When plagiarism is detected at any time before publica-
tion, the J Evid-Based Pract editorial office will take appropri-
ate action as directed by the standards set forth by the Com-
mittee on Publication Ethics (COPE). For additional informa-
tion, please visit http://www.publicationethics.org. Text cop-
ied from previously published work is interpreted using the
following taxonomy:
1) Intellectual theft
Deliberate copying of large blocks of text without attri-
bution
2) Intellectual sloth
Copying of “generic” text, e.g., a description of a standard
technique, without clear attribution
3) Plagiarism for scientific English
Copying of verbatim text, often from multiple sources
4) Technical plagiarism
Use of verbatim text without identifying it as a direct
quotation but citing the source
5) Self-“plagiarism”
Manuscripts are only accepted for publication if they have
not been published elsewhere. Manuscripts published in
this journal should not be submitted for publication else-
where. Duplicate submissions identified during peer re-
view will be immediately rejected, and duplicate submis-
sions that are discovered after publication will be retracted.
It is mandatory for all authors to resolve any copyright is-
sues when citing a figure or table from a different journal
that is not open access.
When a duplicate publication is detected, the J Evid-Based
Pract editorial office will notify the counterpart journal of
this violation. Additionally, it will be notified of the au-
thors’ affiliation, and penalties will be imposed on the au-
thors. It is possible to republish manuscripts if they satisfy
the condition of secondary publication of the Uniform Re-
quirements for Manuscripts Submitted to Biomedical
Journals, available at: www.icmje.org. If the author or au-
thors wish to obtain a duplicate or secondary publication
for reasons such as publication for readers of a different
language, the author(s) should obtain approval from the
Editors-in-Chief of both the first and second journal.

V. Manuscript Preparation

J Evid-Based Pract recommends compliance with some or all
of the following guidelines (https://www.equator-network.
org).

CONSORT for reporting of randomized controlled trials
(http://www.consort-statement.org)

STARD for reporting of diagnostic accuracy studies (http://
www.stard-statement.org)

STROBE for reporting of observational studies in epidemiol-
ogy (http://www.strobe-statement.org)

PRISMA for reporting of systematic reviews (http://www.
prisma-statement.org)

MOGOSE for reporting of Meta-analyses of observational stud-
ies (https://jamanetwork.com/journals/jamasurgery/arti-
cle-abstract/2778476)

CARE for reporting of clinical cases (https://www.care-state-
ment.org)

AGREE for reporting clinical practice guidelines (http://
www.agreetrust.org/resource-centre/agree-reporting-check-
list/)

ARRIVE for reporting of animal pre-clinical studies (https://
arriveguidelines.org/arrive-guidelines)

1. Word processors and format of manuscripts

A manuscript must be written in proper and clear English.
Our preferred file format is DOCX or DOC. Manuscripts
should be typed double-spaced on A4-sized paper, using 12
point font in English.

2. Abbreviation of terminology

Abbreviations should be avoided as much as possible.
When they are used, full expression of the abbreviated words
should be provided at the first use, with the abbreviation fol-
lowing in parentheses. Common abbreviations may be used,
however, such as DNA. Abbreviations can be used if they are
listed as a MeSH subject heading (https://www.ncbi.nlm.

nih.gov/mesh).

3. Word spacing

1) Leave 1 space on each side when using arithmetic marks
such as +,-, x, etc.
Ex)24 25
Leave no space when using a hyphen between words.
Ex) intra-operative

2) When using parentheses, leave 1 space on each side.

3) When using brackets in parentheses, apply square

brackets.
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Ex) ([])

4. Citations

1) If a citation has 2 authors, write as “Hirota and Lambert”.
If there are more than 3 authors, apply “et al” at the end
of the first author’s surname.
Ex) Kim et al. [1]

2) Citations should be applied after the last word.
Ex) It is said that hypertension can be induced [1] and

the way to injure the brain [2] is...

Ex) Choi and Kim [1] reported...

3) Apply citations before a comma or period.
Ex) ....isreported [1],

4) Several or coupled superscripts can be written as [1-5]
or [1,3,5].

