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Aims and scope
Science Editing (Sci Ed) is the official journal of the Korean Council of Science Editors. It aims to improve the culture and health of human being by promoting the 
quality of editing and publishing scientific, technical, and medical journals. Expected readers are editors, publishers, reviewers, and authors of the journals around 
the world; however, specially focused to those in Asia. Since scholarly journals in Asia are mostly published by the academic societies, universities, or non-profit or-
ganizations, Sci Ed is sought to play a role in journal development. The number of publications from Asia is increasing rapidly and overpass that of other continents; 
meanwhile, the number of international journals and highly appreciated journals is yet to be coming forward. It is task of Asian editors to pledge the journal quality 
and broaden the visibility and accessibility. Therefore, its scope includes the followings in the field of science, technology, and medicine.

• Policy of journal editing
• Data mining on the editing and publishing
• Systematic review on medical journal publishing and editing
• Research ethics and medical ethics including clinical registration, statement 

of human and animal health protection, and conflict of interest
• Publication ethics: fabrication, falsification, plagiarism, duplicate 

publication, and authorship
• CrossCheck
• Legal issue in journal publishing
• Peer review process
• Reporting guideline for medical journals
• Medical and scientific literature databases
• Advanced information technology applicable to journal editing and 

publishing including PubMed Central schema, journal article tag suite 
schema, Digital Object Identifier, CrossMark, FundRef, ORCID, datacite, 
QR code, and App

• International standard of journal editing and publishing including 
International Committee of Medical Journal Editors’ Recommendations

• Reference styles including Vancouver (NLM) style, APA style, IEEE style, 
and ACS style

• Digital publishing in the web and App
• Education and training of editors, reviewers, and authors
• Manuscript editing
• Journal evaluation
• Bibliometrics and scientometrics
• Finance of journal publishing 
• History of scholarly journal
• Copyright and Creative Commons License 
• Open access and public access approaches

Its publication type includes original articles, reviews, case studies, essays, editorials, meeting reports, book reviews, announcement, correspondences, and video 
clips. Other types are also negotiable with the editorial board. All unsolicited articles are subject to peer review. Commissioned articles are reviewed by the Editorial 
Board

About the journal
It launched in February 20, 2014 with volume 1 and number 1. It is to be published biannually. Supplement issues may be published. Total or a part of the articles in 
this journal are abstracted in ScienceCentral, Directory of Open Access Journal, Google Scholar, and CrossRef. Circulation number of print copies is 500 per issue. 
Full text is freely available from: http://www.escienceediting.org or http://e-se.org. It is the member journal of Council of Science Editors, the Association of Learned 
and Professional Society Publishers, and European Association of Science Editors. There is no page charge or article processing charge of author side. This journal is 
supported by the Korean Federation of Science and Technology Societies, the Government of the Republic of Korea (2013-2014). 
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Presidential Message

Sci Ed 2014;1(1):1-1

http://dx.doi.org/10.6087/kcse.2014.1.1

Korean Council of Science Editors (KCSE) has decided to rename its original news journal 
Kwa Hak Pyeon Jib to Science Editing starting this year (2014), and to transform it into a new 
publication in English. This transformation better reflects the characteristics of the newly born 
academic journal. It is KCSE’s hope to promote the internationalization of and academic re-
search through Science Editing. As president, I sincerely welcome such change and, at the same 
time, would like to thank editor, professor Kihong Kim, who has been leading this change.

KCSE hosted “Asian Science Editors’ Forum” on September 30, 2013. Although the invita-
tion to foreigners was limited—since it was the first forum to be organized by us—representa-
tives from other countries such as China, Japan, Indonesia, and England spared no effort to 
praise KCSE’s role and activities. Indeed, the sacrificial efforts of our executives have been well 
recognized internationally. Also, with the launch of the forum, I am motivated to establish a 
tentatively named, “Asian Association of Science Editors” in the near future. 

The importance of publications by scientists is increasing globally, leading to an increase in 
competition and responsibilities. Today, the responsibilities of a science editor extend far be-
yond the technical editing of academic journals. They include quickly delivering accurate in-
formation and knowledge, resolving ethical issues relating to publication, utilizing new forms 
of information technology, protecting intellectual property rights, and attracting a wider range 
of readers. KCSE will continue to transform innovatively in order to respond to such demands 
and to keep pace with the changes. I hope that the newly published Science Editing which will 
be reborn thanks to the readers’ great interest and support, becomes a world-renowned aca-
demic journal. 

I pray for your good health and prosperity.

Jung-Il Jin 
President of KCSE

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/


Copyright © Korean Council of Science Editors

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 2288-8063

eISSN 2288-7474

http://www.escienceediting.org2   

Correspondence to Kihong Kim
khkim@ajou.ac.kr

ORCID
Kihong Kim
http://orcid.org/0000-0001-9965-3535 

Editorial

Sci Ed 2014;1(1):2-3

http://dx.doi.org/10.6087/kcse.2014.1.2

Editing and publishing scholarly journals in 
the internet age
Kihong Kim
Department of Physics, College of Natural Science, Ajou University, Suwon, Korea

Rapid changes have been taking place during the past two decades in the editing and publish-
ing of scholarly journals, mainly due to the spreading of the internet and the development of 
the information technology. Nowadays, authors, editors, and publishers alike have to cope with 
a new environment, such as the fast increase of online and open access journals, extensive ap-
plications of advanced information technology, and the added importance of publication eth-
ics. The Korean Council of Science Editors launches a new open access journal, Science Editing, 
for the purpose of providing a vehicle for reporting on new research and exchanging informa-
tion and opinions to everyone interested in the editing and publishing of scientific, technologi-
cal, and medical journals. We hope Science Editing to contribute to promoting the quality and 
the accessibility of scholarly journals, thereby improving the scientific and technical culture 
and the human health.

In the inaugural issue, four review articles and three research papers are presented. Two pa-
pers by Dr. Irene Hames on peer review will be able to show the future of peer review and its 
ethical aspects. Those are invaluable prospects by a specialist in peer review [1,2]. Ms. Rachael 
Lammey’s article on CrossRef developments and initiatives is an introduction to the present 
and new services by CrossRef. Nowadays, CrossRef ’s projects became a standard of scholarly 
journal publication: CrossRef DOI, CrossCheck, CrossMark, Fundref, Text and Data Mining, 
and CrossRef Metasearch. These tools should be introduced to the journals published by 
scholarly societies urgently to make them compatible with journals by commercial companies 
[3]. Dr. Sun Huh et al’s prospect on the Journal Article Tag Suite (JATS)-based open access, full 
text databases is a new concept in the field of scientific literature database. At present PubMed 
Central (PMC) maintained by United States National Library of Medicine is the only interna-
tional JATS-based full text database. There are mirroring sites such as CanadaPMC or Europe 
PMC. ScienceCentral established by the Korean Federation of Science and Technology Society 
(KOFST) supported by the Korean Government will be a unique database since it accepts all 
kinds of character languages and all areas of science [4].

Furthermore, there are three beautiful articles: first is the analysis of journal evaluation items 
made by KOSFT, which provides funds to academic societies for journal publication, 5 million 
dollars in 2013 [5]; second is a unique article providing an ontology-based biomedical research 
paper authoring support tool, which can be very useful to biomedical  scientists [6]; third is the 
study of the correlation between the open access policy and the impact factor in medical jour-
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nals, where it is concluded that having a database platform is 
more important than the open access policy [7]. These papers 
will be a good vehicle for editors to understand topics in edit-
ing and developing scholarly journals in the future. 

I welcome manuscripts on any aspect of editing and pub-
lishing from all over the world especially from Asia. 

Conflict of Interest

No potential conflict of interest relevant to this article was re-
ported.
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Peer review at the beginning of the 21st 
century
Irene Hames
Editorial and Publishing Consultant, York, United Kingdom

Abstract
Vigorous debate currently surrounds peer review, and polarized views are often expressed. 
Despite criticisms about the process, studies have found that it is still valued by research-
ers, with rigorous peer review being rated by authors as the most important service they 
expect to receive when paying to have their papers published open access. The expecta-
tions of peer review and what it can achieve need, however, to be realistic. Peer review is 
also only as good and effective as the people managing the process, and the large variation 
in standards that exists is one of the reasons some of the research and related communities 
have become critical of and disillusioned with the traditional model of peer review. The 
role of the editor is critical. All editors must act as proper editors, not just moving manu-
scripts automatically through the various stages, but making critical judgements through-
out the process to reach sound and unbiased editorial decisions. New models and innova-
tions in peer review are appearing. Many issues, however, remain the same: rigorous pro-
cedures and high ethical standards should be in place, those responsible for making deci-
sions and managing the process need to be trained to equip them for their roles and re-
sponsibilities, and systems need to be adapted to deal with new challenges such as the in-
creasing amounts of data being generated and needing to be taken into account when as-
sessing the validity and soundness of work and the conclusions being drawn.

Keywords
Peer review; Editor; Ethics; Scholarly publishing; Editorial decisions

Introduction

Peer review is currently a topic of vigorous debate, probably more so than at any time since its 
origins in the form we know it today nearly 300 years ago. Views are often polarized, with 
some people considering peer review to be ‘broken’ and wanting to abolish it completely, oth-
ers still viewing it as an important part of the scholarly publishing process. Two large interna-
tional surveys [1-3] have found that although researchers value peer review considerably, there 
is a level of dissatisfaction: however, they generally want to see peer review improved, not re-
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placed. Interestingly, the Taylor & Francis Open Access Sur-
vey (March 2013, with more than 14,000 respondents) [4] 
found that rigorous peer review was the service authors rated 
the most important when asked about the importance of ser-
vices they expect to receive when paying to have their papers 
published open access. This was rated as more important than 
either rapid publication or rapid peer review.

What do we mean by ‘peer review’? Put simply, ‘peer review 
in scholarly publishing is the process by which research output 
is subjected to scrutiny and critical assessment by individuals 
who are experts in those areas’ [5], traditionally taking place 
before publication. This can be achieved in a number of ways, 
but the basis of all is ‘scrutiny and critical assessment by ex-
perts’. The scale of the scholarly publishing enterprise is enor-
mous, with around 28,100 active peer-reviewed journals pub-
lishing around 1.7 to 1.8 million articles annually [6]. For 
those published articles alone, there have probably been 
around 4 million reviews done. But as a certain proportion 
will have been submitted to and rejected from one or more 
other journals before being accepted for publication, the true 
number is likely to be considerably greater. It has been esti-
mated that, considering just 12,000 of the active peer-reviewed 
journals, around 15 million hours annually are spent review-
ing manuscripts that are rejected [7].

Scholarly publishing is going through a period of dramatic 
change and facing considerable challenges. New publication 
models are being introduced, and new players are entering the 
field. Peer review is, in parallel, experiencing similar issues, 
undergoing both disruption and innovation. Support for open 
access journal publishing is growing, with many considering 
that it is no longer a question of ‘if ’, but ‘when and how’. De-
spite its entry into the mainstream and adoption as a require-
ment by some research funders for the publication of work 
they have funded (e.g., the Wellcome Trust and the Research 
Councils UK), a number of misconceptions remain, particu-
larly that peer review in open access journals is in some way 
inferior to that in traditional subscription journals. General-
izations about peer-review quality and access/business models 
can’t be made. Publishing models with article processing 
charges have, however, presented opportunities for exploita-
tion for profit by questionable journals and publishers who 
offer very little, if anything, in the way of peer review [8]. The 
widespread introduction of an indicator such as the Journal 
Transparency Index suggested by Marcus and Oransky [9] 
would help bring much-needed transparency, and aid authors 
who are looking for reputable journals in which to publish. 
All journals should describe their editorial structure and peer-
review processes, even if they don’t include all the things sug-
gested by Marcus and Oransky [9].

Criticisms of peer review have been around for a long time. 

These range from grumbles by individual researchers when 
they have bad experiences (and all will, inevitably, at some 
stage of their careers) to more widespread general complaints, 
for example that peer review is inconsistent and prone to bias, 
slow and expensive, open to abuse, and largely a lottery [10,11]. 
Peer review can at times ‘fail’ or get mired in a series of escalat-
ing problems in even the best-run journals, but it should be a 
prime aim of journals to have their communities basically 
happy with the services they provide.

Sometimes the criticism is made that reviewers are ‘working 
for free’. Peer review is, however, a reciprocal process, as au-
thors and reviewers are mostly the same community, and so 
researchers benefit from expert reviews as well as provide 
them. Fairness in the system does, however, rely on everyone 
doing their fair share of reviewing. Editors can’t do much 
about this in the wider journal ecosystem, but they can ensure 
that at their own journals there is a good balance between 
submitting and reviewing manuscripts.

Realistic Expectations of Peer Review

Being labelled as ‘peer reviewed’ doesn’t mean that the work 
reported can be considered the absolute ‘truth’ and free of all 
errors. It means that the report has been looked at and criti-
cally assessed by appropriate experts, i.e., people with the rele-
vant expertise and without any conflicting interests that might 
bias their assessment, hopefully to the best of their ability, and 
considered suitable for publication. Before publication, au-
thors have usually been asked to address deficiencies, explain 
discrepancies and clarify any ambiguities, so papers (and the 
work behind them) get improved as a result. Peer review is, 
however, only as good and effective as the people managing 
the process.

Experienced and knowledgeable editors and editorial staff 
bring subtlety and sophistication to the endeavour, coupled 
with impartiality and common sense. Bad or inexperienced 
editors and staff can cause distress and anger, and bring the 
system into disrepute.

What, realistically, can we expect of peer review? Ideally, it 
should provide the following [5,12]: 

1.   Prevent the publication of bad work - filter out studies 
that have been poorly conceived, designed or executed;

2.   Check (as far as possible from the submitted material) 
that the research reported has been carried out well and 
there are no flaws in the design or methodology; 

3.   Ensure that the work is reported correctly and unambig-
uously, complying with reporting guidelines where ap-
propriate, with acknowledgement to the existing body of 
work and due credit given to the findings and ideas of 
others;
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4.   Ensure that the results presented have been interpreted 
correctly and all possible interpretations considered; 

5.   Ensure that the results are not too preliminary or too 
speculative, but at the same time not block innovative new 
research and theories; 

6.   Provide editors with evidence to make judgements as to 
whether articles meet the selection criteria for their par-
ticular publications, for example on the level of general in-
terest, novelty or potential impact; 

7. Provide authors with quality and constructive feedback; 
8. Generally improve the quality and readability of articles; 
9. Help maintain the integrity of the scholarly record.
It is not the role of journals to police research integrity or 

determine if misconduct has occurred, but editors do have a 
duty to look into all allegations or suspicions of misconduct. 
If they find grounds for these, they should refer cases to the 
individuals’ institutions for investigation. The Committee on 
Publication Ethics (COPE; http://www.publicationethics.org) 
provides guidance and resources for handling cases of sus-
pected misconduct, including a set of flowcharts that cover 
many of the common situations editors come across.

Critical Role of the Editor

Editors play a critical role in the peer-review process and in 
the level of community satisfaction with that process. When 
they fall short of what is expected of a good editor, dissatisfac-
tion results and complaints start to come in. Dissatisfaction 
may also be voiced on blogs and social media postings, along 
with specific details, perhaps even the reviewers’ reports and 
editorial correspondence. The scale and extent of the criti-
cism can grow quickly as people find they are not alone in 
their criticisms and negative experiences. One of the most 
common criticisms is that some editors are not making the 
critical judgements that are needed on reviewers’ reports, 
leading to authors being asked to include unrealistic numbers 
of additional experiments as a condition of acceptance. This 
has been referred to as the ‘tyranny of reviewer experiments’ 
[13]. The following comment from a senior and well-respect-
ed researcher [14] summarizes well how some researchers 
feel:

‘Unfortunately, all too often editors relinquish their respon-
sibilities and treat the peer review process as a vote, but this is 
a distortion of the real function of peer review, which should 
be to offer advice to the editor and the author... I do think the 
real problem is editors... Increasingly, one sees editors who 
don’t use any judgement at all, but just keep going back to re-
viewers until there is agreement.’

Being a good editor means doing more than just moving 
manuscripts automatically through peer review, and more 

than just ‘counting votes’. It also means not passing responsi-
bilities on to reviewers that are the editor’s. Good editors and 
their editorial boards and staff screen submissions to make 
sure they are actually within the scope of the journal and that 
the standard of language is of sufficient quality for the work to 
be understood. Reviewers are right to complain and get frus-
trated when pre-review screening seems inadequate, and they 
feel they are doing the editor’s job. Editors have to act as edi-
tors, making critical judgements based on the reviews and 
recommendations of reviewers chosen to help them make de-
cisions on manuscripts (reviewers advise, editors make the 
decisions), and always able to put forward the reasons behind 
their decisions.

Editors are, in the main, active researchers, applying for 
grants, submitting their own work for publication, and com-
peting for jobs with others in their communities. They may 
also have ties with industry and other commercial bodies. It is 
therefore inevitable that they will sometimes find themselves 
in situations that may conflict with the responsibilities of their 
editor role. It is essential these are recognized, disclosed, and 
handled appropriately. Editors should not be involved in the 
handling and decision making of any manuscripts where they 
have, or may be perceived to have, potentially conflicting in-
terests. All manuscripts that editors submit to their own jour-
nals should be handled by another member of the editorial 
board, and all details of their handling and review should be 
kept confidential from them. The COPE code of conduct for 
journal editors [15] provides guidance on the minimum stan-
dards to which all COPE members are expected to adhere, and 
these are a useful summary of good practice for all editors.

Why Problems Arise

One of the reasons there are criticisms of peer review is that 
standards are very variable. The processes at some journals 
leave a lot to be desired, others have problems achieving con-
sistency in decision making, and some have questionable 
practices. There are not only good editors and bad editors, but 
also inexperienced ones and those who may have been in po-
sition for a considerable time but who still don’t know what 
good and ethical editorial practice is. Surprisingly, especially 
considering the importance of publication records for re-
searchers, careers, many editors don’t receive any training be-
fore taking up their roles. They are thrust into them without 
being equipped for the responsibilities.