5. Arrangement of manuscript

The manuscript should be organized in the order of title,
abstract, introduction, methods, results, discussion, acknowl-
edgments, references, tables, figures, and figure legends. Fig-
ures should be uploaded as separate files. The title of each
new section should begin on a new page. The conclusion
should be included in the discussion section. Number pages
consecutively, beginning with the first page of the manu-
script. Page numbers should be placed in the middle of the
bottom of the page. For survey-based clinical studies, the
original survey document does not need to be included in
the body of the manuscript but may be included as a supple-

ment in an appendix.

6. Organization of manuscript
1) Original Article
(1) Cover page (upload separately)
(1) Title
Title should be concise and precise. The first word
should be capitalized. Drug names in the title should
be written with generic names, not brand names. For
the title, only the first letter of the first word should be
capitalized.
Ex) Effect of smoking on bronchial mucus transport
velocity under total intravenous anesthesia - [O]
Ex) Effect of Smoking on Bronchial Mucus Transport
Velocity under Total Intravenous Anesthesia - [ x |
Provide drug names as generic names, not product

names.

Ex) In CPR, Isosorbide Dinitrate is, - [O]

Ex) In CPR, Isosorbide Dinitrate (Isoket®) is, -+ [x]
Ex) In CPR, Isoket’ is, -+ [x]

(2) Running title
A running title should be provided with no more than
40 characters, including letters and spaces in Korean,
or 10 words in English. If this title is inappropriate, the
Editorial Board may revise it.

(3 Author information
First name, middle initial, and last name of each au-
thor, with their highest academic degree(s) (M.D.,
Ph.D,, etc.), and institutional affiliations; make sure
the names of and the order of authors as they appear
on the Title Page and entered in the system match ex-
actly.

(4) Previous presentation at conferences
Title of the conference, date of presentation, and the
location of the conference may be described.

(2) Manuscript

(D Title and Running title (without author information)
It should be the same as the Cover page.

(2) Abstract
All manuscripts should contain a structured abstract
that is written only in English. Authors should provide
an abstract of no more than 250 words. It should con-
tain 4 subsections: Background, Methods, Results,
and Conclusions. Citation of references is not permit-
ted in the abstract. A list of key words at least 6, with a
maximum of 10 items, should be included at the end
of the abstract. Key words should be selected from
MeSH (https://www.ncbi.nlm.nih.gov/mesh), and
these should be written in small letters with the first
letter capitalized. Separate each word with a semico-
lon (;), and include a period (.) at the end of the last
word.
Ex) Keywords: Carbon dioxide; Cerebral vessels; Oxy-
gen; Spinal analgesia.

(3 Introduction
The introduction should address the article’s purpose
concisely and include background information rele-
vant to the paper’s purpose.

(4) Methods
The methods section should include sufficient details
regarding the design, subjects, and methods of the re-
search in order, as well as methods used for data anal-
ysis and control of bias in the study. Sufficient details
must be provided in the methodology section of an
experimental study so that others can further repli-
cate it. The study design whether descriptive analysis,
randomized controlled study, cohort study, or me-
ta-analysis should be stated.
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Materials and/or Participants: The materials used in
the research should be clearly detailed to facilitate fol-
low-up studies. Any materials purchased should be
listed with the source or manufacturer. Research par-
ticipants should also be precisely described with pa-
rameters such as age, sex, region, school, country,
date of intervention period, occupation, etc. Reasons
for inclusion or selection of participants should be ex-
plained. If a certain group was excluded, this should
be explained as well. Questionnaires in non-English
languages may also be included in the Appendix. Sta-
tistical analysis should be meticulously described. If
reviewers want to analyze the data to confirm the re-
sults, the raw data may be provided to the editorial of-
fice. Computer programs used for the statistical anal-
ysis should be stated with the name, manufacturer,
and software version used. Along with the statistical
results, we encourage the inclusion of measurement
error or uncertainty, such as listing confidence inter-
vals in addition to providing P-values.
Institute and author names should be avoided.
When reporting experiments with human or animal
subjects, the authors should indicate ethics statement
whether they received approval from the Institutional
Review Board for the study. If no IRB number is avail-
able, this should be discussed with the editor during
the review process. When reporting experiments with
animal subjects, the authors should indicate whether
the Institutional Board supervised the handling of the
animals for the Care and Use of Laboratory Animals.
Demographic data should be included in the materi-
als and methods section if applicable. As a rule, sub-
section titles are not recommended. If several study
designs were used, then subtitles can be used without
assigning numbers.
Ensure correct use of the terms sex (when reporting
biological factors) and gender (identity, psychosocial
or cultural factors), and, unless inappropriate, report
the sex and/or gender of study participants, the sex of
animals or cells, and describe the methods used to
determine sex and gender. If the study was done in-
volving an exclusive population, for example in only
one sex, authors should justify why, except in obvious
cases (e.g., prostate cancer).
Authors should define how they determined race or
ethnicity and justify their relevance.
o Units Laboratory information should be reported
using the International System of Units [SI], avail-
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able at: https://www.nist.gov/pml/special-publica-
tion-811
<Exceptions >
A. The unit for volume is “L while others should be
written as “dl, ml, pl”
Ex)1L,5ml
B. The units for pressure are mmHg or cmH,0.
instead of Pascal.
C. Use Celsius for temperature. oC
D. Units for concentration are M, mM, pM.
Ex) umol/L; [x]
E. When more than 2 items are presented, diagonal
slashes are acceptable for simple units.
Negative exponents should not be used.
Ex) mg/kg/min [O], mg - kg" + min™ [x]
F Leave 1 space between number and units, except %,
°C.
Ex) 5 mmHg
Ex) 5%, 360C
G. Units of time
Ex) hour: 1 h = 60 min = 3,600, day: 1d = 24 h =
86,400 s
e Machines and equipment
According to the 11th edition of the American Medi-
cal Association, provide the model name and manu-
facturer’s name without the country.
For drug names, use generic names. If a brand name
should be used, insert it in parentheses after the ge-
neric name. Provide® or TM as a superscript and the
manufacturer’s name.
e Jons
Ex) Na'[O], Mg 0], Mg [ x], Mg ?[x]
Ex) Premedicated magnesium [O]
Ex) Premedicated Mg”" [O]

(5) Results

Results should be presented in a logical sequence in
the text, tables, and figures, giving the main or most
important findings first. Do not repeat all the data
provided in the tables or figures in the text; emphasize
or summarize only the most important observations.
Results can be sectioned by subsection titles but
should not be numbered. The citation of tables and
figures should be provided as Table 1 and Fig. 1.

Type or print each table on a separate page. Figures
should be uploaded as separate tif, jpg, pdf, gif, ppt
files.

(B) Statistics

Precisely describe the methods of statistical analysis



and computer programs used. Mean and standard
deviation should be described as mean * SD, and
mean and standard error should be written as mean
* SEM. Median and interquartile should be de-
scribed as median (1Q, 3Q). When displaying P val-
ues, use a capital P and do not put a “-” between “P”
and “value”

A. Describe the statistical tests employed in the study in
enough detail so readers can reproduce the same re-
sults if the original data are available. The name and
version of the statistical package should be provided.

B. Authors should describe the objective of the study and
hypothesis appropriately. The primary/secondary
endpoints are predetermined sensibly according to
the objective of the study.

C. The characteristics of measured variables should de-
termine the use of a parametric or nonparametric sta-
tistical method. When a parametric method is used,
the authors should describe whether the basic statisti-
cal assumptions are met.

For an analysis of a continuous variable, the normality of

data should be examined. Describe the name and result

of the particular method to test normality.

D. When analyzing a categorical variable, an exact test or
asymptotic method with appropriate adjustments
should be used if the number of events and sample is
small. The standard chi-squared test or difference-
in-proportions test may be performed only when the
sample size and the number of events are sufficiently
large.

E. The J Evid-Based Pract strongly encourages authors to
show confidence intervals. and it is not recommended
to present the P value without showing the confidence
interval. In addition, the uncertainty of estimated val-
ues, such as the confidence interval, should be de-
scribed consistently in figures and tables.

E Except for study designs that require a one-tailed test,
for example, non-inferiority trials, the P values should
be two-tailed. A P value should be expressed up to three
decimal places (ex. P = 0.160 not as P = 0.16 or P <
0.05). If the value is less than 0.001, it should be de-
scribed as “P < 0.001” but never as “P = 0.000.” For large
P value greater than 0.1, the values can be rounded off to
one decimal place, for example, P = 0.1, P = 0.9.