Peer review relies on trust and operates under the assump-
tion that everyone is behaving honestly. Problems arise when 
questionable or unethical behaviour occurs and there is a 
breakdown in that trust. All the parties involved in peer re-
view - authors, reviewers and editors - are open to misbehav-
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iour, along the whole spectrum, from questionable actions 
and bias through to what can be classified as misconduct. 
New practices come along that can surprise even the most ed-
itorially experienced individuals. For example, the cases of 
‘fake’ reviewers and ‘fake’ reviews that surfaced in 2012 [16] 
(and see the ‘faked emails’ category on the Retraction Watch 
blog, http://retractionwatch.wordpress.com/). The authors 
provided journals with suggested reviewers for their manu-
scripts who either didn’t exist (they were false identities), 
along with email addresses that were their own accounts or 
those of colleagues, or were real people but were accompanied 
by email addresses to accounts that they had created for them, 
and which had nothing to do with those people. They then 
returned reviews for their own manuscripts via these ac-
counts. These cases were eventually found out and the papers 
retracted, accompanied by notes that the peer-review process 
for the articles had been found to have been compromised 
and inappropriately influenced by the corresponding authors, 
and so the findings and conclusions could not therefore be re-
lied upon. What is of concern is that it became apparent over 
2012 that a large number of cases were involved (at different 
journals, in different disciplines, and from different publish-
ers), with 28 articles having to be retracted from one author 
alone [16].

How could this happen, and to this extent? One has to 
question whether the basic checks were done to confirm iden-
tity, contact details and reviewer suitability before reviewers 
were sent manuscripts to review. There were also suggestions 
that some journals had used only author-suggested reviewers, 
which shouldn’t generally happen. When cases like this are 
exposed, questions inevitably arise about the value and rigour 
of peer review, and confidence in it is dented. Partly as a re-
sponse to this sort of behaviour, COPE has produced the Eth-
ical guidelines for peer reviewers [17,18] to help set out ethi-
cal standards and guidelines for reviewers. Besides providing 
guidance for reviewers, journals and editors, it is hoped they 
will be used as an educational resource in the training of re-
searchers, who often come to the reviewer role without guid-
ance on peer review.

Conclusion

Despite criticisms about its failings, many feel that peer review-
the opinion of experts-will always be important in assessing 
the outputs of research. The UK House of Commons Science 
and Technology Committee inquiry into peer review (para-
graph 277 [19]) concluded that progress in science relies on 
being able to build on robust and accurate previous work, and 
that: ‘Peer review in scholarly publishing, in one form or anoth-
er, is crucial to the reputation and reliability of scientific re-

search’ (my italics). There are different ways to get expert opin-
ion, and new models are exploring possibilities and bringing 
innovation to peer review [20] and the dissemination and 
publication of research output (moving beyond just journal ar-
ticles). Whatever the model, there is a need to ensure that stan-
dards are high, editors (or those responsible for making deci-
sions and managing the process) are trained and supported, 
and researchers are educated in research integrity and publica-
tion ethics. Peer review is also facing new challenges as large 
amounts of data are being generated and needing to be re-
viewed or viewed with research reports. New standards and 
workflows are needed. Where to put data during review for 
confidential access is an issue, but there are organizations such 
as Dryad (http://datadryad.org/) where data can be made se-
curely and confidentially available for peer review.
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Abstract
It is a time of great innovation in peer review. Traditional models are being adapted and 
completely new ones introduced. Independent peer-review services are also starting to be 
offered by organizations outside the traditional journal ecosphere. In both new and estab-
lished systems, the importance of increasing openness, transparency, and interaction be-
tween peer-review participants is being recognized, and these are being introduced to 
varying degrees. Concern with the ‘wastage’ of review effort in traditional peer review, 
where manuscripts often go from journal to journal, being reviewed afresh at each, before 
being accepted for publication, is also being addressed. Reviews are being transferred 
(‘cascaded’) and shared between some journals. The separation of the two basic functions 
of peer review—critical review and selection—as originally introduced by the journal 
PLOS ONE has been a major innovation, leading to the publication of sound work irre-
spective of its perceived novelty, interest, or importance. Post-publication review is also 
becoming more important and is another growth area. The concept of ‘portable’ reviews 
has been introduced, where authors can take reviews with them—either after they have 
obtained them from a peer-review provider in return for a fee or had their manuscript re-
viewed and declined at some journals—and include them with submissions to journals. 
The dynamics of publication are changing alongside, with journals able to ‘bid’ for papers 
that have been reviewed by independent organizations and make publishing offers to the 
authors. A number of innovations and ‘alternative’ peer-review models are described. 
They all, however, face many of the same issues as traditional peer review, and the same 
basic principles of good and ethical practice apply.

Keywords
Peer-review models; Cascaded review; Portable review; Ethical practice; Independent peer-re-
view services

Introduction

There have been experiments in peer review in the past, but mostly at individual journals and 
publishers (e.g., see Nature, 2006 [1]), and none have achieved particularly widespread adop-
tion. In the first decade of the 21st century this changed, and new models and initiatives began 
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to appear that appealed more broadly. Some have already had 
a large impact on scholarly publishing. Others are still at a 
very early stage but have been greeted with considerable en-
thusiasm and support.

Concerns That Traditional Peer Review Is Wasteful

In the hierarchy of selective journals, manuscripts may end up 
being submitted to a number of journals before being accept-
ed for publication, being reviewed afresh at each journal. Re-
jection on the basis of insufficient novelty or interest results in 
wasted time and effort by the authors and reviewers, with 
good sound work going from journal to journal, chasing pub-
lication. Concern at this wastage has led to the introduction of 
manuscript (and accompanying reviewer report) transfer 
(‘cascading’) between journals. This, as might be expected, 
works more successfully within stables of journals at a pub-
lisher or society (e.g., as at Nature Publishing Group, BioMed 
Central, and IOP Publishing) than between publishers (e.g., 
The Neuroscience Peer Review Consortium, http://nprc.incf.
org/, where only a small percentage of transfers take place). 
However, some organizations are exploring other possibilities, 
for example the journal eLife, which allows authors to take 
their review reports with them to other journals [2].

Innovations in Peer Review

Separation of the functions of peer review
Amidst the changing scholarly landscape and growing unrest 
with some aspects of peer review, a number of innovations are 
being introduced. The field is wide open to new ideas and 
new players. Importantly, these ‘alternative’ peer-review mod-
els, as they are sometimes called, face the same issues as tradi-
tional peer review, and the same basic principles of good 
practice apply.

The first major innovation came with the launch of the 
open access journal PLOS ONE, and its importance shouldn’t 
be underestimated; it was a real ‘game changer’. For the first 
time, the two basic functions of peer review–critical review 
and selection–were separated. Publication would be based on 
the soundness of the research (methodology, results and re-
porting), not its novelty, importance or interest. That would 
be left for post-publication. Since its launch in December 
2006, PLOS ONE has grown rapidly, and in 2012 published 
more than 23,000 articles (accounting for around 1.4% of the 
world’s scholarly literature), using more than 60,000 reviewers 
from 154 countries [3]. So successful has it been that journals 
with similar models have been launched by a number of other 
publishers (e.g., BMJ Open, Sage Open, AIP Advances). Such 
open access, repository-style journals with collections of 

sound work and relatively low rejection rates achieve two 
things. Firstly, they retain the submissions on which peer-re-
view effort has been expended, and secondly, the article pro-
cessing charges bring in revenues that can help support 
broader activities or other more-selective journals at that pub-
lisher. This move to publishing work on the basis of sound-
ness brings with it the need, and great opportunities, for ser-
vices that filter, evaluate, and draw attention to articles within 
these collections of work.

More transparent approaches
There is a move to more transparent approaches in peer re-
view (making transparent the ‘black box’ of peer review [4]) 
with differing levels of openness. This has been welcomed 
and is regarded by many researchers as a positive move. Each 
journal/editor needs to decide the level of openness that is ap-
propriate for them, as does each reviewer when deciding 
which invitations to review to accept. ‘Open’ peer review, 
which originally meant just the author knowing who the re-
viewer was, can now cover a number of things, e.g., the re-
viewers’ names being disclosed with the published article, re-
viewer reports being published (with or without names), the 
wider community being able to comment during review, and 
various combinations of these. Examples of journals with 
transparent processes are: the BMC series medical journals 
(http://www.biomedcentral.com/authors/bmcseries), the 
EMBO journals (http://www.embo.org/scientific-publica-
tions/transparent-process), BMJ Open (http://bmjopen.bmj.
com/), eLife (http://www.elifesciences.org/), and PeerJ (https://
peerj.com/).

Interaction between peer-review participants
Some journals, in an attempt to improve and enrich editorial 
decision-making, have started including an interactive stage 
during which reviewers and editors can discuss a manuscript 
before the decision is sent to the author. For example, review-
ers at the four EMBO journals are given the opportunity to 
see each other’s reviews (‘cross-peer review’; http://www.na-
ture.com/emboj/about/process. html#Cross_peer_review) 
before a decision is made, and to contact the editor if they 
have any concerns or further comments. At eLife, the editor 
and reviewers engage in a consultation phase before the editor 
compiles a summary decision letter [5]. The Frontiers journals 
include an interactive review stage during which authors and 
review editors collaborate online via a discussion forum until 
convergence is reached (http://www.frontiersin.org/about/re-
viewsystem).

New initiatives
In the short space of time since the end of 2011, a number of 
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new initiatives providing peer-review services have been 
launched, some with models of review and publication very 
different to those in traditional journals. They have in common 
that they are trying to improve the scholarly review and pub-
lishing process from outside the traditional journal ecosphere, 
and are providing new tools and processes to do this. They are 
also changing the dynamics of interaction and publication.

Peerage of Science: http://www.peerageofscience.org
Peerage of Science is a ‘community of Peers’ and a ‘new service 
for scientific peer review and publishing for the Peers, by the 
Peers’. It offers services commercially to scientific publishers, 
funding institutions and other organizations that require peer 
review, but is free for scientists as authors. The initiative start-
ed in the areas of ecology, evolutionary biology and conserva-
tion biology, but is looking to expand across science. When a 
manuscript is submitted, any qualified, non-affiliated (i.e., 
without potentially conflicting associations) peer can engage 
as a reviewer, in a process managed automatically by software, 
following deadlines set by the authors, and overseen by a 
tracking editor. The reviewers also evaluate each other’s re-
views (‘peer-review of peer-review’) and each review gets a 
quality index. The peer-review process is available concur-
rently to all participating journals, who can ‘bid’ for papers. 
Authors can choose to accept a publishing offer (and some 
have), or to export the peer reviews to a journal of their choice.

PeerJ: https://peerj.com
PeerJ is an open access publisher of scholarly research articles 
in the biological, medical and health sciences. There is a pre-
print server (PeerJ PrePrints) alongside the main journal 
(PeerJ), which publishes peer-reviewed research articles on 
the basis of scientific and methodological soundness. There is 
a lifetime membership model, with a one-off subscription 
(starting, in May 2013, at USD 99 for the basic level, with 
USD 299 the most expensive), that allows authors then to 
publish free for life. All authors on a paper have to be paid-up 
members. All authors also have to review once a year, and re-
viewers who submit their reviews on time benefit from a ‘re-
viewer reward’ scheme which credits them with a limited-
time (12 month) basic PeerJ membership.

F1000Research: http://f1000research.com
F1000Research is an open access publisher in the life sciences 
operating open peer review. All submitted articles are pub-
lished immediately after a quick in-house check for inappro-
priateness (pseudoscience, language problems, unethical as-
pects). Peer review then occurs post-publication, with the peer-
review status (and reviewers’ names and affiliations) visible 
with the article as part of the citation information: ‘approved’, 

‘approved with reservations’, and ‘not approved’. Authors can 
make revisions in response to the reviewer comments, and all 
versions of the manuscript remain accessible and can be cited 
separately. Articles are published and stay on the site even if 
they receive only ‘not approved’ recommendations.

Rubriq: http://www.rubriq.com
Rubriq offers an independent peer-review service in the bio-
logical and medical fields, providing authors (for a fee) with 
reviews that are ‘portable’ and can be taken to journals with 
submissions. It also provides recommendations on matching 
manuscripts with the most appropriate journals. There is a 
standardized scorecard for reviewing, and the individual 
scores are used to calculate an overall score (the R-score) for a 
manuscript. The authors retain control over their scores and 
how they are used, and can choose to keep them confidential 
or to share them, inside or outside the Rubriq system. Jour-
nals in the Rubriq network have access to available manu-
scripts and the reports and scorecards, and can contact the 
authors through the Rubriq system to express interest and en-
courage submission to them.

These are all very young enterprises, with only a relatively 
small number of manuscripts and publications to date, so it is 
difficult to know which will survive. All, however, appear to 
have enthusiastic supporters, and Peerage of Science was the 
Winner of 2012 Association of Learned and Professional So-
ciety Publishers (ALPSP) Award for Publishing Innovation.

Post-publication Review

Peer review doesn’t stop at publication; work goes on being 
commented on and reassessed in the light of further work. Un-
til relatively recently, there were only formal routes, such as let-
ters to the editor and the submission of further manuscripts. 
The internet and social media have opened new channels, and 
responses can be rapid and extensive. The challenge is how to 
engage people. One successful example of post-publication re-
view is the #arseniclife case, where, almost immediately after 
publication of a paper reporting a bacterium that could grow 
on arsenic instead of phosphorus and incorporate it into its 
DNA [6], experts took to Twitter and other social media to 
show there were flaws in the methodology and interpretation 
[7]. The online community knew there were problems with the 
paper long before anything about this appeared in the journal 
that published it.

Since the introduction of the Retraction Watch blog (http://
retractionwatch.wordpress.com/) in August 2010, there has 
probably been greater scrutiny of published work, and in-
creased awareness of retractions and other corrections of the 
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literature and the importance of transparency in this process. 
Some initiatives, such as PubPeer (http://pubpeer.com/about), 
have been started because of frustration at the lack of post-
publication peer discussion on journal websites. Commenters 
there have highlighted possible problems in published work, 
most notably with image manipulation and reuse in the paper 
by Tachibana et al. [8] just days after it was published (http://
pubpeer.com/publications/23683578) [9].

Conclusion

Traditional models of peer review are being adapted, new 
models are appearing, and there is increasing emphasis on 
openness and transparency. Who organizes peer review is 
changing and moving outside the traditional journal sphere, 
with new initiatives and new players entering the arena. As 
more journals adopt the PLOS ONE model of publishing based 
on soundness and not novelty or impact, the demand for ser-
vices that can filter and evaluate work after publication will in-
crease. Could the learned societies and associations, with their 
pools of expertise and loyal members across all disciplines, 
have a role to play here? Post-publication commenting forums 
may well increase, possibly being organized by subject areas. 
There has never been a time of such great opportunities, and 
the possibilities for innovation are considerable.
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Abstract
CrossRef (http://www.crossref.org) is a not-for-profit membership association of publish-
ers. Since its founding in 2000, CrossRef has provided reference linking services for over 
62 million scholarly content items, including journal articles, books and book chapters, 
conference proceedings, reference entries, technical reports, standards, and data sets. 
CrossRef also provides additional collaborative services designed to improve trust in the 
scholarly communications process, including Cited-By linking, CrossCheck plagiarism 
screening, CrossMark update identification, and the FundRef funder identification ser-
vice. All of these services continue to develop to try to meet the evolving needs of publish-
ers, and this article attempts to give an overview of them and highlight important updates 
which have taken place over the last 12 months.

Keywords
Digital object identifier; CrossCheck; CrossMark; CrossRef; FundRef

Introduction

CrossRef is a not-for-profit membership organisation for publishers, founded in 2000. Those 
who work in the publishing industry will predominantly have heard of CrossRef in terms of 
the first service it offered, reference linking using the Digital Object Identifier (DOI). A variety 
of services provided or that will be provided by CrossRef inclusive of the DOI are presented in 
this paper. It aims to give hints for publishers, editors, or researchers to help them understand 
the meaning of present and new services by CrossRef.

CrossRef Digital Object Identifier

With the advent of online publishing, publishers, librarians and researchers were finding that 
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links to published content from reference lists frequently 
failed as content moved around the web. They needed a way 
to create permanent links to content so that researchers would 
be able to link consistently to cited material, and the DOI is 
the method by which to do this. The DOI is to all intents and 
purposes a meaningless number, but it allows a piece of con-
tent to be located on the web. It works like this: publishers use 
CrossRef DOIs to link to content, usually from the references 
at the end of articles. Users click on those DOI-based links 
and are referred via the CrossRef database to the cited article 
at its correct location on the web. If content moves the pub-
lisher only has to update the CrossRef database once, and all 
of the publishers that are linking to their content using Cross-
Ref DOIs will be redirected to the content in its new location 
(Fig. 1).

CrossRef is not the only organisation that provides DOIs. 
DOI is a trademark of the International DOI Foundation 
(IDF, http://www.doi.org) that appoints registration agencies 
like CrossRef. As such, many types of content have DOIs, in-
cluding consumer movies, scholarly articles in languages oth-
er than English, reference works and data. Not all of these 
DOIs will have been issued through CrossRef and other agen-
cies like DataCite, mEDRA, Movie Labs and CNKI can assign 
DOIs to content as well. Geoffrey Bilder’s recent blog-post 
‘DOIs unambiguously and persistently identify published, 
trustworthy, citable online scholarly literature. Right? [1]’ is an 
interesting expansion on this point and is useful to bear in 
mind that not all DOIs are CrossRef DOIs.

The reason that CrossRef DOIs are discussed in this paper 
is that the CrossRef DOI and associated metadata still forms 
CrossRef ’s core service. However, in the past 8 years CrossRef 

has offered an expanding number of services for its members 
based on this, due to demand from the scholarly publishing 
industry.

FundRef

CrossRef ’s most recently-launched service is FundRef (http://
www.crossref.org/fundref) which is a standard way of report-
ing funding sources for published scholarly research. Because 
of the different ways that funding information is deposited by 
authors, and displayed and deposited by publishers, problems 
were arising. Funding bodies were not able to track the pub-
lished output of funding as it was spread across so many pub-
lications and different publishers. Equally, because there was 
no standard list or format to collect this information from au-
thors, publishers could not easily report which articles result 
from research supported by specific funders or grants. Institu-
tions could not easily link funding received to published re-
search, and there was a lack of standard metadata for funding 
sources making it difficult to analyze or data-mine.