G. A priori sample size calculation should be described
in detail. Sample size calculation must aim at prevent-
ing false negative results pertaining to the primary, in-
stead of secondary, endpoint. Usually, the mean dif-
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ference and standard deviation (SD) are typical pa-
rameters in estimating the effect size. The power must
be equal to or greater than 80 percent. In the case of
multiple comparisons, an adjusted level of signifi-
cance is acceptable.

H. When reporting a randomized clinical study, a CON-

SORT type flow diagram, as well as all the items in the
CONSORT checklist, should be included. If limited in
terms of the space of the manuscript, this information
should be submitted as a separate file along with the

manuscript.

I. Results must be written in significant figures. The mea-

sured and derived numbers should be rounded off to
reflect the original degree of precision. Calculated or
estimated numbers (such as mean and SD) should be
expressed in no more than one significant digit beyond
the measured accuracy. Therefore, the mean (SD) of
cardiac indices in patients measured on a scale that is
accurate to 0.1 L/min/m” should be expressed as 2.42
(0.31) L/min/m’.

]. Except when otherwise stated herein, authors should

conform to the most recent edition of the American
Medical Association Manual of Style.

(7 Discussion

The discussion should be described to emphasize the
new and important aspects of the study, including the
conclusions. Do not repeat in detail the results or oth-
er information that is provided in the introduction or
the results section. Describe the conclusions accord-
ing to the purpose of the study but avoid unqualified
statements that are not adequately supported by the
data. Conclusions may be stated briefly in the last

paragraph of the discussion section.

ORCID (Open Researcher and Contributor ID)

All authors are required to provide a fully completed
ORCID profile. ORCID registration is free and avail-
able to researchers worldwide through the ORCID
website (https://orcid.org). Manuscripts submitted
by authors who have not fully completed their ORCID
profiles will not be considered for authorship and will
be removed from the author list. Furthermore, if any
listed author fails to meet this requirement, the man-
uscript will not proceed to the peer review process.
An example ORCID profile is as follows: Owen Lee:
https://orcid.org/0000-0002-2117-1437.

(9 Authors’ contributions

] Evid-Based Pract participates in the CRediT stan-
dard for author contributions. As such, the contribu-



tions of all authors must be described using the CRed-
iT Taxonomy of author roles. For each of the catego-
ries below, please enter the initials of the authors who
contributed in that category. If listing more than one
author in a category, separate each set of initials with
a space. If no author contributed to a category, you
may leave that box blank.

The corresponding author is responsible for com-
pleting this information at submission, and it is ex-
pected that all authors will have reviewed, discussed,
and agreed to their individual contributions before
this time.

Examples of authors’ contributions:

o Conceptualization: OL.

e Data curation: OL.

» Formal analysis: GJC.

« Funding acquisition: OL.

* Methodology: OL HK GJC.

« Project administration: GJC.

« Visualization: OL HK GJC.

» Writing - original draft: OL GJC.

» Writing - review & editing: OL HK GJC.
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(2 Data Availability Statement

J Evid-Based Pract has implemented a mandatory
data sharing policy, requiring authors to submit raw
data or data files at the time of manuscript submis-
sion for editorial review. Manuscripts submitted with-
out the required dataset will not proceed to peer re-
view. These data are essential for verifying the accura-
cy of the analysis and ensuring the reproducibility of
results. Authors must upload data files in csv, xls, xIsx,
or txt format. If an alternative file format is necessary,
prior approval from the editorial office is required. If
data sharing is restricted due to agreements with the
data provider or other justified reasons, authors must
consult with the editorial office before submission to

discuss alternative data-sharing arrangements.
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in reader understanding or because data are too
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(5 References

e References should be obviously related to docu-
ments and should not exceed 50 in number. The
number of references should not exceed 100 in re-
views. However, the number of references has no
limitation in systematic review and meta-analysis.
References should be numbered consecutively in
the order in which they are first mentioned in the
text. Provide citations in the body text. All references
should be listed in English, including author, title,
name of journal, etc.