FundRef is a collaborative solution to this problem, devised 
by and for the benefit of both publishers and funders. Both 
parties have an interest in the outcomes of FundRef, and both 
have well-established processes, one for recording the distri-
bution of funds and monitoring the research process, and the 
other for ingesting, processing and publishing the outcomes 
of the research. The piece that has been missing is the one that 
links these two sets of processes, and that is where FundRef 
comes in, recording this link and making it more visible. 
CrossRef has just completed a year-long FundRef pilot that 
ran until March 2013, and involved American Psychological 
Association (APA), Wiley, the American Institute of Physics 
(AIP), Nature Publishing Group, Oxford University Press 
(OUP), IEEE and Elsevier, and funding bodies like NASA, the 
NSF, the Welcome Trust and the US Department of Energy. 
On successful completion of the pilot project the CrossRef 
Board approved the FundRef service to go into production, 
which happened on May 28th 2013.

One of the key things that came out of the pilot and is cen-
tral to the project is an agreed taxonomy of funding bodies. 
The FundRef Registry has been created from a list donated to 
the project by Elsevier, and currently consists of around 4000 
international funder names. The list data is and will be freely 
available under a CC0 license waiver. The Registry will be up-
dated monthly, and new organizations suggested by publish-
ers or funding bodies themselves will be added after curation. 
This is the list that publishers will use to collect information 
from authors on submission.

To explain in more detail how the process works, CrossRef 
hosts a funder registry which provides standard funder names 

Fig. 1. Simple example of the CrossRef referral process. DOI, Digital Object 
Identifier. 
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to publisher submission systems. Publishers ask authors, at 
submission, to provide the name(s) of the funding bodies and 
accompanying grant numbers. This funding information goes 
into publishers’ production systems where it is stored as 
tagged XML and submitted to CrossRef with all of the other 
deposited metadata for each piece of content. Once the fund-
ing information is in the CrossRef database it becomes a 
searchable, either through our search interfaces or via one of 
CrossRef ’s application programming interface (API). Publish-
ers, funders, and other interested parties can then query on a 
funding organisation or grant number to discover the resul-
tant publications, or can look up a piece of content using oth-
er metadata and find out the funding sources. 

Publishers will be able to display this funding information 
in a structured way. For those publishers who are participat-
ing in CrossMark, the funding data will automatically appear 
in the Record tab of the CrossMark dialogue box. CrossRef 
encourages publishers submitting FundRef information to 
also participate in CrossMark, as this further standardizes the 
location of the information for readers, but of course it can 
also be displayed on the publisher’s site in metadata and full 
text (Fig. 2). The key piece is that the funding information is 
now centrally stored in the CrossRef database and can be que-
ried. These three pieces of information of the DOI, the fund-
ing source(s) and award numbers are tied together in the 
metadata, making each of them discoverable via any of the 
other. Taking this a step further, once this information is in 
the CrossRef database and ORCIDs are also being deposited, 
you have a scenario in which you can look up a researcher, 
find their publications, and see how their research was fund-
ed, or look up a grant number, see its associated DOIs and 

which researchers contributed to those publications. So the 
information that the FundRef service collects can become a 
key piece of article metadata and aid discoverability. 

Text and Data Mining

Another initiative is a service related to Text and Data Mining 
(TDM), which is in the pilot stage at CrossRef. Researchers 
are increasingly interested in text and data mining published 
scholarly content, and this poses technical and logistical prob-
lems for scholarly researchers and publishers alike. Research-
ers find it impractical to negotiate multiple bilateral agree-
ments with subscription-based publishers in order to get au-
thorisation to TDM subscribed content, and publishers face 
similar problems in having to negotiate with multiple re-
searchers and institutions who want to mine their content. All 
parties would benefit from support of standard APIs and data 
representations in order to enable TDM across both open ac-
cess and subscription-based publishers. The service proposed 
by CrossRef would provide two major components to address 
the issue of text and data mining the scholarly literature:

• A common API that can be used by researchers to access 
the full text of content identified by CrossRef DOIs across 
publisher sites and regardless of their business model.

• A mechanism that can (optionally) be used by researchers 
and publishers as an efficient mechanism to provide “click-
through” agreement of proprietary TDM licenses.

Both components would be free to use by researchers and 
the public. At present, this service is in the pilot stage, and a 
working group are having their technical teams review the 
proposed standards and sample code and thus make recom-
mendations based on their experience implementing, using, 
and maintaining such systems. Some members of the working 
group will be examining the system exclusively from the point 
of view of publishers. Other working group members are 
working with researchers to evaluate the system. At the Cross-
Ref Board Meeting in November 2013, a decision will be tak-
en on if/how to launch CrossRef TDM as a production ser-
vice. More information is available for publishers and re-
searchers at: http://prospectsupport.labs.crossref.org/.

CrossCheck

Whereas the TDM and FundRef services from CrossRef are 
relatively new offerings, (TDM being at the pilot stage as of 
October 2013), CrossCheck, powered by iThenticate, was 
launched in 2008 and continues to expand and develop. 
CrossCheck consists of two aspects to allow publishers to 
check their content for originality; a full-text database of 
scholarly articles, books and conference proceedings from 

Fig. 2. The FundRef workflow. API, application programming interface (Repro-
duced from: http://www.crossref.org/08downloads/handouts/FundRef_Work-
flow.pdf).
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CrossCheck member publishers, and the iThenticate tool 
which is used to compare submitted documents against the 
database. The iThenticate system does not detect plagiarism, 
but it does highlight matches in text between the article that 
has been uploaded by the publisher and the CrossCheck data-
base so that editors and journal staff can look at the overlap 
and determine whether it requires further investigation. 

The last 18 months has seen a number of important devel-
opments regarding the CrossCheck service. Firstly, over 500 
publishers have now joined CrossCheck and enabled the in-
dexing of their full-text content in the database. There are 
now 38 million content items indexed for members to check 
their papers against, and CrossRef has seen a marked increase 
in the number of papers members are uploading to check for 
originality. In the month of August 2013, over 100,000 papers 
were submitted to iThenticate, and the continued growth in 
usage shows that publishers are taking steps to integrate 
CrossCheck into their peer review processes and try to ensure 
the originality of the content they publish. 

Other CrossCheck developments in the past 12 months in-
clude improvements to the iThenticate system itself. The 
main change that users will have seen is the release of the 
Document Viewer (DV), which displays the fully-formatted 
document as it was uploaded rather than just the text itself. 
The DV aims to make the similarity reports easier to interpret 
by enabling users to see, more clearly, where the matching text 
sits within the document in order to put it in context. The size 
of files that users can upload has also increased from 20 MB 
to 40 MB and small match exclusion has been introduced. To 
explain how small match exclusion works, if it is set to exclude 
match instances below 10 words, every match the iThenticate 
system finds that is less than 10 words will automatically be 
excluded from a report. This provides users with the ability to 
customize report match sizes to help focus on more relevant 
potential misconduct issues and remove trivial matches from 
reports.

September 2013 saw an iThenticate release that enabled 
section exclusion functionality. CrossCheck users were re-
porting that they were seeing large matches because of text 
that was overlapping in the abstract or materials and methods 
section. Often these sections contain standardised wording or 
set phrases which match set text or phrases from other pub-
lished papers. Using section exclusion means that users can 
decide to exclude the abstract and materials and methods sec-
tions from their similarity reports and just focus on the main 
body of the text. 

CrossRef and iParadigms are working together to collect 
feedback from CrossCheck members in order to continue this 
schedule of developments and keep making valuable im-
provements to the service. Suggestions from members include 

adding the capacity to make the largest matches to a single 
source and the largest match in terms of number of words 
more visible in the system, and the ability to match equations, 
tables and figures. CrossRef will survey CrossCheck members 
in late 2013 to get more input on the development process, 
and CrossCheck User Groups have been run at the COPE Eu-
ropean Seminar in London, the Council of Science Editors 
Annual Meeting in 2012 and 2013 and the CrossRef Work-
shops day at the CrossRef Annual Meeting. These will contin-
ue in 2014 and are proving a useful resource for users and 
CrossRef and iParadigms staff. 

CrossMark

CrossMark is also an optional service for CrossRef members 
and it went live in April 2012. At its simplest, CrossMark is a 
logo that publishers can place on their HTML and PDF con-
tent that identifies that piece of content as being maintained 
by the publisher. If a researcher clicks on the CrossMark logo, 
a dialogue box will appear which will tell them; whether there 
have been any updates to the content (i.e., if it has been cor-
rected, retracted or supplemented in some way), if this in-
stance of the work is being maintained by the publisher, where 
the publisher-version is and other important publication re-
cord information (if provided). 

A service like CrossMark is important for researchers for a 
number of reasons. The first concerns PDF files. If a research-
er has downloaded the PDF of an article from a publisher 
website, or maybe had it sent to them via email or accessed it 
from a document repository, they will have no way of know-
ing whether or not the article is current or if it has been up-
dated unless they go back to the publisher website to check 
each time they access it. The other issue is that even on pub-
lisher websites, updates are displayed in different ways and in 
different places so it can be difficult to find this information, 
and it often doesn’t carry through to third-party sites where 
content maybe hosted. All of these factors mean that research-
ers may run the risk of using or citing material that may have 
been corrected or retracted in their articles. 

With CrossMark, all researchers have to do is click on the 
CrossMark logo, and this will tell them if the piece of content 
they’re accessing is up-to-date, and if there are updates, it will 
link them, using the DOI, to a description of how the paper 
has been altered, alerting them to information they may other-
wise have missed. To demonstrate the functionality, the Cross-
Mark logo is displayed in one of the following forms on the 
publisher HTML and PDF content (Fig. 3). If a user clicks on 
the logo, they will see a dialogue box like this if the content is 
current (Fig. 4) or one like this to indicate that the article has 
been updated, in this case with a retraction notice (Fig. 5).
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CrossMark provides a simple, consistent way for research-
ers to access this information. It is also optional for publishers 
to provide additional publication record information along-
side their CrossMark deposits. If they choose to do so, this in-
formation will be displayed on the CrossMark Record tab, 
which is at the top right of the dialogue box shown in Figs. 4 
and 5. CrossRef does not dictate what information publishers 
can deposit, but so far publishers have been using it to com-
municate about publication dates, CrossCheck screening, 
supplementary materials, copyright and licensing information 
and funding information (sometimes as part of FundRef) 
(Fig. 6). Since CrossMark was launched, CrossRef has seen 
over 200,000 CrossMark deposits from a wide range of pub-
lishers including Elsevier, the Royal Society, F1000 Research, 
the International Union of Crystallography and a number of 
publishers from Korea including the Journal of Educational 
Evaluation for Health Professions. 

CrossMark has also been integrated into some third-party 
tools such as Microsoft Academic Search who are displaying 
the CrossMark logo on relevant content within their index. 
Inera’s eXstyles product is also supporting CrossMark. If eX-
tyles is being used for references, it will now provide a warn-
ing if a reference has a CrossMark record that indicates it has 
been “retracted,” “withdrawn,” or “removed” so that a re-
searcher can exercise caution when citing that article. Cross-

Ref expects CrossMark uptake to continue to grow, especially 
as it starts to be implemented by some of the major platform 
providers and publishers start to use it as part of their stan-
dard processes. 

CrossRef Labs Project

The final service to highlight is a CrossRef Labs project that 
will soon go live. CrossRef Metadata Search (http://search.
labs.crossref.org) allows publishers, libraries and researchers 
to search across nearly 50 million CrossRef Metadata records 
for journal articles and conference proceedings. It supports 
features like ORCID, faceted searches, copying of search re-
sults as formatted citations, COinS (so that users can easily 
import results into Zotero and other document management 

Fig. 3. CrossMark example (greyscale and black and white versions are also 
available).

Fig. 4. CrossMark example for content with no updates.

Fig. 5. CrossMark example for content that has been retracted.

Fig. 6. Example of FundRef and other publication record information being 
displayed on the CrossMark record tab.
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tools), an API so that users can integrate CrossRef Metadata 
Search into their own applications and basic OpenSearch sup-
port so that CrossRef Metadata Search can be added to a 
browser search bar. It is a simple way to search for a particular 
CrossRef DOI or CrossRef ShortDOI, or search for articles in 
a particular journal via the journal’s ISSN, and it also shows 
funder information (if available) and links to any patents that 
cite a particular CrossRef DOI. CrossRef Metadata Search has 
been well-received thus far and provides a simple way for any-
one to search the CrossRef metadata, and CrossRef members 
can expect more information on this piece of functionality 
when it moves into being a full production service. 

Conclusion

Since it was founded in 2000, CrossRef has aimed to support 
the scholarly communications industry by providing collabor-
ative services for academic publishers. Starting with it’s posi-
tion as the official DOI link registration agency for scholarly 
and professional publications and providing reference-linking 
using the DOI, CrossRef has expanded the services that mem-
ber publishers can make use of into areas like originality 

screening through CrossCheck, update identification through 
CrossMark, providing a standard mechanism to collect funder 
information via FundRef and is continually looking to provide 
additional services to support the industry. A text and data 
mining initiative and useful developments like CrossRef Meta-
data Search serve to try to continue to meet member needs as 
the academic publishing industry continues to evolve.

Conflict of Interest

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

Reference

1. Crosstech. DOIs unambiguously and persistently identify 
published, trustworthy, citable online scholarly literature. 
Right? [Internet]. Crosstech; 2013 [cited 2013 Oct 23]. 
Available from: http://crosstech.crossref.org/2013/09/dois-
unambiguously-and-persistently-identify-published-
trustworthy-citable-online-scholarly-literature-right.html

http://crosstech.crossref.org/2013/09/dois-unambiguously-and-persistently-identify-published-trustworthy-citable-online-scholarly-literature-right.html
http://crosstech.crossref.org/2013/09/dois-unambiguously-and-persistently-identify-published-trustworthy-citable-online-scholarly-literature-right.html
http://crosstech.crossref.org/2013/09/dois-unambiguously-and-persistently-identify-published-trustworthy-citable-online-scholarly-literature-right.html


 19http://www.escienceediting.org Copyright © Korean Council of Science Editors

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 2288-8063

eISSN 2288-7474

Received: October 25, 2013
Accepted: December 2, 2013 

Correspondence to Sun Huh
shuh@hallym.ac.kr

ORCID
Sun Huh
http://orcid.org/0000-0002-8559-8640 
Tae Jin Choi
http://orcid.org/0000-0003-2363-4578 
So-Hyeong Kim
http://orcid.org/0000-0002-3973-6782

This paper was posted on the Journal 
Article Tag Suite Conference proceedings 
website available from: http://www.ncbi.
nlm.nih.gov/books/NBK159729/.

Review

Sci Ed 2014;1(1):19-23

http://dx.doi.org/10.6087/kcse.2014.1.19

Using Journal Article Tag Suite extensible 
markup language for scholarly journal 
articles written in Korean
Sun Huh1, Tae Jin Choi2, So-Hyeong Kim2

1Department of Parasitology and Institute of Medical Education, College of Medicine, Hallym University, Chuncheon;  
2National Research Foundation of Korea, Daejeon, Korea

Abstract
The Republic of Korea is the fourth ranking country for the number of PubMed Central 
(PMC) journals. As of September 2013, 75 journals from Korea are included in PMC. 
Starting in 2013, several research funding agencies for scholarly journal publications in 
Korea began to establish open access, full-text databases in the fields of medicine, science, 
and social sciences and humanities. In those databases, Journal Article Tag Suite (JATS) 
1.0 is used so that articles written in the Korean language can be easily manipulated as 
full-text extensible markup language (XML). Editors or publishers must produce full-text 
XML files based on JATS 1.0. Thus this paper surveys the current state of the application 
of JATS 1.0 to Korean scholarly journals, including both those in English and those in Ko-
rean, focusing on the current technology, training programs, and the policy of the Korean 
government on open access, full-text XML. This experience in Korea can be a model for 
constructing mother-tongue, open access, full-text journal databases based on JATS 1.0 in 
other countries. The usefulness of JATS in scholarly journal publications not only of all 
fields, but also in all languages, is stressed.

Keywords
Database; Journal Article Tag Suite; Local language; Science and medicine; Open access journal

Introduction

PubMed Central (PMC) has been the major gateway for medical journals from Korea to 
achieve worldwide dissemination, since it is the most accessible path to being indexed in 
PubMed, an important biomedical research database. Another pathway is inclusion in Med-
line, which-unlike PMC-accepts journals in various languages, but during the past 10 years, 
few medical journals of Korea have been approved to be indexed in Medline. When journals in 
Korea are rejected by Medline, they cannot help but change the language of their journals to 
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English and apply to PMC in order to reach an international 
readership. For medical journals in English, if the level of the 
extensible markup language (XML) quality fits PMC’s criteria, 
it is easy to gain inclusion in PMC. Fig. 1 shows the number 
of journals from Korea included in PMC from 2008 to Sep-
tember 2013.

The increased visibility via PubMed and PMC have enabled 
many medical journals in Korea to increase their internation-
al readership, range and quality of submissions, and impact 
factor. This internationalization involves, first, being indexed 
in international citation databases such as Web of Science or 
Scopus; second, an increased number of submissions from 
outside of Korea; and third, increasing journal metrics year by 
year. When the first training for PMC XML production was 
offered in 2006 in Korea, the organizers could not imagine 
that medical journals from Korea would actually be able to 
achieve these things, but they are well underway for many 
such journals only 7 years later [1].

The Korean Association of Medical Journal Editors (KAM-
JE) has played a major role in producing PMC XML files. 
They constructed a full-text database based on PMC XML, 
entitled KoreaMed Synapse (http://synapse.koreamed.org/), 
in 2007. Scholarly journal editors in other fields began to pay 
attention to the activities of KAMJE. KAMJE’s work motivat-
ed scientists in Korea to organize the Korean Council of Sci-
ence Editors (KCSE), which was founded in September 2011. 
KCSE’s main work involves education and training for science 
editors in editing, publication ethics, and publication of news-
letters and journal on the international level. KCSE also has 
trained the editors and staffs of printing companies on adap-
tation of information technology to journal publishing.