« The format for references follows the descriptions
below. Otherwise, it follows the NLM Style Guide for
Authors, Editors, and Publishers (Patrias, K. Citing
medicine: the NLM style guide for authors, editors,
and publishers [Internet]. 2nd ed. Wendling, DL,
technical editor. Bethesda (MD): National Library of
Medicine (US); 2007 [updated 2015 Oct 2; cited Year
Month Day]. Available at: www.ncbi.nlm.nih.gov/
books/NBK7256/).

o If necessary, the Editorial Board may request origi-
nal documents for the references.

e The journal title should be listed according to the
List of Journals Indexed for MEDLINE, available at:
https://www.nlm.nih.gov/archive/20130415/tsd/
serials/lji.html, or the List of KoreaMed Journals
(journal browser of KoreaMed Services), available
at: http://koreamed.org/JournalBrowserNew.php.

« Six authors can be listed. If there are more than 6 au-
thors, only list 6 names with “et al.’

« Provide the start and final page numbers of the cited
reference.

« Abstracts of conferences may not be included in the
references. The American Society of Anesthesiolo-
gists (ASA) refresher course lecture is not acceptable
as areference.

e Description format



A.Regular journal

- Author name. Title of article. Name of journal pub-
lished year; volume: start page-final page.

Ex) Rosenfeld BA, Faraday N, Campbell D, Dorman T,
Clarkson K, Siedler A, et al. Perioperative platelet
activity of the effects of clonidine. Anesthesiology
1992; 79: 256-61.

Ex) Hirota K, Lambert DG. Ketamine: its mechanism(s)
of action and unusual clinical uses. Br ] Anaesth
1996; 77: 741-4.

Ex) Kang JG, Lee SM, Lim SW, Chung IS, Hahm TS, Kim
JK, et al. Correlation of AEP, BIS, and OAA/S scores
under stepwise sedation using propofol TCI in or-
thopedic patients undergoing total knee replace-
ment arthroplasty under spinal anesthesia. Korean
J Anesthesiol 2004; 46: 284-92.

- Journal article volume with supplement
Ex) Doherty JS, Froom SR, Gildersleve CD. Pediatric la-

ryngoscopes and intubation aids old and new. Pae-
diatr Anaesth 2009; 19 Suppl 1: 30-7.

- Journal article issue with supplement

Ex) Lee S, Han JW, Kim ES. Butyrylcholinesterase defi-
ciency identified by preoperative patient interview.
Korean J Anesthesiol 2013; 65(6 Suppl): S1-3.

B. Monographs

- Author. Book name. Edition. Place, press. Published
year, pp (start page)-(End page).

- If reference page is only 1 page, mark ‘p!

- Note if it is beyond the 2nd edition.

Ex) Nuwer MR. Evoked potential monitoring in the op-
erating room. 2nd ed. New York, Raven Press. 1986,
pp 136- 71.

- Translated documents cannot be used as references.
The original documents should be provided as refer-
ences.

C. Chapter

Any separate author of a chapter should be provided.

Ex) Blitt C. Monitoring the anesthetized patient. In:
Clinical Anesthesia. 3rd ed. Edited by Barash PG,
Cullen BE Stoelting RK: Philadelphia, Lippincott
-Raven Publishers. 1997, pp 563-85.

D. Electronic documents

Ex) Grainge MJ, Seth R, Guo L, Neal KR, Coupland C,
Vryenhoef B, et al. Cervical human papillomavirus
screening among older women. Emerg Infect Dis
[serial on the Internet]. 2005 Nov [2005 Nov 25].
Available from wwwnc.cdc.gov/eid/article/11/11/
05-0575_article.

E. Online journal article
Ex) Sampson AL, Singer RE Walters GD. Uric acid low-
ering therapies for preventing or delaying the pro-
gression of chronic kidney disease. Cochrane Da-
tabase Syst Rev 2017; 10: CD009460.
E Advance access article
Ex) Baumbach P, Gotz T, Gunther A, Weiss T, Meissner
W. Chronic intensive care-related pain: Explorato-
ry analysis on predictors and influence on
health-related quality of life. Eur J Pain 2017. Ad-
vance Access published on Nov 5, 2017. doi:10.
1002/ejp. 1129.
The reference style for J Evid-Based Pract is convenient-
ly available as an out-of-the-box style within both End-
Note and RefWorks.
Tables
Only one table is to be drawn per page in the order
cited in the text.
The title of the table is to be in English and written at
the top of the table in the form of a phrase.
Words in the table excluding the title should use capi-
tal letters for the first word, and the following words
are to be written in small letters.
For demographic data, gender is recorded as M/F, age
as yr, (if necessary, use days or months in children)
without decimal point. The “+” sign within the table
is to be aligned with the rows above and below.
Footnotes are to be written in the following order:
“Values are mean + SD (or SEM) or median (1Q, 3Q),
the explanations for the groups and the abbreviations
in order of appearance, and statistics. Abbreviations
apart from internationally recognized abbreviations
are to be explained with their full spellings at the bot-
tom of the table. Full spellings are to be presented
even for repeated abbreviations for each table in or-
der of appearance.
Significance marks are to conform to the Vancouver
style (Uniform Requirements for Manuscripts Sub-
mitted to Biomedical Journals. JAMA 1997; 227: 927-
34). In other words, these must be in the order of *, 1,
¥ 6§ I, €, %, +1, ¥ and written as superscripts.
(1) Legends for figures and photographs
All of the figures and photographs should be de-
scribed in the text separately.
The description order is the same as in the footnotes
in tables and should be in recognizable sentences.
Define all abbreviations every time they are repeated.
(3) Figures and Photographs
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(D JBEP encourages authors to use color to increase the
clarity of figures. Please note that color figures are
used without charge for online reading. However,
since it will be charged upon the publication, authors
may choose to use colors only for online reading.

(2) Standard colors should be used (black, red, green,
blue, cyan, magenta, orange, and gray). Avoid colors
that are difficult to see on the printed page (e.g., yel-
low) or are visually distracting (e.g., pink). Figure
backgrounds and plot areas should be white, not gray.
Axis lines and ticks should be black and thick enough
to frame the image clearly. Axis labels should be large
enough to be easily readable, and printed in black.

(3 Figures should be uploaded as separate tif, jpg, pdf,
gif, or ppt files. The width of figure should be 84 mm
(one column). The contrast of photos or graphs
should be at least 600 dpi. The contrast of line draw-
ings should be at least 1,200 dpi. Number figures as
“Fig. (Arabic numeral)” in the order of their citation
(ex. Fig. 1).

() Photographs should be submitted individually. If Fig.
1is divided into A, B, C, and D, do not combine it into
1, but submit each of them separately. Authors should
submit line drawings in black and white.

(® In horizontal and vertical legends, the letter of the first
English word should be capitalized.

(® Connections between numbers should be denoted by

«

, hot

“ n

Do not space the numbers (ex. 2-4).

@ An individual should not be recognizable in photo-
graphs or X-ray films unless written consent has been
obtained from the subject and is provided at the time
of submission.

Pathological samples should be pictured with a mea-
suring stick.

2) Review

This review article synthesizes previously published mate-
rial into an integrated presentation of our current under-
standing of a topic. Review articles should describe aspects of
a topic in which scientific consensus exists, as well as aspects
that remain controversial and are the subject of ongoing sci-
entific disagreement and research. Review articles are invited
only by editorial board. If authors want to submit an unsolict-
ed review article, please contact editorial office (ksebm.of-
fice@gmail.com). Review articles should include unstruc-
tured abstracts written in English equal to or less than 250
words. The organization should be in order of abstract, intro-
duction, text following each title, conclusion and references.

Figures and tables should be provided in English. Body text
should not exceed 30 A4-sized pages, and the number of fig-
ures and tables should each be less than 6. However, if neces-
sary, the number of pages, the number of figures and tables
can be added in accordance with the decision of the editorial
committee.