Beyond the sciences, the National Research Foundation 
(NRF) of Korea has funded a full-text, XML-based, open ac-
cess database for social science and humanities journals. Oth-

er new databases include Korea PMC, modeled on Canada 
PMC and Europe PMC, which is being constructed this year 
by the National Library of Medicine of Korea, an agency of 
the Korea Centers for Disease Control and Prevention. The 
Korean Federation of Science and Technology Societies 
(KOFST) is also testing an XML-based, full-text, free or open 
access database. The remainder of this paper will describe in 
more detail not only the Journal Article Tag Suite (JATS) 
XML-based, full-text databases in Korea but also the technol-
ogy, training programs, and the policy of the Korean govern-
ment on open access, full-text, XML-based databases.

KoreaPMC

The establishment of KoreaPMC was first proposed by KAM-
JE. In March 2007, KAMJE discussed the idea with the United 
States National Center for Biological Information (NCBI) that 
eventually became the contractor of Agreement for Participa-
tion in NIH PubMed Central (NIH Portfolio) Archive. How-
ever, this agreement was terminated in July 2007 when the 
NCBI established a new policy on the cloning of PMC by other 
countries. These clones, known as PMC international (PMCi), 
were to be managed as follows: first, PMCi should be sup-
ported by the governments of each participating nation; sec-
ond, there should be a public access policy on government-
funded biomedical papers. Because KAMJE is not a govern-
ment-supported organization and the Korean government did 
not have a public access policy at that time, it was impossible 
for KAMJE to proceed with the project. Meanwhile, in 2011, 
the Korean government decided to establish a new organiza-
tion, the National Library of Medicine (NLM) of Korea, under 
the Korea Centers for Disease Control and Prevention. Con-
struction on the building began in 2012 and will be finished 
in 2014. Among the new databases managed by Korea NLM, 
KoreaPMC is also under construction. Owing to technical 
support from United States PMC, it is already well-established 
and in the testing period. KoreaPMC will index papers writ-
ten in languages with non-Roman alphabets, such as papers 
in Korean. This project is completely supported by the Korean 
government. KoreaPMC will also be accepted as the third 
PMCi by US NCBI, since, in 2012, the Minister of Health and 
Welfare declared an open access policy for the publication of 
research funded by the ministry. KoreaPMC may appear at 
early 2014.

Social Science and Humanities Central 

The Korea Citation Index (KCI) system is the citation data-
base of more than 2,000 scholarly journals in Korea, including 
those in the fields of science, technology, engineering, medi-
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cine, social science, and humanities and the arts, similar to 
Web of Science or Scopus. The NRF of Korea also asked the 
company to establish Social Science and Humanities Central 
(SSHC) for scholarly journals in Korea. Journals in English in 
the fields of social science and the humanities will be selected, 
and a JATS XML-based, full-text, open access database, in 
which the number of papers included is currently 1,000, 
much like PMC, will become available in 2014. No other in-
ternational full-text, open access database in the fields of so-
cial science and the humanities exists in the world. SSHC will 
be the first step in this direction. SSHC will imitate PMC since 
PMC is the best model of full-text, free, or open access litera-
ture archives; however, it will accept journals in any local or 
regional language in the world, that is, in any language other 
than English. This work has been made possible based on a 
proclamation of the Korean Ministry of Education that 
stressed an open access policy for financial support of schol-
arly journal publication in December 2011. Through SSHC, 
the visibility of journals from Korea may increase dramatical-
ly. Out of the 34 OECD countries, Korea and Japan are unique 
in the level of financial and logistical support they provide for 
scholarly journal publication. The Korean and Japanese gov-
ernments provided 8 million and 5 million US dollars, respec-
tively, in 2013. KOFST and the NRF of Korea, both of which 
are funded by the Korean government, want entire scholarly 
journals, not just the individual papers, produced by the citi-
zens of Korea to be competitive. In addition, those two agen-
cies want to increase the knowledge of the public by providing 
free content. This is the reason why the Korean government 
supports scholarly journal publication and full-text databases.

ScienceCentral

ScienceCentral (http://e-sciencecentral.org/) is an archive of 
free or open access, full-text scientific scholarly journal litera-
ture at KOFST. It is in testing, with eight journals from Korea 
and one from Croatia as of September 2013. Out of the eight 
journals, two are in the Korean language. The Korean govern-
ment supports scientific, technological, and medical journals 
through KOFST and social science, humanities, and arts jour-
nals through the NRF of Korea. Although KOFST is the fed-
eration of independent scientific societies in Korea, it has 
been funded by the Korean government for supporting soci-
eties’ work. KOFST supports journal publishing through a 
number of initiatives for both local journals not indexed in 
international databases and international journals, usually in 
English. Special tailored support for limited number of jour-
nals is available, including consulting or funding to create a 
journal masthead and instructions for authors; publication 
ethics training; style and format development; design of the 

cover page; layout of text pages; journal policy development; 
manuscript editing; English proofreading; a manuscript man-
agement system; a journal Web site; production of JATS XML 
and CrossRef XML; establishment of ORCID, CrossMark, 
and Fundref; and regular training for editors or editorial 
board members. 

After extensive experience providing journal support, 
KOFST realized that a full-text, open access platform like 
PMC is necessary for scholarly journals from Korea to broad-
en their visibility; therefore, it decided to construct Science-
Central, a clone of PMC for all the fields of science. The three 
prominent differences from PMC are as follows: first, it in-
cludes all scientific fields including technology, engineering, 
life science, and multi-disciplinary science; second, it includes 
journals in all languages in the world if the abstract, tables, 
figures, and references are also provided in English; third, it 
accepts only society or non-profit institutional journals [2]. It 
is a new experiment in full-text, open access databases. It is 
still uncertain how many open access, non-profit, society or 
institutional journals will participate in ScienceCentral. Since 
the cost of JATS XML production is very reasonable nowa-
days, the burden on publishers will be manageable. KOFST 
can fully fund JATS XML production for scientific journals 
from Korea. Another purpose of ScienceCentral is to help lo-
cal or regional languages to survive in scientific writing. It is 
well-known that the language of science is English; however, 
if the full-text of other languages is presented in JATS XML 
format, readers with other mother tongues should be able to 
access the content as the technology for computerized transla-
tion develops, and thus the local language of both the authors 
and the readers can survive as tools for propagating scientific 
information for humanity.

How to display the alphabets of Korean and other 
languages via JATS XML

Korean authors usually write papers in English for interna-
tional readers; however, when writing articles aimed at local 
readers, they write in Korean and submit to Korean-language 
journals. In 2012, JATS became the standard for academic 
journal XML accredited by the National Information Stan-
dards Organization (NISO). The most prominent advantage 
of JATS document type definitions (DTDs) is that they en-
compass any language in the world that can be encoded in 
unicode transformation format (UTF)-8, an ISO encoding 
standard that can represent every character of all the languag-
es of the world as well as other special characters. Archiving 
Korean-language content no longer presents any major tech-
nical or economic challenges, owing to the availability of the 
JATS DTDs. The implementation of JATS in Korean language 
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publications is very simple since there is a language code 
structure in a JATS DTD. It can accommodate a variety of 
languages besides Korean very easily by adding the language 
attribute, “xml:lang Language.” For example, the following 
declaration added to the XML of an article can display Korean 
characters in that article.

< article
article-type= “research-article”
dtd-version= “1.0”
xml:lang= “ko”
xmlns:mml= “http://www.w3.org/1998/Math/MathML”
xmlns:xlink= “http://www.w3.org/1999/xlink”>
If any languages are substituted, the language code can be 

changed, for example, xml:lang= “ja-Hani” (Japanese written 
in Kanji [Hanzi, Hanja, Han]), “mn” (Mongolian), “war” 
(Philippines), “vi” (Vietnamese), “zh” (Chinese), and “cs” 
(Czech). The language code can be inserted in many parts of 
the JATS XML to present multiple specific languages in a sin-
gle article text. The DOIs for Korean-language references can 
also be displayed without difficulty when transformed from 
JATS XML to CrossRef XML.

Training programs for JATS XML

In August 2006, the first seminar on PMC XML production 
was organized by the present author, Sun Huh (former Chair 
of the Committee on Information Management, KAMJE) [1]. 
After that, the staff of KAMJE were able to produce PMC 
XML. Because JATS XML has a much larger number of tags 
than PMC XML, it is necessary to train the editors, manu-
script editors, staff members of academic societies, and the 
staffs of printing and information technology companies. 
KCSE held a workshop entitled “Application of information 
technology to scholarly open access journal publication” on 
July 4 to 5, 2013 in Seoul with just under 100 participants. 
Three lecturers were affiliated with universities; two, with in-
formation technology companies; two, with manuscript edit-
ing companies; and one, with a university hospital library. The 
sessions and titles of each class for the two days were as fol-
lows:

Session 1: Journal XML
  1.   Journal Article Tag Set (JATS) 1.0: The new ISO stan-

dard for journal XML
  2.   How to produce full-text XML for journal papers in 

English as well as in Korean based on JATS 1.0
  3.   JATS 1.0 XML coding
  4.   How to construct XSL and/or CSS for the style sheet of 

XML files based on the data type definition (DTD)
  5.   Displaying HTML files from JATS XML files on the 

Web
Session 2: CrossRef XML

  6. Basics of CrossRef XML
  7. CrossRef XML coding
  8. How to convert JATS 1.0 XML to CrossRef XML
  9. How to add hyperlink and cited-by functions using DOI
10. How to apply ORCID and FundRef via CrossRef XML
11. How to apply CrossMark

Session 3: Network and viewer tools
12. Adoption of social network services and QR codes
13.   PubReader: A new journal paper reader tool convenient 

for Web, smart pad, and phone environments
14. How to produce mobile-friendly journal Web sites
15.   N-Screen for accessing scholarly journals in a variety of 

device environments with one source

The purpose of this workshop was to promote each journal’s 
international competitiveness. Of course, the most important 
factor for reaching this goal is publishing papers with high 
quality content; however, most high quality papers end up in 
high impact factor journals. Therefore, local journals pub-
lished by scholarly societies have difficulty in attracting the 
best quality papers. Even if the content itself is not the most 
rigorous, the visibility of such journals can be increased if they 
maximize other factors, such as the quality of the journal Web 
site and accessibility through international open access data-
bases. In the pursuit of increased visibility, JATS XML is a ba-
sic factor to be implemented. From JATS XML, papers can be 
transformed to other XML formats very easily and can be for-
matted for display by viewers. The best example is PubReader.

To construct a full-text, open access journal Web site or da-
tabase, the understanding of JATS XML is essential for editors. 
If the journal is published by an international commercial 
company, the editors do not need to learn it. However, most 
scholarly journals in Korea are published by societies, and 
their editors should understand the advancement of informa-
tion technology applicable to their journals. If editors under-
stand how to produce JATS XML and how to convert JATS 
XML for other XMLs or viewers, they will be able to have 
confidence to apply those technologies to their journals. This 
is a realistic expectation in Korea, as journal editors, like Kore-
ans in general, have a relatively advanced understanding of in-
formation technology. It has become clear through ongoing 
training events that Korean journal editors have been able to 
understand the techniques and practice XML coding and con-
version without difficulty from their own laptop. Participants 
have confirmed that CrossRef XML, the cited-by function 
through DOI, ORCID, CrossMark, and FundRef XML are 
easily produced from JATS XML. They learned how QR codes 
worked and the advantages of journal apps. PubReader was a 



Using Journal Article Tag Suite XML for scholarly journal articles 

http://www.escienceediting.org Sci Ed 2014;1(1):19-23  |  23

popular topic for the editors because it is the one of tools used 
for N-screen. N-Screen is a user-centered service, in which the 
user co-owns and executes multiple applications anytime and 
anywhere, without interruption through an advanced smart 
system. The linking services among devices such as smart 
TVs, smart phones, smart pads, laptops, and audio devices are 
easily realized through a variety of smart devices and cloud 
services. When editors understand these new standards and 
XML techniques, they can better manage engineers who will 
implement those services.

The Korean government’s open access policy

KoreaPMC is not based on a requirement that journals based 
in Korea be open access. Rather, research that is funded by the 
Korean government must be published in open access papers. 
SSHC is still a preliminary project, so it is not mandatory that 
social science and humanities journals in Korea submit JATS 
XML-based full-text to the NRF of Korea. As for ScienceCen-
tral, KOFST has a more authoritative policy, in that it plans, to 
favor the funding of open access journals. Since KOFST pro-
vides operating funds to scholarly journals, it can consider the 
use of JATS XML among its criteria for evaluating journals 
competing for limited funds. Thus, it is expected that most 
editors of science journals will make a sincere attempt to ful-
fill all the criteria recommended by KOFST to obtain funding. 
This may be the first case in the world of an open access jour-
nal policy established by a national government. Until this 
policy is established, however, depositing JATS XML files in 
ScienceCentral will remain optional.

Conclusion

This paper surveyed the current state and future directions of 
JATS XML-based, full-text databases in Korea; as well as the 

technology, training programs, and Korean government poli-
cy on open access, full-text, XML-based databases. Based on 
the information presented here, it should be clear to the read-
er why such databases are being established in Korea now. 
The training program for editors described here may be a 
helpful model for other countries or other fields wishing to 
encourage accessibility to local research. It will be worthwhile 
to continue observing how the three new journal article data-
bases in Korea—KoreaPMC, SSHC, and ScienceCentral—
perform in the future.
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Abstract
We hypothesized that it is not open access status but rather exposure in the PubMed plat-
form that affects citation frequency in medical journals. In November 2008, medical jour-
nals from Korea began to be added to PubMed Central (PMC). Therefore, it would be inter-
esting to know whether or not their impact factor based on Web of Science has increased 
since the journals were listed in PMC/PubMed. To answer this question, a citation analysis 
of seven journals that have been indexed in PMC since 2008 or 2009 was done. Only non-
Medline journals were selected and the impact factors of five Medline journals were com-
pared. The impact factor was calculated via Web of Science. Journal Citation Reports (JCR) 
data were used if the data of the target journals were provided in JCR. Trends for the impact 
factors of different years were analyzed using dBSTAT ver. 5.0. There has been an increasing 
rates of the impact factor for the seven non-Medline jour nals, 1.92 in 2011 over 2010; 3.27 in 
2010 over 2009; 1.12 in 2012 over 2011. As for the five Medline journals, the increasing rate 
in 2010 over 2009 was 1.18; however, those of 2011 over 2010 and 2012 over 2011 were 1.01 
and 1.04 respectively. The Science Citation Index Expanded impact factor of medical jour-
nals published in Korea can be increased if those journals are published in English and listed 
in PMC. This is an effect of the platform in which the journals are listed and not just an ef-
fect of free access.

Keywords
Impact factor; Korea; Medical database; Open access journal; PubMed Central

Introduction

In order to recruit high quality manuscripts, journal editors aim to increase the impact factor of 
their journals. Even though all 227 medical journals from the Republic of Korea provide open 
access or free access, their impact factors have not increased for a long time. It is postulated that 
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this phenomenon stems from the lack of a platform by which 
they can be exposed to medical researchers throughout the 
world. PubMed, the database run by the United States Nation-
al Library of Medicine (US NLM) that is freely accessible to 
anyone on the internet, is the most important such platform in 
biomedical fields. Most journals are indexed in PubMed when 
they are selected by a panel, the Literature Selection Technical 
Review Committee of the US NLM, for inclusion in the Med-
line database. However, another way to gain inclusion in 
PubMed is by offering the full-text of a journal for indexing in 
PubMed Central (PMC). From 2004 to 2013, most medical 
journals from Korea have failed to gain inclusion in PubMed 
through the first option-passing the Medline selection thresh-
old. Exceptions include the Journal of Preventive Medicine and 
Public Health (2005); Annals of Laboratory Medicine (2007; 
previous title, Korean Journal of Laboratory Medicine); Journal 
of the Korean Academy of Nursing (2008); and Clinics in Ortho-
pedic Surgery (2009). Therefore, editors of journals in Korea 
written in English that have not been indexed in the Medline 
database have decided to participate in PMC since 2008. Here, 
the results of the strategy of editors to increase their medical 
journal’s impact factor by participating in PMC is presented. A 
hypothesis is also tested: that it is not open access but PubMed 
listing that affects the citation frequency in the medical field.

Methods

To answer this question, a citation analysis of seven English-
language journals of Korea was done. Seven out of the 18 
journals first indexed in PMC in 2008 or 2009 were selected 
according to the following criteria: (1) not being included in 
Medline up to the present; (2) over 40 papers published annu-

ally; (3) publication since 2005 or earlier. The two-year impact 
factor was calculated through Web of Science. Journal Cita-
tion Reports (JCR) data were used if the data of the target 
journals were provided in JCR. To compare the change in the 
impact factor of Medline journals with that of non-Medline 
journals, five Medline journals’ impact factors were also 
traced. Trends for the impact factors of different years were 
analyzed using dBSTAT ver. 5.0 (DBSTAT Co., Chuncheon, 
Korea) available from: http://dbstat.com. 

Results

The increasing rates of the impact factor of the seven non-
Medline PMC journals were 3.27 in 2010 (mean±SD, 0.585± 
0.317) over 2009 (0.179±0.129); 1.92 in 2011 (1.123±0.487) 
over 2010; and 1.12 in 2012 (1.125±0.558) over 2011 (Fig. 1). 
The increasing rates of the impact factor of the five Medline 
journals were 1.18 in 2010 (1.445±0.593) over 2009 (1.223±  
0.573); 1.01 in 2011 (1.462±0.540) over 2010; and 1.04 in 2012 
(1.522±0.563) over 2011 (Fig. 2).

Discussion

The remarkable increase in the impact factor of non-Medline 
journals from Korea from 2009 to 2011 may indicate that the 
competence of these journals was not properly reflected in the 
impact factor until they received worldwide exposure through 
the most important biomedical database, PubMed. Since most 
of the papers from those journals continue to be from Korean 
authors, which is almost the same pool of contributors from 
year to year, the change in the impact factor cannot be ex-
plained by sudden improvement of the quality of the papers 
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themselves. A more satisfactory explanation is the increased 
chance of exposure to international readers via PMC/PubMed. 
There was not such a dramatic increase in the impact factor of 
Medline journals in 2010 over 2009. The change in the impact 
factor was negligible in 2011 over 2010 and 2012 over 2011. 
This reflects the fact that the Medline journals have already 
been well-exposed to the world and the competence of the 
journals is fully reflected in their impact factor. Therefore, once 
they have been included in PMC, there is a no further effect of 
exposure. The increase rate in the impact factor of the seven 
non-Medline journals in 2012 over 2011 was 1.12. It means 
that the exposure effect of those journals had already been re-
flected in the impact factor; once this occurred, the sharp in-
crease in the impact factor slowed down.

There has been debate over the effect of an open access pol-
icy on the impact factor of a journal. Some studies have 
shown a positive effect from open access but others have 
found no such evidence. An analysis by Thomson Reuters, 
the organization that manages the Science Citation Index list-
ings, showed that a consistent feature among the life sciences, 
medicine, chemistry, and physical sciences is that the mean 
rank of open access journals according to the immediacy in-
dex is higher than that according to the journal impact factor 
[1]. Using an instrumental variable approach for articles pub-
lished in the second half of 2004 in Proceedings of the National 
Academy of Sciences, in which authors may choose to pay an 
extra fee to make their article open access, Gaule and Maystre 
[2] suggested that authors of higher quality papers were more 
likely to pay for open access. They found no evidence for a 
causal effect of open access on citations. Davis et al. [3] ana-
lyzed 11 journals published by the American Physiological 
Society. A total of 1,609 research articles and reviews were in-
cluded. Fifty-nine percent of the open access articles (146 of 
247) were cited nine to 12 months after publication compared 
with 63% (859 of 1,372) of the subscription access articles. 
Logistic and negative binomial regression analysis of article 
citation counts confirmed no citation advantage for the open 
access articles. However, analyzing the ISI’s JCR for 2002 in 
the fields of philosophy, political science, electrical and elec-
tronic engineering, and mathematics, Craig et al. [4] found 
that across all four disciplines, freely available articles do have 
a greater research impact.

Nevertheless, previous debates on the effect of open access 
on the impact factor have not focused on the exposure plat-
form of the journal. The present study provides a clue about 
the importance of having a platform of exposure to research-
ers. It has also demonstrated the impact and power of PubMed 
among the medical literature databases, even though Google 
Scholar has become the primary search site for scientists now-
adays. Most medical editors in Korea have come to under-

stand the effect of PMC/PubMed inclusion on the impact fac-
tor; therefore, they have begun to convert their journals from 
Korean-language to English-language publications, a require-
ment for inclusion. As of the end of October 2013, 74 medical 
journals from Korea were included in PMC. They are all pub-
lished by academic societies or non-profit organizations. Thir-
teen more journals from Korea are to be included in PMC, 
and the number of PMC journals from Korea can be expected 
to continue to increase in the future.

In conclusion, it can be said that the best way for local med-
ical journals, particularly those from Korea, to be cited by 
SCIE journals more frequently, is to publish journals in Eng-
lish and to add them to PMC. Further study is needed to de-
termine whether this phenomenon also occurs for the non-
Medline local medical journals of other countries indexed in 
PMC/PubMed.
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Abstract
We would like to verify  the correlation among various citation indicators of 62 Korean sci-
entific journals listed in the Web of Science (WoS) and Scopus. From a total of 85 Korean 
journals listed in both WoS as of January 2013, and 132 journals listed in Scopus as of 2011, 
62 Korean journals listed in both citation indices were selected for analysis. Citation index 
indicators selected for analysis include impact factor (IF), 5-year impact factor (5yrIF), Ei-
genfactor score (EF), article influence score (AIS) (list of WoS indicators), SCImago journal 
rank (SJR), h-index, and impact index (ImIndex) (list of Scopus indicators). It took an av-
erage of eight years for a newly founded journal to be listed in Science Citation Index Ex-
panded (SCIE). Since the IF, ImIndex, and AIS values failed to exceed 1.0, Korean journals’ 
popularity and prestige were confirmed to be minimal. Analyzed journals that were written 
in English exhibited higher SJR and h-index values than ones written in Korean. WoS’ IF 
exhibited a correlation with WoS’ 5yrIF, EF, AIS, and Scopus’ SJR, h-index, and ImIndex. 
Since the ‘popularity and prestige of Korean journals’ have been confirmed to be minimal, 
steps must be taken to improve this status. Popularity-based indicators have been shown to 
strongly correlate with prestige-based indicators in Korean science journals. Therefore, 
there must be a strategic approach taken to improve IF values.

Keywords
Bibliometrics; Impact factor; Science journals; Korea

Introduction

In South Korea, the listing of an academic journal in prestigious international citation indices 
such as Science Citation Index Expanded (SCIE), Social Science Citation Index (SSCI), Arts & 
Humanities Citation Index (A&HCI), and Scopus not only validates the scientific quality and 
influence of the journal but also positions the journal advantageously in terms of journal re-
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views and competition for research funding [1]. Furthermore, 
published members of the journal enjoy additional advantag-
es in hiring, rehiring, performance evaluation, promotion, 
and awards. SCIE indexes science and technology journals, 
SSCI indexes the social sciences, and A&HCI indexes the arts 
and humanities. All of the above indices are managed by 
Thomson Reuters. On the other hand, Scopus is managed by 
Elsevier [1].

Journals indexed in Science Citation Index (SCI) and Sco-
pus cover a very large range of scientific disciplines and ex-
hibit a significant overlap. In principle, however, the two indi-
ces are diverse and differentiated, with Scopus larger in size 
than SCI [2,3]. In the case of South Korea, the number of 
journals listed in prestigious citation indices such as SCIE, 
SSCI, A&HCI, and Scopus is woefully small in comparison 
with major developed countries [4,5]. Even indexed Korean 
journals do not exhibit significant scientific quality and influ-
ence in their respective disciplines.

There exists a myriad of indices that seek to quantitatively 
reflect academic journals’ levels of scientific quality and influ-
ence [6]. Over the past few decades, many indices were devel-
oped to gauge individual, academic group, and national con-
tributions to scientific progress through journal publications 
[7]. Originally suggested as a tool for academic research, cita-
tion indices present access points to a given field’s articles, au-
thors, and references to help analyze the research trends of the 
given field. The aforementioned access points can also be used 
to evaluate the research achievements of individual scholars 
[8]. The value of the journals and the articles within the jour-
nals is determined by the citation information. For instance, 
the value of an article in a journal is determined by the num-
ber of times it is cited by others and the pertinent journal’s 
impact factor (IF) [9]. This method relies on the premise that 
the number of citations received reflects both the quality of 
the article and the pertinent journal [2]. IF has emerged as a 
superior alternative to the long, drawn-out process of compre-
hensive research evaluation [7].

In the case of foreign academic journals, the improvement 
of the IF value receives significant attention as the IF value of 
a journal is viewed as the barometer of the journal’s prestige 
[10]. Thomson Reuters utilizes IF, a standardized value that 
represents the number of times an article has been cited by 
others, as the primary standard of selecting outstanding jour-
nals since they believe that the IF value indirectly demon-
strates an academic journal’s quality [5]. IF is also an impor-
tant index to gauge the scholastic importance of a given aca-
demic journal [11]. However, IF has received some criticism 
due to the fact that the quality of the citations cannot be mea-
sured and an author of multiple articles can cross cite him/
herself to increase the IF value. Furthermore, IF has also re-

ceived criticism for an English language bias [11-13]. As a re-
sult, numerous alternative indices using different methodolo-
gies have been developed to gauge the quality of academic 
journals.

Although the number of Korean scientific journals listed in 
international citation indices has increased significantly, the 
influence and quality of these journals have been deemed 
minimal. Therefore, the present research intends to examine 
the influence of Korean scientific journals and find solutions 
for future growth by performing a correlation analysis of the 
indicators of citation indices for Korean scientific journals 
cross-listed in the Web of Science (WoS) and Scopus.

Methods

Sample citation indices
First, a total of 85 Korean journals listed in WoS as of January 
2013, and 132 Korean journals listed in Scopus as of 2011 
were extracted. Finally, a total of 62 Korean journals cross-
listed in the two indices was selected for analysis.

Citation analysis service refers to the service that uses search 
words to perform a bibliometric analysis on the journals and 
citation report refers to a periodically published report that 
presents the bibliometric information of notable journals, in-
stitutions, and countries [8]. From this perspective, WoS and 
Scopus fall under the category of citation analysis services 
while Journal Citation Report (JCR) and SCImago belong to 
the citation report category [8].

Web of Science and Journal Citation Report
Provided by Thomson Reuters, WoS is the most widely used 
fee-based citation index [14]. WoS analyzes 9,300 academic 
journals listed in SCIE, SSCI, and A&HCI [15], constructing a 
citation database and presenting the number of citations re-
ceived by individual articles [16]. The majority of existing cita-
tion services rely on WoS as a model to select a service catego-
ry, gather the necessary resources, and develop a journal index 
that applies to the service category [8]. However, new func-
tions and indices have been recently introduced as a result of 
external researchers’ ideas and experimentations [8].

Scopus and SCImago
Scopus is a citation database managed by Elsevier that indexes 
20,500 literary resources (as of 2012), including 19,400 aca-
demic journals [17]. While JCR is a fee-based citation report 
created from WoS data, SCImago is a free-to-use citation re-
port created from Scopus data [8]. SCImago is a group within 
the University of Grenada’s Consejo Superior de Investigacio-
nes Cientificas (CSIC) that researches information analysis 
and visualization. This research group uses the Scopus’ data-
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base to operate SCImagojr.com and provide scientific indica-
tor values to individual journals and countries [8]. SCImago 
permits the search and analysis of journals’ scientific indicator 
values, countries’ scientific indicator values, comparisons 
among countries, and visualization of the data [8]. It can be 
said that SCImago provides a similar service to WoS’ JCR. 
However, SCImago differentiates itself from JCR in that it 
permits the data to be easily exported to an excel file, and pro-
vides a country-level analysis and comparison [8].

Sample indicators of citation indices (citation index 
indicators)
Citation index indicators that were analyzed include IF, 5-year 
impact factor (5yrIF), Eigenfactor score (EF), and article in-
fluence Score (AIS), all of which are provided by WoS. The 
indicators analyzed also include SCImago journal rank (SJR), 
h-index, impact index (ImIndex), all of which are provided by 
SCImago, for a total of seven indicators.

Impact factor
The representative citation evaluation indicator, IF, is com-
puted by dividing the number of times a journal has been cit-
ed by others over the past two years, by the total number of 
published articles during the same time [6,14]. 

In the above formula, the published items in the numerator 
include letters, news items, book reviews, and even errata, but 
the cited items in the denominator only include the original 
article and review articles [11].

Five-year impact factor
In contrast to the regular IF, which measures its value based 
on an interval of 2 years, the 5yrIF is computed using an in-
terval of 5 years [6,14].

Eigenfactor score
If IF is a popularity indicator that computes how many times 
an article has been cited, EF is an indicator of scientific pres-
tige. The concept not only accounts for the quantity of the ci-
tations but the quality by giving more weight to citations from 
more commonly cited journals than from those less cited 
[18,19]. In other words, the indicator computes the number 
of citations an article receives from well-respected journals. 

The score effectively gauges the relative influence of a given 
journal in the scientific community compared to that of an-
other journal. EF was developed to supplement the shortcom-
ings of IF and its value is computed in a similar manner to the 
Google Search Engine’s PageRank algorithm [20,21]. The 
computation is based on the citation data and number of arti-
cles in the past five years and excludes self-citations [22]. The 
cumulative EF score of all of the articles within the database is 
100 and is not standardized by individual journal publishers. 
As such, ceteris paribus, journals that publish more articles 
tend to exhibit higher EF scores and these scores allow for in-
terdisciplinary prestige comparisons of academic journals 
through the normalization of citation patterns across scientif-
ic disciplines [6].

Article influence score
AIS is an indicator that measures the relative average influ-
ence of a given article within the first five years of its publica-
tion. The indicator was combined with EF in 2009 by JCR 
[23]. The AIS gauges the prestige of a given journal on the ba-
sis of citations received by individual articles within the jour-
nal. The value of the AIS can be computed by dividing EF by 
the number of citable items in the journal [24]. AIS measures 
the average influence of an article within the first five years of 
its publication [23] and shares a similar concept with IF in 
that it bases its score on the number of citations received [24]. 
However, the AIS is fundamentally different from IF in that 
AIS seeks to gauge the influence of individual articles and 
weights the score based on the quality of the journal that cites 
a given article [18,23]. Consequently, receiving citations from 
commonly cited journals will result in an AIS value that is 
many times higher than one receiving citations from uncom-
mon or rarely cited journals [18]. Furthermore, by using 
5-year intervals and excluding self-citations the analysis will 
be similar to the EF method [24].

The influence of all of the articles included in the JCR aver-
age ought to be 1.0 [23], which indicates that articles with val-
ues greater than 1 represent an influence that is greater than 
the average of all of the articles, while values less than 1 repre-
sent an influence less than the average of all of the articles in 
JCR.

SCImago journal rank
Due to the limitations of IF and limited access to the JCR in-
dicator, efforts have been made to create alternative indicators 
that are more inclusive and accessible [7]. One of the main re-
sults of this effort is the creation of SJR, which is a prestige in-
dicator according to SCImago [23]. SJR is the citation index 
indicator suggested by SCImago, computing a value that re-
flects the topic, quality, and reputation of the journal citing a 

IF of year X=

Number of cites from WoS 
in year X to articles of 

the journal published in years,
(X-1) and (X-2)

Number of citable articles 
published of the journal in 

years, (X-1) and (X-2)
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particular literature. Consequently, a citation from a re-
nowned journal is regarded highly and each citation yields a 
different factor of influence.

SJR uses the citation data from the Scopus database over the 
past three years  and computes the value utilizing Google’s Pag-
eRank algorithm, similar to WoS’ EF [7]. However, SJR is con-
sidered to be a more inclusive indicator than EF because Sco-
pus contains more journals than WoS and non-English publi-
cations such as those found in SCI [25]. In addition, SJR ex-
cludes self-citations unlike IF and includes both citable and 
non-citable items in the denominator of its formula. As a result, 
SJR reflects the quality of the academic journals better [2] and 
provides more objective and inclusive information [12]. How-
ever, it also draws reliability criticism [6] since citations from 
top-ranked journals can be weighted far too heavily compared 
with those from mid- and bottom-ranked journals [26].

H-index
H-index was originally suggested as a means to evaluate the 
productivity of individual researchers [27], but it can also be 
used to evaluate the impact of a particular journal. The indi-
cator lists the articles of individual researchers or journals in 
the order of most to least cited. The h-index of a researcher or 
a journal is derived from the numerical rank of the article 
published equal to the number of citations the article receives 
or the lowest numerical rank that is lower than the number of 
citations received [27].

Since h-index measures the accumulation of citations re-
ceived per article, its value increases as time passes and re-
searchers that have published few very exceptional articles are 
unfairly assigned a low h-index value [6]. In addition, like the 
other citation index indicators, a journal’s h-index should 
only be used for comparisons within its scientific discipline; it 
is inappropriate to make interdisciplinary comparisons with 
the indicator [28]. H-index also faces such concerns as self-ci-
tation, a diminished role of non-citable items, and the inten-
tional abuse created by including review articles. The indica-
tor is disadvantageous for nascent journals [28] and cannot 
account for numerous citations received that play an impor-
tant role in determining the scientific prestige of a journal [7].

Impact index
ImIndex is a citation index indicator provided by SCImago 
that follows the same computational methods as WoS’ IF but 
instead uses the citation data listed in the Scopus database [29].

Data analysis method
The data collected from the two citation indices (WoS and 
Scopus) was analyzed using the IBM SPSS Statistics ver. 21.0 
(IBM Co., Armonk, NY, USA). The academic discipline, lan-

guage, founding year, and initial SCIE listing year of the ana-
lyzed journals were summarized using descriptive statistics 
such as frequency, percent, average, and standard deviation. 
The difference in citation index indicators based on academic 
discipline, language, and founding year was compared. The 
correlation among journals’ citation index indicators was con-
firmed through bivariate Pearson correla tion coefficient. 

Results

General characteristics of the analyzed journals
The general characteristics of the analyzed journals are pre-
sented in Table 1. After classifying the journals’ academic dis-
ciplines based on the Korean Citation Index (KCI), it was 
shown that engineering journals were the most represented at 
43.5% and medical journals followed at 30.6%. Engineering 
and medical journals represented 74.1% of the total journals. 
Ninety point three percent of the journals were written in 
English, which was significantly higher than the percentage of 
journals written in Korean. Among the total analyzed jour-
nals, 45 journals had their founding year confirmed through 
resources such as their homepages. Forty journals had their 
SCIE initiation year confirmed. Among the 45 journals with 
confirmed founding years, 40% of the journals were founded 
between 2001 and 2010, and 35.6% of the journals were 
founded between 1991 and 2000. Seventy-five point six per-
cent of the journals were founded between 1991 and 2010. 
With regard to SCIE initiation years, 2008 and 2009 repre-
sented 25% and 20% respectively, for a total of 45% of total 
selected journals. The age of the journals, or the number of 
years since their founding, was 17.1± 12.3 years (range, 2 to 
53 years). The average number of years it took for a nascent 
journal to become listed on SCIE was 8 years, but it deviated 
widely from 2 to 38 years.

Descriptive statistics of the journals’ citation index 
indicators
The descriptive statistics results of the analyzed journal’ cita-
tion index indicators are presented in Table 2. Among WoS’ 
indicators, IF did not exceed the value of 1.0 by exhibiting a 
value of 0.85± 0.56. The AIS was shown to exhibit values of 
0.30± 0.18. Among SCImago’s indicators, SJR exhibited 0.40±  
0.17 and h-index exhibited 14.13± 10.45.