3) Systematic review and meta-analysis
Systematic review and meta-analysis are considered as an

original article. Systematic reviews are systematic, critical as-
sessments of literature and data sources in order to answer a
specific question, and/or includes a statistical technique
leading to a quantitative summary of results and examining
sources of differences in results among studies, if any. The
subtitle should include the phrase “A systematic review” and/
or “A Meta-analysis” Organization of systematic review and
meta-analysis: Same as original article, except,

« All systematic reviews and meta-analyses should be regis-
tered at an appropriate online public registry (eg, PROSPE-
RO; http://www.crd.york.ac.uk/PROSPERO/), and registra-
tion information should be included with the submission.
Authors of reports of meta-analyses of clinical trials should
submit the PRISMA flow diagram. The PRISMA checklist
should be submitted as a separate file along with the manu-
script. For information regarding PRISMA guidelines,
please visit http://www.prisma-statement.org or EQUATOR
Network (https://www.equator-network.org/home/). Sys-
tematic reviews and meta-analyses of observational studies
in epidemiology should be reported according to MOOSE
guidelines. For more information regarding MOOSE guide-
lines, please visit http://www.equator-network.org/report-
ing-guidelines/meta-analysis-of-observational-stud-
ies-in-epidemiology-a-proposal-for-reporting-meta-analy-
sis-of-observational-studies-in-epidemiology-moose-group/.

e Number of references has no limitation in systematic review
and meta-analysis.

4) Case Report

A case report is almost never a suitable means to describe
the efficacy of a treatment or a drug; instead, an adequately
powered and well-controlled clinical trial should be per-
formed to demonstrate such efficacy. The only context in
which a case report can be used to describe efficacy is in a
clinical scenario, or population, that is so unusual that a clin-
ical trial is not feasible. Case reports of humans must state in
the text that informed consent to publication was obtained
from the patient or guardian. Copies of written informed
consents should be kept. If necessary, the editor or reviewers
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may request copies of these documents. If these steps are im-
possible, Institutional Review Board approval should be ob-
tained prior to submission. The rarity of a disease condition
isitself not an acceptable justification for a case report. State-
ment describing compliance with CARE for reporting of clin-
ical cases (https://www.care-statement.org) guideline is rec-
ommend.

(1) Cover page: Same as that for clinical and experimental
studies.

(2) Abstract: All case reports should contain a structured
abstract that is written only in English. Provide an ab-
stract of no more than 150 words. It should contain 3
subsections: Background, Case, and Conclusions. A list
of keywords, with a Minimum of 6, should be included
at the end of the abstract.

(3) Introduction: Should not be separately divided. Briefly
describe the case and background without a title.

(4) Case report: Describe only the clinical information that
is directly related to the diagnosis and anesthetic man-
agement.

(5) Discussion: Briefly discuss the case, and state conclu-
sions at the end of the case. Do not structure the con-
clusion section separately.

(6) References: The number of references should be less
than 20. Howevey, if necessary, the number of reference

can be added in accordance with the decision of the
editorial committee.

(7) Tables and figures: Proportional to those for clinical and
experimental studies.

5) Letter to the Editor

Letter to the Editor should include brief constructive com-
ments that concern previously published articles and inter-
esting cases. Letters to the Editor should be submitted no
more than 3 months after the paper has been published.

(1) Cover pages should be formatted in the same way as
those of clinical research papers. The corresponding
author should be the first author. A maximum of five
authors is allowable.

(2) The body text should not exceed 1,000 words and
should have no more than 5 references. A figure or a ta-
ble may be used.

(3) Letters may be edited by the Editorial Board, and if nec-
essary, responses by the author of the subject paper
may be provided.

6) Editorial

Editorial is invited by the editorial committee and should
be commentaries on articles recently published in the J Ev-
id-Based Pract, and can be described in free style.
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Author’s checklist

O Manuscript in MS-WORD (DOC, DOCX) format.

[0 Double-spaced typing with 12-point font.

[0 Sequence of title page, abstract and keywords, introduction, methods, results, discussion, and conclusions, acknowledg-
ments, references, tables, and figure legends. All pages and manuscript text with line should be numbered sequentially, start-

ing from the abstract.

[ Title page with article title, authors’ full name(s) and affiliation(s), address for correspondence (including telephone number,

e-mail address, and fax number), running title (less than 50 characters), and acknowledgments, if any.

[ Abstract in structured format up to 300 words for original articles. Keywords (up to 5) from the MeSH list of Index Medicus.

(0 All table and figure numbers are found in the text.

[ Figures as separate files, in TIFE JPG, GIE or PPT format.

[0 References listed in proper format. All references listed in the reference section are cited in the text and vice versa.
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