Difference in citation index indicators based on journals’ 
academic discipline and language
After analyzing for differences in citation index indicators 
based on the journals’ academic discipline and language, it 
was shown that natural sciences journals has the highest value 
in IF (0.92± 0.60), EF (0.004± 0.003), AIS (0.344± 0.182), SJR 
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(0.45± 0.20), and h-index (21.42± 12.873). Medical journals 
exhibited the highest mean score in IF (0.92± 0.48) and 5yrIF 
(1.24 ± 0.46). Whereas agriculture and fisheries journals ex-
hibited the lowest value in all 7 citation indicators (Table 3). 
With regard to the language of the journals, among the five 
citation index indicators where at least two journals written in 
Korean had reported value of the citation indicator, SJR and 
h-index of the journals written in English exhibited a higher 
value than those of the journals written in Ko rean while EF of 

the journals written in Korean exhibited a higher value than 
those of the journals written in English (Table 4).

Correlation of citation index indicators with respect to  
the age of the journals and the journals’ initial SCIE  
listing year
After analyzing for correlation among the citation index indi-
cators with respect to the age of the journals and initial SCIE 
listing year, it was shown that the age of the journals exhibited 
a weak positive correlation with EF (r = 0.310) and h-index 
(r= 0.346) (Table 5). SCIE initial listing year exhibited a strong 
negative correlation with EF (r = -0.665) and h-index (r =  
-0.617) (Table 5).

Correlation coefficient among indicators of different 
citation indices
The test results for the correlation among indicators of differ-
ent citation indices are shown in Table 6. When the correlation 
between WoS’ indicators and SCImago’ indicators was exam-
ined, WoS’ IF exhibited a medium positive correlation with 
SCImago’s SJR (r= 0.429) and h-index (r= 0.435). In addition, 
IF exhibited a strong correlation with ImIndex (r = 0.678). 
WoS’ 5yrIF exhibited a strong positive correlation with SCI-
mago’s ImIndex (r= 0.643) and EF exhibited a medium posi-
tive correlation with ImIndex (r= 0.455). The AIS exhibited a 
weak positive correlation with SJR (r= 0.345) and a medium 
positive correlation with ImIndex (r= 0.597).

Discussion

With the rise of interest in citation indices and citation analy-
sis, much research comparing WoS and Scopus has been pub-
lished [3]. Furthermore, research comparing different citation 
indices based on the two databases has also been published 
[2,3,11,12,23].

Among the journals analyzed in the present research, 85 
journals were listed in WoS, 132 journals were listed in Sco-
pus, and 62 journals were cross-listed in both databases. Al-
though the number of Korean journals listed in Scopus and 
WoS has been steadily increasing, the number still pales in 
comparison with that of major developed countries [14].

After classifying the journals’ academic disciplines based on 
the KCI, it was shown that engineering journals were the 
most represented at 43.5% followed by medical journals at 
30.6%. Engineering and medical journals represented 74.1% 
of the total analyzed journals. In addition, natural science 
journals comprised 19.4% of the total number of journals. 
These results varied from the results of Choi [14], who con-
cluded that natural science journals were the most represent-
ed (32.9%) among 82 Korean journals listed in SCIE in 2010. 

Table 1. General characteristics of the analyzed journals (n=62)

Variable Classification n (%)

Academic discipline Engineering 27 (43.5)

Agriculture 
   and fisheries

4 (6.5)

Medical 19 (30.6)

Natural sciences 12 (19.4)

Language of the journal English 56 (90.3)

Korean 6 (9.7)

Founding year of the journal 
   (n = 45)

Before 1970 4 (8.9)

1971-1980 3 (6.7)

1981-1990 3 (6.7)

1991-2000 16 (35.6)

2001-2010 18 (40.0)

After 2011 1 (2.2)

NA 17

SCIE initiation year (n = 40) 1981 2 (5.0)

1992 1 (2.5)

1996 2 (5.0)

1998 1 (2.5)

2001 1 (2.5)

2002 1 (2.5)

2003 4 (10.0)

2004 1 (2.5)

2005 4 (10.0)

2006 2 (5.0)

2007 2 (5.0)

2008 10 (25.0)

2009 8 (20.0)

2011 1 (2.5)

NA 22 

Estimated years from the journal’s 
   founding to its listing on SCIE (yr)

7.87 ± 9.42
(2.00-38.00)a)

SCIE, Science Citation Index Expanded; NA, not applicable.
a)Mean ± standard deviation (minimum-maximum).
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Table 3. Citation index indicators based on the academic disciplines of analyzed journals (n=62)

WoS SCImago

IF 5yrIF EF AIS SJR h-index ImIndex

Engineering 0.84 ± 0.61 0.94 ± 0.81 0.004 ± 0.014 0.265 ± 0.203 0.42 ± 0.15 12.48 ± 6.941 0.12 ± 0.11

Agriculture and fisheries 0.36 ± 0.15 0.56 ± 0.42 0.001 ± 0.001 0.123 ± 0.103 0.22 ± 0.09 9.25 ± 11.295 0.05 ± 0.03

Medicine 0.92 ± 0.48 1.24 ± 0.46 0.002 ± 0.002 0.330 ± 0.135 0.37 ± 0.15 12.89 ± 11.455 0.15 ± 0.18

Natural sciences 0.92 ± 0.60 1.10 ± 0.63 0.004 ± 0.003 0.344 ± 0.182 0.45 ± 0.20 21.42 ± 12.873 0.14 ± 0.11

Values are presented as mean ± SD.
WoS, Web of Science; IF, impact factor; 5yrIF, 5-year impact factor; EF, Eigenfactor score; AIS, article influence score; SJR, SCImago journal rank; ImIndex, impact 
index.

Table 2. Descriptive statistics of the journals’ citation index indicators (n=62)

n Minimum value Maximum value Average Standard deviation

WoS IF 61 0.12 3.44 0.85 0.56

5yrIF 37 0.24 4.01 1.05 0.69

EF 61 0.00 0.075 0.00 0.01

AIS 37 0.08 1.02 0.30 0.18

SCImago SJR 62 0.13 0.93 0.40 0.17

h-index 62 0.20 40.00 14.13 10.45

ImIndex 61 0.00 0.82 0.13 0.13

WoS, Web of Science; IF, impact factor; 5yrIF, 5-year impact factor; EF, Eigenfactor score; AIS, article influence score; SJR, SCImago journal rank; ImIndex, impact 
index.

Table 4. Citation index indicators based on the language of the journals (n=62)

WoS SCImago

IF 5yrIFa) EF AISa) SJR h-index ImIndex

English 0.85 ± 0.44 0.96 ± 0.48 0.002 ± 0.002 0.296 ± 0.182 0.41 ± 0.16 15.07 ± 10.497 0.13 ± 0.12

Korean 0.85 ± 1.27 4.00 ± 0.00 0.012 ± 0.030 1.015 ± 00 0.24 ± 0.18 5.33 ± 4.033 0.13 ± 0.21

Values are presented as mean ± SD.
WoS, Web of Science; IF, impact factor; 5yrIF, 5-year impact factor; EF, Eigenfactor score; AIS, article influence score; SJR, SCImago journal rank; ImIndex, impact 
index.
a) Only one journal written in Korean had reported value of the citation indicator.

Table 5. Correlation of citation index indicators with respect to the age of the journals and the ’journals’ initial SCIE listing year 

WoS SCImago

IF 5yrIF EF AIS SJR h-index ImIndex

Age of the journals (n = 45) 0.106 0.163 0.310 0.121 -0.100 0.346 0.006

SCIE initial listing years (n = 40) 0.039 0.089 -0.665 0.229 -0.023 -0.617 -0.063

SCIE, Science Citation Index Expanded; WoS, Web of Science; IF, impact factor; 5yrIF, 5-year impact factor; EF, Eigenfactor score; AIS, article influence score; SJR, 
SCImago journal rank; ImIndex, impact index.
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The reason for this difference is assumed to be the result of 
different journal selections. While Choi’s research only ana-
lyzed Korean journals listed in SCIE, the present research in-
cluded journals cross-listed in Scopus and WoS.

Ninety point three percent of the journals were written in 
English, which demonstrated that despite their Korean origin, 
journals written in English have a decisive advantage in being 
listed in WoS or Scopus. The inclination to globalize research 
findings has already compelled many Korean journals to pub-
lish in English. If the IF values are considered to be important, 
it is critical that Korean journals are published in English so 
that foreign researchers are able to cite these journals [30]. To 
publish a journal in English is not a phenomenon observed 
solely in South Korea; other countries where English is not 
the primary language have also been pushing to publish sci-
entific journals in English [31]. The English language has 
benefited significantly from the new era, in gradually pene-
trating into other cultures in many fields such as music, arts, 
education, and more recently science [32].

Many scientists in Africa, Asia, Latin America and Europe 
still publish their work in national journals, often in their 
mother tongue, which creates the risk that worthwhile in-
sights and results might be ignored, simply because they are 
not readily accessible to the international scientific communi-
ty [33]. To overcome this dilemma, several initiatives now aim 
to strengthen the impact and quality of national journals with 
the goal of gaining greater international visibility for articles 
published in a language other than English [33]. Non-English 
language articles are rarely cited, resulting in a decline of the 
journal’s IF [34,35]. In fact, the journal IF is more associated 
with journal language (i.e., English versus non-English), rath-
er than journal country of origin [35]. To publish a journal in 
English is considered a barometer of globalization and prog-
ress of research institutions [36].

Although the age of the analyzed journals varied widely 
from 2 to 53 years, it was shown that 40% of them were 
founded between 2001 and 2010. This indicates that just be-
cause a journal has been prestigious locally for a long period 
of time does not give it an advantage in being listed in an in-
ternational citation index. Instead, a new journal that makes 
significant strides to conform to the international standards 
of research publications will be at an advantage in being listed 
in an international citation index. As such, a journal must not 
only be published in English to increase its impact and global 
circulation, but it must also fulfill various quantitative indica-
tors including timely publication, geographically diverse con-
tributors and reviewers, and readability required to be listed 
in an international citation index. 

Although the average length of time it took from the found-
ing of a journal to be listed on SCIE was 8 years, the time de-
viated widely from 2 to 38 years. With regard to SCIE initia-
tion year, 2008 and 2009 comprised of 25% and 20% of the 
SCIE listed journals, respectively, for a total of 45%. Such re-
sults reflects Thomson Reuters’ implementation of its Local 
Journal Selection Policy established in 2006, which chooses 
outstanding journals from an underrepresented region de-
spite the journals’ low IF values. It appears as though Korean 
journals benefited from this policy in 2008 and 2009 [37].

The IF and SJR values of the analyzed journals did not ex-
ceed 1.0. Of course, one of the problems with using indicators 
that are based on the number of citations received is that cita-
tion practices vary greatly among different academic disci-
plines, leading to a systematic bias in the number of citations 
received [38]. Yet, even as the present research overlooked the 
above problem when it computed the IF and SJR values, the 
results revealed that the IF for Korean journals is far too low. 
Bollen et al. [39] concluded that usage-based indicators are 
more powerful prestige-based indicators than the current in-

Table 6. Correlation coefficient among indicators of different citation indices (n=62)

WoS SCImago

IF 5yrIF EF AIS SJR h-index ImIndex

WoS IF 1.00

5yrIF 0.974 1.00

EF 0.668 0.759 1.00

AIS 0.883 0.937 0.684 1.00

SCImago SJR 0.429 0.213 -0.095 0.345 1.00

H-index 0.435 0.262 0.183 0.200 0.475 1.00

ImIndex 0.678 0.643 0.455 0.597 0.186 0.173 1.00

WoS, Web of Science; IF, impact factor; 5yrIF, 5-year impact factor; EF, Eigenfactor score; AIS, article influence score; SJR, SCImago journal rank; ImIndex, impact 
index.
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dicators that are in use. Consequently, IF and SJR are not use-
ful prestige-based indicators, but popularity-based indicators, 
while EF, AIS, and h-index are prestige-based indicators. 
However, even the values of prestige-based indicators were 
not high for the analyzed journals.

In the present research, journals that were published in 
English exhibited a higher popularity-based SJR and prestige-
based h-index value than the journals published in Korean. 
Such results once again confirmed that publications in Eng-
lish have a significant advantage in the global circulation rate 
[37,40,41].

After analyzing the correlation among various citation in-
dex indicators, the results showed that popularity-based indi-
cators such as IF and 5yrIF were strongly correlated with the 
prestige-based indicators EF and AIS. It should be noted that 
there are some claims that prestige does not correspond to 
popularity-based indicators such as IF and SJR [39]. On the 
other hand, plenty of research has been done to confirm the 
results of the present research that popularity-based indica-
tors and prestige-based indicators are correlated. Rousseau 
and The Stimulate 8 Group [23] used JCR to test the 2004 and 
2006 indicator correlations of 77 journals in the following 
fields: allergy, analytical chemistry, artificial intelligence, auto-
mation, business administration, cell biology, civil engineer-
ing, ecology, environmental science, immunology, informa-
tion systems, medicine, neuroscience, ophthalmology, and 
physics. In the results, IF and EF exhibited a strong correla-
tion of 0.806 in 2004 and 0.827 in 2006. IF and AIS exhibited 
a strong correlation of 0.895 in 2004 and 0.918 in 2006. Be-
tween SJR and EF there was a strong correlation of 0.673 in 
2004 and 0.731 in 2006. Between SJR and AIS there was a 
strong correlation of 0.760 in 2004 and 0.813 in 2006. In all 
cases, the correlation coefficient increased from 2004 to 2006, 
demonstrating that there is a strong correlation between pop-
ularity and prestige that increases over time. Notably, IF ex-
hibited a stronger correlation with the prestige-based EF and 
AIS than SJR, leading to the conclusion that IF can also be 
used as a good predictor for the prestige-based indicators de-
spite its popularity-based characteristic. In summary, the 
present research supports the claims of Rocha-e-Silva [2] that 
issues of self-citation and citations from reputable sources 
cannot alter the conclusions reached by mathematical com-
putations. 

Furthermore, WoS’ IF and Scopus’ ImIndex, which have 
similar computational formulas, have exhibited cross-correla-
tion with all of the indicators that are not part of IF and ImIn-
dex’ citation indices. Such results support previous research 
efforts [23,42] that state that WoS’ IF, EF, and AIS and Scopus’ 
SJR and h-index exhibit strong correlations with each other 
despite their differences in computational formula and cita-

tion databases.
Since bibliometric indicators have different computation 

methods and significance, it is inappropriate to consider only 
a few particular indicators to evaluate or enhance the quality 
of a journal. In the case of IF, however, because a strong corre-
lation has been established between IF and prestige-based in-
dicators despite the problems and limitations of the indicator, 
the fundamental strategy that Korean journals should employ 
to raise their international prestige is to increase the number 
of citations received. In the results of the present research, the 
number of Korean journals listed in international citation in-
dices has been shown to be far too small. Additionally, Korean 
journals have been shown to exhibit relatively low values in 
both popularity and prestige-based indicators. Therefore, fu-
ture articles published in Korean journals must consider rais-
ing the quality of the content and pique the academic interest 
and demands of international readers.

Conflict of Interest

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

References

1. Huh S. Major international indexing database. In: Huh S, 
editor. Is my journal eligible to be indexed in international 
databases? 3rd ed. Chuncheon: XMLARCHIVE; 2010. p. 
19-23.

2. Rocha-e-Silva M. Impact factor, Scimago Indexes and the 
Brazilian journal rating system: where do we go from here. 
Clinics 2010;65:351-5. http://dx.doi.org/10.1590/S1807-
59322010000400001

3. Falagas ME, Pitsouni EI, Malietzis GA, Pappas G. Com-
parison of PubMed, Scopus, Web of science, and Google 
scholar: strengths and weaknesses. FASEB J 2008;22:338-
42. http://dx.doi.org/10.1096/fj.07-9492LSF 

4. Kim WJ, Rho KR, Park MS, Choi HG. Bibliometric analy-
sis on SCI articles produced by Korean scientists in 2010. 
Daejeon: Korea Institute of Science and Technology Infor-
mation; 2011. 

5. Shin EJ. Activation of publishing domestic SCIE journals 
based on the situation analysis. J Korean Soc Libr Inf Sci 
2011;45:157-78. http://dx.doi.org/10.4275/KSLIS.2011.45. 
4.157 

6. Kim K. Indices representing level and impact of a scientif-
ic journal [Internet]. Seoul: Korean Council of Science 
Editors; 2012 [cited 2013 Dec 29]. Available from: http://
www.kcse.org/bbs/newsletter.php?sub_menu=&code=ne
wsletter&category=&gubun=&idx=&page=1&number= 

http://dx.doi.org/10.1590/S1807-59322010000400001
http://dx.doi.org/10.1590/S1807-59322010000400001
http://dx.doi.org/10.4275/KSLIS.2011.45.4.157 
http://dx.doi.org/10.4275/KSLIS.2011.45.4.157 
http://www.kcse.org/bbs/newsletter.php?sub_menu=&code=newsletter&category=&gubun=&idx=&page=1&number=13&mode=view&order=&sort=&keyfield=&key=
http://www.kcse.org/bbs/newsletter.php?sub_menu=&code=newsletter&category=&gubun=&idx=&page=1&number=13&mode=view&order=&sort=&keyfield=&key=
http://www.kcse.org/bbs/newsletter.php?sub_menu=&code=newsletter&category=&gubun=&idx=&page=1&number=13&mode=view&order=&sort=&keyfield=&key=


Correlation among the citation indices of Korean scientific journals 

http://www.escienceediting.org Sci Ed 2014;1(1):27-36  |  35

13&mode=view&order=&sort=&keyfield=&key=
7. Bornmann L, Marx W, Gasparyan AY, Kitas GD. Diversity, 

value and limitations of the journal impact factor and al-
ternative metrics. Rheumatol Int 2012;32:1861-7. http://
dx.doi.org/10.1007/s00296-011-2276-1

8. Lee JY, Yu SY, Lee JY. Strategies for improving scholarly 
information service with citation information. J Inf Manag 
2010;41:43-67.

9. Garfield E, Welljams-Dorof A. Citation data: their use as 
quantitative indicators for science and technology evalua-
tion and policy-making. Sci Public Policy 1992;19:321-7. 
http://dx.doi.org/10.1093/spp/19.5.321

10. Kim SH, Hwang SS, Ahn MI, Jeong S. Citation trend and 
suggestions for improvement of impact factor of Journal 
of Korean Therapeutic Radiology and Oncology. J Korean 
Soc Ther Radiol Oncol 2006;24:309-16.

11. Ramin S, Sarraf Shirazi A. Comparison between impact 
factor, SCImago journal rank indicator and Eigenfactor 
score of nuclear medicine journals. Nucl Med Rev Cent 
East Eur 2012;15:132-6. http://dx.doi.org/10.5603/NMR. 
2011.00022

12. Falagas ME, Kouranos VD, Arencibia-Jorge R, Karageor-
gopoulos DE. Comparison of SCImago journal rank indi-
cator with journal impact factor. FASEB J 2008;22:2623-8. 
http://dx.doi.org/10.1096/fj.08-107938

13. Postma E. Inflated impact factors? the true impact of evo-
lutionary papers in non-evolutionary journals. PLoS One 
2007;2:e999. http://dx.doi.org/10.1371/journal.pone.0000 
999

14. Choi K. A study on the KSCI (Korean Science Citation In-
dex) for analyze the impact factor of domestic journals. J 
Korean Soc Libr Inf Sci 2004;38:271-89. http://dx.doi.org/ 
10.4275/KSLIS.2004.38.4.271

15. Thomson Reuters. Web of Knowledge help [Internet]. New 
York: Thomson Reuters; 2013 [cited 2013 Mar 4]. Available 
from: http://images.webofknowledge.com/WOKRS59B4/
help/ko_KR/WOK/hp_database.html#dsy366-TRS_wos

16. Huh S. Evaluation item from each database. In: Huh S, ed-
itor. Is my journal eligible to be indexed in international 
databases? 3rd ed. Chuncheon: XMLARCHIVE; 2010. p. 
24-59.

17. Scopus SciVerse. Content coverage guide [Internet]. Am-
sterdam: Elsevier BV; 2013 [cited 2013 Oct 12]. Available 
from: http://files.sciverse.com/documents/pdf/Content-
CoverageGuide-jan-2013.pdf

18. Hakkalamani S, Rawal A, Hennessy MS, Parkinson RW. 
The impact factor of seven orthopaedic journals: factors 
influencing it. J Bone Joint Surg Br 2006;88:159-62. http://
dx.doi.org/10.1302/0301-620X.88B2.16983 

19. Poschl U. Interactive journal concept for improved scien-

tific publishing and quality assurance. Learn Publ 2004;17: 
105-13.

20. Bergstrom CT, West JD, Wiseman MA. The Eigenfactor 
metrics. J Neurosci 2008;28:11433-4. http://dx.doi.org/10. 
1523/JNEUROSCI.0003-08.2008

21. Davis PM. Eigenfactor: does the principle of repeated im-
provement result in better journal impact estimates than 
raw citation counts? J Am Soc Inf Sci Technol 2008;59: 
2186-8. http://dx.doi.org/10.1002/asi.20943

22. Pendlebury DA. The use and misuse of journal metrics 
and other citation indicators. Arch Immunol Ther Exp 
(Warsz) 2009;57:1-11. http://dx.doi.org/10.1007/s00005-
009-0008-y

23. Rousseau R; The Stimulate 8 Group. On the relation be-
tween the WoS impact factor, the Eigenfactor, the SCImago 
journal rank, the article influence score and the journal h-
index [Internet]. [place unknown]: e-LiS; 2009 [cited 2013 
Sep 12]. Available from: http://eprints.rclis.org/13304

24. Mathur VP, Sharma A. Impact factor and other standard-
ized measures of journal citation: a perspective. Indian J 
Dent Res 2009;20:81-5. http://dx.doi.org/10.4103/0970-
9290.49072

25. Gasparyan AY. Get indexed and cited, or perish. Eur Sci 
Ed 2011;37:66.

26. Gonzalez -Pereira B, Guerrero-Bote VP, Moya-Anegon F. 
A new approach to the metric of journals’ scientific pres-
tige: the SJR indicator. J Informetr 2010;4:379-91. http://
dx.doi.org/10.1016/j.joi.2010.03.002

27. Hirsch JE. An index to quantify an individual’s scientific 
research output. Proc Natl Acad Sci U S A 2005;102:16569-
72. http://dx.doi.org/10.1073/pnas.0507655102

28. Bornmann L, Daniel HD. The state of h index research. Is 
the h index the ideal way to measure research perfor-
mance? EMBO Rep 2009;10:2-6. http://dx.doi.org/10. 
1038/embor.2008.233

29. Huh S. Citation analysis of the Korean Journal of Urology 
from Web of Science, Scopus, Korean Medical Citation In-
dex, KoreaMed Synapse, and Google Scholar. Korean J 
Urol 2013;54:220-8. http://dx.doi.org/10.4111/kju.2013. 
54.4.220

30. Huh S. New horizon of the medical society journal pub-
lished in Korea. Korean J Med 2009;76:249-51.

31. Kim BN. A reader’s view on the switch of the publishing 
language from our native language to English. Infect Che-
mother 2012;44:552-3. http://dx.doi.org/10.3947/ic.2012. 
44.6.552

32. Falagas ME, Fabritsi E, Chelvatzoglou FC, Rellos K. Pene-
tration of the English language in science: the case of a 
German national interdisciplinary critical care conference. 
Crit Care 2005;9:655-6. http://dx.doi.org/10.1186/cc3817

http://www.kcse.org/bbs/newsletter.php?sub_menu=&code=newsletter&category=&gubun=&idx=&page=1&number=13&mode=view&order=&sort=&keyfield=&key=
http://dx.doi.org/10.1007/s00296-011-2276-1
http://dx.doi.org/10.1007/s00296-011-2276-1
http://dx.doi.org/10.5603/NMR.2011.00022
http://dx.doi.org/10.5603/NMR.2011.00022
http://dx.doi.org/10.1096/fj.08-107938
http://dx.doi.org/10.1371/journal.pone.0000999
http://dx.doi.org/10.1371/journal.pone.0000999
http://dx.doi.org/10.4275/KSLIS.2004.38.4.271 
http://dx.doi.org/10.4275/KSLIS.2004.38.4.271 
http://images.webofknowledge.com/WOKRS59B4/help/ko_KR/WOK/hp_database.html#dsy366-TRS_wos
http://images.webofknowledge.com/WOKRS59B4/help/ko_KR/WOK/hp_database.html#dsy366-TRS_wos
http://files.sciverse.com/documents/pdf/ContentCoverageGuide-jan-2013.pdf
http://files.sciverse.com/documents/pdf/ContentCoverageGuide-jan-2013.pdf
http://dx.doi.org/10.1302/0301-620X.88B2.16983
http://dx.doi.org/10.1302/0301-620X.88B2.16983
http://dx.doi.org/10.1523/JNEUROSCI.0003-08.2008
http://dx.doi.org/10.1523/JNEUROSCI.0003-08.2008
http://dx.doi.org/10.1002/asi.20943
http://dx.doi.org/10.1007/s00005-009-0008-y
http://dx.doi.org/10.1007/s00005-009-0008-y
http://eprints.rclis.org/13304
http://dx.doi.org/10.4103/0970-9290.49072
http://dx.doi.org/10.4103/0970-9290.49072
http://dx.doi.org/10.1016/j.joi.2010.03.002
http://dx.doi.org/10.1016/j.joi.2010.03.002
http://dx.doi.org/10.1073/pnas.0507655102
http://dx.doi.org/10.1038/embor.2008.233
http://dx.doi.org/10.1038/embor.2008.233
http://dx.doi.org/10.4111/kju.2013.54.4.220
http://dx.doi.org/10.4111/kju.2013.54.4.220
http://dx.doi.org/10.3947/ic.2012.44.6.552
http://dx.doi.org/10.3947/ic.2012.44.6.552
http://dx.doi.org/10.1186/cc3817


Jung A Kim et al.

http://www.escienceediting.org36  |  Sci Ed 2014;1(1):27-36

33. Meneghini R, Packer AL. Is there science beyond English? 
Initiatives to increase the quality and visibility of non-
English publications might help to break down language 
barriers in scientific communication. EMBO Rep 2007;8: 
112-6. http://dx.doi.org/10.1038/sj.embor.7400906

34. Schaffner A. Where we are-where we are heading. Swiss 
Med Wkly 2004;134:3.

35. Mueller PS, Murali NS, Cha SS, Erwin PJ, Ghosh AK. The 
association between impact factors and language of gener-
al internal medicine journals. Swiss Med Wkly 2006;136: 
441-3.

36. Kim SY. English journal: the destination of Korean Journal 
of Family Medicine? Korean J Fam Med 2009;30:378. 
http://dx.doi.org/10.4082/kjfm.2009.30.5.378

37. Huh S. Medical databases from Korea and abroad. J Kore-
an Med Assoc 2010;53:659-67. http://dx.doi.org/10.5124/
jkma.2010.53.8.659

38. Leydesdorff L, Opthof T. Scopus’s source normalized im-
pact per paper (SNIP) versus a journal impact factor 
based on fractional counting of citations. J Am Soc Inf Sci 
Technol 2010;61:2365-9.

39. Bollen J, Van de Sompel H, Hagberg A, Chute R. A princi-
pal component analysis of 39 scientific impact measures. 
PLoS One 2009;4:e6022. http://dx.doi.org/10.1371/jour-
nal.pone.0006022

40. Huh S. Internationalization of medical journals in Korea. 
Korean J Nephrol 2011;30:134-40.

41. Cheong HJ. Infection and Chemotherapy, prior to a thor-
ough change-over to English journal. Infect Chemother 
2012;44:549-51. http://dx.doi.org/10.3947/ic.2012.44.6.549

42. Archambault E, Campbell D, Gingras Y, Lariviere V. WOS 
vs. SCOPUS: on the reliability of scientometrics. Paper pre-
sented at: 10th International Conference on Science and 
Technology Indicators; 2008 Sep 17-20; Vienna, Austria.

http://dx.doi.org/10.1038/sj.embor.7400906
http://dx.doi.org/10.4082/kjfm.2009.30.5.378
http://dx.doi.org/10.5124/jkma.2010.53.8.659
http://dx.doi.org/10.5124/jkma.2010.53.8.659
http://dx.doi.org/10.1371/journal.pone.0006022
http://dx.doi.org/10.1371/journal.pone.0006022
http://dx.doi.org/10.3947/ic.2012.44.6.549


37http://www.escienceediting.org Copyright © Korean Council of Science Editors

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 2288-8063

eISSN 2288-7474

Received: October 4, 2013
Accepted: December 1, 2013

Correspondence to Senator Jeong
senatorjeong@gmail.com

ORCID
Senator Jeong
http://orcid.org/0000-0002-4004-3510
Sejin Nam
http://orcid.org/0000-0003-4786-2241
Hyun-Young Park
http://orcid.org/0000-0002-6698-7368

This paper was posted on the Journal 
Article Tag Suite Conference proceedings 
website available from: http://www.ncbi.
nlm.nih.gov/books/NBK159968/

Original Article

Sci Ed 2014;1(1):37-42

http://dx.doi.org/10.6087/kcse.2014.1.37

An ontology-based biomedical research 
paper authoring support tool
Senator Jeong1, Sejin Nam2, Hyun-Young Park1

1National Center for Medical Information and Knowledge, Korea National Institute of Health, Cheongwon;  
2Biomedical Knowledge Engineering Laboratory, Seoul National University, Seoul, Korea

Abstract
This work aims to develop a paper authoring support system that helps biomedical scien-
tists to organize their ideas for a specific discourse purpose. As an initial step toward the 
goal, this study developed an abstract authoring support tool that provides candidate lexi-
cal bundles organized according to the introduction, methods, results, and discussion 
(IMRAD) structure. Lexical bundles were extracted from the sentences in 152,083 struc-
tured abstracts of the PubMed Central open access subset and their distribution was ana-
lyzed by IMRAD section. To organize lexical bundles according to IMRAD, the Lexical 
Bundle Ontology was built. A Journal Article Tag Suite compliant authoring support tool 
was implemented. This tool lists candidate lexical bundles corresponding to authors’ dis-
course purposes in a specific section and thereby helps to complete sentences. We expect 
this tool be useful, at least in biomedical abstract writing, to organize an author’s ideas to 
achieve a specific discourse purpose. This tool is targeted primarily at biomedical scien-
tists whose mother tongue is not English; however, English native speakers may find it 
useful as well.

Keywords
Lexical bundle; Ontology; Paper authoring tool; Research paper abstract

Introduction

Biomedical research papers are typically formatted according to the introduction, methods, re-
sults, and discussion (IMRAD) structure. Even with the guidance of this format, writing a pa-
per in English is challenging for authors because the most difficult thing is to organize and 
present their ideas with appropriate expressions. This is true to some extent for all authors, re-
gardless of whether their mother tongue is English or not. Our goal is to develop a paper au-
thoring support system that helps biomedical scientists to organize their ideas for a specific 
discourse purpose. As an initial step toward the goal, this study developed an abstract author-
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ing support tool that helps to write sentences using lexical 
bundles organized according to the IMRAD structure. Lexical 
bundles function as the basic building blocks of this discourse 
structure. For example, the lexical bundle “the purpose of this 
study was” indicates the research purpose in the introduction 
section.

The motivation for this study arises from the fact that each 
IMRAD section has a highly codified discourse purpose and 
frequently occurring lexical bundles. Our approach also 
draws on the literature that has determined that (1) commu-
nicative meanings and functions are often realized by formu-
laic expression [1]; and that (2) in complying with IMRAD 
format, academic authors adopt predetermined phraseologi-
cal patterns in discourse steps [2]. 

One study showed that a more compact set of vocabulary is 
used in biomedical science texts than in general English [3]. 
Along the same lines, Wang et al. [4] compiled the medical 
academic word list, which is a list of the most frequently used 
medical academic words in medical research papers. Howev-
er, individual word forms are not sufficient for building an 
author support tool because most rhetorical functions are not 
accomplished by choosing a word from a word list.

Lexical bundles are combinations of three or more words 
that frequently occur in a corpus [5]. They have many names: 
‘n-grams’, ‘multi-word patterns’, ‘formulaic patterns’, ‘clusters’, 
or ‘collocations’. Though they are not complete structural 
units, lexical bundles work as basic building blocks of dis-
course. Several researchers focused on characterizing lexical 
bundles in research articles. Cortes [6] analyzed the relation-
ship of the lexical bundles to the ‘moves’ in the Introduction 
section of research articles. He identified that some lexical 
bundles composed of more than five words trigger the com-
municative function of a move (e.g., ‘the purpose of this 
study was’ describes the objective of study). Saber analyzed 
the distribution of lexical bundles among the different IM-
RAD sections in biomedical research articles and found a 
limited repertoire of key standardized phraseological pat-
terns specific to certain rhetorical steps [2]. Daniel [7] dem-
onstrated that lexical bundles work as clear signals of dis-
course purpose in abstract texts. Lorenzo [8] investigated the 
frequency, structure, and functions of lexical bundles in Eng-
lish research papers.

Previous studies have demonstrated the utility of lexical 
bundles in achieving a specific discourse purpose. A formula-
ic expression compendium is another example of their utility 
[9]. Drawing upon the utility of lexical bundles, we developed 
an abstract writing support tool that can help an author to 
combine the appropriate lexical bundles with a given dis-
course step.

Methods

Data source
To collect lexical bundles for the authoring support tool, we 
identified the salient lexical bundles in a specific IMRAD sec-
tion. The data source for the lexical bundles was the structured 
abstracts of research articles (n = 152,083) in the PubMed 
Central open access subset [10]. We repurposed the data col-
lected for our another project which classify sentences in bio-
medical paper abstracts. Therefore, the data processing steps 
in this study are partially the same as those in that project.

Extraction of lexical bundles
Section grouping and sentence splitting
Our structured abstract corpus contains a variety of section 
headings (n= 1,628). These variants include plurals (conclu-
sion, conclusions), modifiers (conclusion, major conclusion), 
different word sequences (conclusions and significance, sig-
nificance and conclusion), and joint section headings (method 
and result, result and discussion) [11]. Different section head-
ings representing the same concept were merged into 1,001 
headings using OpenRefine (http://openrefine.org), then fur-
ther normalized into IMRAD using the National Library of 
Medicine’s category mapping table [12]. The mapping table 
uses five categories: background, objective, methods, results, 
and conclusions. In our study, background and objective were 
merged into introduction and conclusions was renamed to 
discussion. To extract lexical bundles, LingPipe was used for 
sentence splitting [13]. Each sentence was appended with its 
corresponding IMRAD heading.

Analysis of lexical bundles
After grouping the sections into IMRAD, lexical bundles were 
extracted from the sentences in each section, and then their 
occurrence frequency was analyzed using our in-house pro-
gram. The lexical bundles with an occurrence frequency of 
under 50 instances were ignored. The lexical bundles in this 
study are defined as: all n-grams (from 2- to 10-gram) without 
any further processing except numbers, which were marked 
with a special tag, NUM. Table 1 shows that each IMRAD sec-
tion has commonly occurring lexical bundles.

Lexical bundle ontology
We designed a simple ontology, Lexical Bundle Ontology 
(LBO), that organizes lexical bundles according to IMRAD. 
Thus, LBO extends the generic IMRAD model to produce its 
own classes. LBO has four classes under the top class Lexical-
Bundle: IntroductionBundle, MethodBundle, ResultBundle, 
and DiscussionBundle. Each class has three datatype proper-
ties: frequency, nGram, and rdfs:label. The prefix ‘lbo’ was de-
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clared for the dereferenceable uniform resource identifier 
(http://lbo.studiosusan.kr/), where an application can find 
and access bundle instances. The box below shows an LBO 
instance in the Turtle format. The 9-gram lexical bundle (‘The 
aim of the present study was to evaluate’) is identified by ‘In-
troLBl1108’ and its frequency is 326.

:IntroLbl1108
a       :IntroductionBundle;
rdfs:label “The aim of the present study was to evaluate”;
:frequency 326;
:nGram 9.

Implementation of authoring support tool
A Journal Article Tag Suite (JATS)-compliant authoring sup-
port tool prototype was implemented. This proof-of-concept 
tool was designed to list candidate lexical bundles corre-
sponding to a writer’s discourse purpose and thereby help to 
complete sentences in the abstract. The Apache Lucene li-
brary was used for indexing and searching the lexical bundles 
in the LBO. To obtain recommend lexical bundles for a spe-
cific discourse purpose, they can be sorted by occurrence fre-
quency, length of n-gram, or alphabetical code order. In our 
tool, the bundles are sorted by their length or occurrence fre-
quency.

A user completes a sentence by juxtaposing the last words 
of a given bundle with the first words of other bundles avail-
able to come. To make it happen, the left token-first-partial 
matching method was applied. When a user types a string, 
the tool matches bundles from the index file in real-time and 
returns the matched items to the user. For an interactive user 
interface, AJAX was used.

Results

When a user writes an abstract according to the IMRAD for-
mat, the tool lists up to 10 candidate lexical bundles (Fig. 1). 
The tool is case-sensitive. When a user enters an uppercase 
letter at the very beginning of a string, the tool returns all 
bundles beginning with the typed letter. The completed texts 
are transformed to JATS format by clicking the button labeled 
‘Convert to JATS format.’ The Paper Authoring Support Tool 
is available at http://147.46.70.42:7000/jats/demo.html.

Use-case scenario
In this section, we present a use-case scenario to show the 
utility of the tool for authors. Let us demonstrate the writing 
of the abstract of a published paper [14] with this tool.

In the introduction section, the author begins by describing 
background knowledge and presenting the knowledge gap 
with the lexical bundle ‘However little is known about’ (Fig. 
2). Then she states the research purpose with an expression 
such as ‘In this study we investigated the’ (Fig. 3). The meth-
ods section often involves describing a study type (Fig. 4), 
subject (Fig. 5), and experimental procedure (Fig. 6). The re-
sults section often has statistical test results (Fig. 7) with a 

Fig. 3. The author states research purpose with a lexical bundle, ‘In this study 
we investigated the.’ 

Fig. 1. Prototype interface for the biomedical research paper authoring sup-
port tool.

Fig. 2. The author begins by describing background knowledge and presenting 
the knowledge gap with the lexical bundle, ‘However little is known about.’ 
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Fig. 5. In the methods section, the author describes experimental subject with 
a lexical bundle, “total of NUM patients.”  

Fig. 4. The author describes a study type by selecting a lexical bundle, ‘pro-
spective cohort study’ matching with her discourse purpose. 

Fig. 6. In the methods section, the author describes experimental procedure 
with a lexical bundle, ‘classified according to the.’ 

Fig. 7. The results section often has statistical test results.

Fig. 8. Description of test results with confidence interval in the Results sec-
tion.

Fig. 9. The author describes the discussion section with an lexical bundle, 
‘Our results indicate that.’

confidence interval (Fig. 8). The discussion section often ends 
with an expression such as ‘Our results indicate that’ (Fig. 9). 
In each step of writing, the author selects a proper bundle 
serving her discourse purpose. Finally, by clicking the appro-
priate button, the author can transform the text to the JATS 
extensible mark-up language.

Discussion

This study presented an abstract authoring support tool that 
lists candidate lexical bundles responding to authors’ dis-
course purposes in a specific IMRAD section and can help to 
complete sentences. We hope the use case scenario has dem-
onstrated the viability of this proof-of-concept tool.

The implications of the tool are obvious. It would be a use-
ful tool, at least in abstract writing, to organize the author’s 
ideas to achieve a specific discourse purpose. It would thereby 
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generate a well-organized and clearly written manuscript. 
This tool is targeted primarily at biomedical scientists whose 
mother tongue is not English. However, native speakers may 
still find it useful. This tool could also be useful for authors in 
any other scientific domain because many lexical bundles are 
commonly used in papers across the sciences.

Admittedly, this exploratory study extracted the lexical 
bundles from the abstracts in the PubMed Central open ac-
cess subset; thus it does not show all of the thematic contents 
in the bodies of research papers. Further studies are required 
to cover full-text papers. Further work would include refining 
the authoring support tool. Grouping the lexical bundles with 
a similar role into a single group would be one approach (e.g., 
the two lexical bundles ‘the objective of this study’ and ‘the 
aim of this study’ have a similar role). This semantic structure 
will assist in highly selective searching for lexical bundles.

In conclusion, we hope that the present work will provoke 
the science community to start discussions on and endorse-
ment of this authoring support tool.
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Introduction 

Journal of Neurogastroenterology and Motility (JNM) was accepted as one of the Science Cita-
tion Index Expanded (SCIE) journals on September 13, 2013. It became the 30th medical jour-
nal indexed in SCIE in Korea. In this essay, I would like to introduce the history of JNM and 
how it attracted the attention not only from Korean academic societies but also from the world. 

History of Journal of Neurogastroenterology and Motility

JNM was launched in January 2010 through the conversion of the Korean Journal of Neuro-
gastroenterology and Motility (KJNM) which had been published in 1994 through 2009 as the 
official journal of the Korean Society of Neurogastroenterology and Motility (KSNM). The 
original journal, KJNM, started as a domestic journal in Korean. The aim of KJNM was to fos-
ter and promote research activities in the area of the motor, sensory and functional disorders 
of gastrointestinal tract in Korea. The four major covering diseases include gastroesophageal 
reflux disease, functional dyspepsia, irritable bowel syndrome and constipation. Most of these 
diseases are functional rather than organic. Related medical fields are gastroenterology, physi-
ology, surgery, pediatrics, and psychiatry. Until the end of 2009 KJNM had been published bi-
annually and sometimes it was difficult to secure enough submissions of original articles. The 
breakthrough of the Journal started with the launch of the Asian Neurogastroenterology and 
Motility Association (ANMA, the first president was Professor Young-Tae Bak, Korea Univer-
sity) which was founded on March 21, 2008 in Bangkok, Thailand. During ANMA 2009 Seoul, 
the 1st Biennial Congress of ANMA, which was held in Seoul, Korea on April 2 to 4, 2009, it 
was suggested that KSNM and ANMA could jointly create a new journal through conversion 
of the Korean domestic journal, KJNM, to an international journal. There has been a hesita-
tion to accept this offer because of some concerns from the lack of confidence about the even-
tual success of the new journal. However, there was extensive discussions regarding the con-
cerns and finally JNM was launched from the volume 16 issue 1 in January, 2010. The main 
aim of JNM was to provide world researchers in this field with accessible rooms for the publi-

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
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cation of their research results in the field of neurogastroen-
terology and motility. Prior to the appearance of JNM, the 
journal Neurogastroenterology and Motility had been the 
only international journal in this field. Many clinicians and 
researchers hoped that the journal could deal with a wider 
spectrum of papers and more variable points of view. Thereby, 
JNM could attract much attention by the authors and readers 
and they submitted articles with broader scope.

International Editorial Board Members

In 2009, associate editors and editorial board members were 
invited mainly from Asia and Australia and a few scholars 
from USA and Europe were also invited. Regarding the first 
Editor-in-Chief, there was a consensus that a scholar from 
USA would be more appropriate than from Asia mainly for 
the more submissions of excellent review articles. Several can-
didates were selected and contacted individually. The invita-
tion letter clearly described why KSNM and ANMA tried to 
invite Editor-in-Chief from USA. Finally, Professor Ronnie 
Fass accepted the invitation and he insisted that he is also an 
Asian because he came from Israel. In the first issue, he sub-
mitted a review article on non-erosive reflux disease, which 
has been the most frequently cited article of JNM, so far. As-
sociate editors were selected mainly from Asia in the first 
term (January 2010 to December 2013). Now in the second 
term (January 2014 to December 2017) the nationalities of as-
sociate editors became more diverse. That is, assiciate editors 
came from  Korea (6), USA (3), China (2), Japan (2), Belgium 
(1), India (1), Malaysia (1), Singapore (1), Thailand (1), and 
UK (1). Editorial board members in the second term were 
from Korea (8), Japan (3), China (2), Brazil (1), Germany (1), 
Hong Kong (1), India (1), Italy (1), Mexico (1), Poland (1), 
Taiwan (1), Thailand (1), Sri Lanka (1), and USA (1). Annual 
editorial board member meeting is held during the interna-
tional scientific congresses where many editorial board mem-
bers participate. In addition, 19 KSNM publication committee 
members play practical roles in the publication process of 
JNM to support the Deputy Editor. 

One of the most distinguished characteristics of JNM is that 
the Journal has become a common official journal of many 
Asian societies in addition to ANMA including the Thai Neu-
rogastroenterology and Motility Society (October 2010), the 
Japanese Neurogastroenterology and Motility Society (Janu-
ary 2011), the Indian Motility and Functional Disease Associ-
ation (October 2011), the Chinese Society of Gastrointestinal 
Motility (October 2012), and South East Asia Gastro-Neuro 
Motility Association (April 2013). Therefore, the Journal has 
become available to a very large global pool of readers and 
authors especially in Asia. 

Worldwide Peer Reviewer Pool

Peer reviewers were invited from the world as well as from 
Korea according to their expert areas in the clinical and basic 
researches. The reviewer pool has been increased gradually 
and includes 72 Korean reviewers and 35 worldwide reviewers 
from Asia, America, Europe, and Australia. Most editorial 
board members also has a role as reviewers. Reviewers are un-
aware of the identity of the authors and authors are also un-
aware of the identity of reviewers. At least two reviewers re-
view each manuscript and the reviewing processes are fin-
ished mostly in 14 days. Average duration before the 1st deci-
sion is 7.5 days, which is expected to become shorter in the 
near future.

Contents and Worldwide Submissions

In addition to the reviews, original papers and case reports, 
JNM has the sections of “How to Interpret a Functional or 
Motility Test” and “Image and Learning.” These educational 
sections are specifically designed for the young clinicians and 
those who seek more experience in this field. The section, 
“Journal Club” provides summaries and commentaries about 
the most recently published advanced and interesting papers. 
These are some of the strong points of JNM compared to oth-
er journals. In addition, every issue has at least three Letters to 
the editors and Author’s replies. Furthermore, to make the 
readers understand the importance of the original articles, 
each issue has two editorials. Contents of JNM are Editorials 
(2), Review articles (2-4), Original articles (6-7), Case reports 
(0-1), How to perform a motility or functional test (1), Image 
and learning (2), Journal clubs (2), and Letter to the editors 
(2-4). To promote the submissions of excellent original arti-
cles and review articles, not only the editorial board members 
but also all members of KSNM and ANMA are encouraged to 
submit papers. Specifically, most Korean doctors who have 
had stayed in other famous centers in the world for the clini-
cal or research purposes are encouraged to submit review ar-
ticles co-authored with their ex-principal investigators. Top 
quality review articles were accepted from many international 
authorities in each field of neurogastroenterology and motili-
ty. Many original papers have been submitted by authors from 
various countries in the world such as Canada, Greece, Bel-
gium, Sri Lanka, Turkey, Iran, Ireland, Mexico, and Brazil. 
Due to the high quality of the published papers, JNM has 
drawn much attention from the world and the citations have 
increased at a very fast pace. A total of 17 issues of JNM have 
been published on time since 2010 and the Journal has be-
come rich in its contents with a variety of sections.
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Bibliographic Database and Worldwide Citation

We tried to make JNM be indexed in the worldwide biblio-
graphic databases under the guidance of Professor Sun Huh 
who helped JNM from its launch. When JNM’s language was 
changed into English from the January issue of 2010, the first 
task was to add JNM to PubMed Central (PMC). Being in-
dexed in PMC means to be indexed in PubMed since citation 
data is transferred from PMC to PubMed. The starting point 
of JNM as an international journal was  June 9, 2010 when it 
became to be indexed in PubMed through PMC. XMLink 
helped a lot for the release of JNM articles to PMC. We would 
like to really thank for their excellent jobs. JNM also applied 
for Scopus/Embase on May 2010 and accepted on June 2011. 
EBSCO offered contract with JNM on December 22, 2011. 
Finally, JNM was selected as SCIE journal on September 13, 
2013, 1 year after second application. Thomson Reuters de-
cided that citation and reference data of JNM to be included 
in Web of Science from the issue of volume 17, number 1, 
2011. To increase the citations, published papers are also open 
in social networking systems like Facebook (http://www.face-
book.com/JNMjournal) and Twitter (http://twitter.com/JN-
Mjournal). Furthermore JNM has an open access policy and 
no article-processing fees (e-submission at http://www.jn-
mjournal.org). Until now more than 71 SCIE journals cited 
papers of JNM. 

 
Effective Distribution of Hard Copies and 
Electronic Forms

Each issue of the Journal is published in hard-copy forms as 
well as in electronic forms. Over a thousand hard copies of 
each issue are distributed globally. KSNM directly sends the 
hard copies directly to the worldwide scholars and to the Asian 
societies which accepted JNM as their official journal. In addi-
tion, electronic journal alerts are sent to more than 8,000 read-
ers and researchers over the world. Medrang Co. edits JNM 
and Inforang Co. manages the website of JNM and these two 
companies promptly respond the request of JNM editors. 

Securing an enough solid budget is an essential require-
ment of a success of a journal and, in addition to the financial 
support from KSNM, JNM is also supported from the Korean 
Federation of Science and Technology Societies Grant funded 
by the Korean Government every year since 2011. 

Rapid Increase of Impact Factor 

The impact factor (IF) score of the Journal has reached 2.788 

according to our own calculation as of January 15, 2014. JNM 
articles have been cited by authors from 44 countries around 
the world and even in journals of other fields in a relatively 
short period of 40 months. IF is shown in detail in Table 1.

Among the top 10 frequently cited articles until 2013, seven 
were review articles and three were original articles. Thus we 
think the success of a journal is dependent on how it can en-
courage the submissions of excellent review articles from the 
world.

Conclusion

I think that it is now only at the beginning of the success of 
JNM. I hope that IF of JNM could increase up to the 30 per-
centile among gastroenterology journals in the near future 
and hopefully within the 10 percentile. To attain this aim, I 
would like to make effective and successful strategy such as e-
pub ahead of the print, ORCID, CrossMark, FundRef, and 
multimedia data including audio recording or video presenta-
tion and application for smart devices. JNM also needs devo-
tional contributions from the eight international societies 
which accepted JNM as their official journal. Finally, I express 
my thanks to Professor Sun Huh and Professor Young-Tae 
Bak for their continuous assistances for the progress of JNM.

Conflict of Interest

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

Table 1. Citation data of Journal of Neurogastroenterology and Motility 

Indicator Value

Sum of the citations by SCIE in 2011 71 

   No. of citable articlsa) published in 2010 48 

   2011 IF (one year IF) 1.479 

Sum of the citations by SCIE in 2012 219 

   No. of citable articles published in 2010 and 2011 90 

   2012 IF 2.433 

Sum of the citations by SCIE in 2013 237 

   No. of citable articles published in 2011 and 2012 85 

   2013 IF 2.788 

SCIE, science citation index expanded; IF, impact factor.
a)Citable articles: reviews, original articles, and case reports.
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Introduction

Scientific researchers around the world are increasingly publishing in English. In parallel, local 
or regional scientific journals are also perhaps increasingly becoming English periodicals. I 
congratulate the editors of Science Editing for their efforts to bring this journal to the interna-
tional stage by publishing articles in English. Nowadays, researchers who are non-native Eng-
lish speakers often recognize that they need some kind of assistance with the English language 
to become successful communicators of their work. Similarly, non-native English speaking 
(NNES) journal editors who wish to start publishing their journals in English may also benefit 
from more awareness of the language aspect of publishing. This article is aimed at NNES jour-
nal editors who wish to improve the standard of English in their journals.

Diversity of English Speakers

In only a few countries of the world does the majority of the population speak English as the 
first language. These countries include the USA, the UK, Canada, Ireland, Australia, New Zea-
land, and some in the Caribbean. The nationals of these countries, as a result, are considered 
to be native English speakers. The idea of a single first language is, however, a bit problematic. 
Some people may speak more than one language at home and at work, and thus they may 
have two first languages. Some people may change their dominant language over time because 
they live outside their home country or for other reasons, and they may acquire native-level 
proficiency in a language that was not originally their first language. In countries where Eng-
lish is increasingly used both at home and at work, people may have English as one of their 
first languages or even their only language. Their English may be of a regional variety, but in 
many cases it may be quite close to American or British English, which are the two main 
forms of English in scientific publishing.

Given this diversity, it is not always possible to tell from an author’s name or location wheth-
er he or she is a native English speaker or non-native English speaker. In scientific publishing, 



Publishing a journal in English 

http://www.escienceediting.org Sci Ed 2014;1(1):46-48  |  47

just as every article should be evaluated on its scientific merit 
regardless of the affiliations of the authors, it is best to evalu-
ate every article on its linguistic merit regardless of whether 
the primary author is (or appears to be) a native English 
speaker or non-native English speaker.

Avoiding Author Name Bias

When an NNES journal editor encounters an article submit-
ted by an NNES author (or someone who appears to be one), 
they might suspect that the quality of English in the article is 
not good enough. On the other hand, when they see an article 
submitted by a native English speaking author (or someone 
who appears to be one), they might immediately assume that 
the quality of English in the article must be good. Although it 
might be difficult to avoid such first impressions, journal edi-
tors should be careful to avoid bias from setting in. It’s good to 
question whether the English in any manuscript is good 
enough, not just those submitted by NNES authors. Further, 
many NNES authors write excellent English (or they may at 
least have strong scientific writing skills), and they would be 
offended if they encounter bias just because they do not hap-
pen to be native English speakers. Telling an NNES author 
who has written well to get his or her manuscript checked by 
a native English speaker can make the author think the editor 
is biased and turn him or her away from that journal.

When a journal editor is certain that the language in a man-
uscript needs improvement before it can be reviewed or pub-
lished, it is of course necessary to advice authors to take action. 
Some journal editors tell authors to ask a native English speak-
er to check their manuscript, but this is neither appropriate 
nor helpful. Where are these native English speakers who are 
not only qualified to check articles but also have the time to do 
such checks when they are simply asked to? When the English 
in an article needs to be checked, the task can take several 
hours (or span days, depending on the length of the article), it 
must be done by a language professional, and it can cost a 
good deal of money. Therefore, recommendations for lan-
guage improvement should be worded as “please hire an au-
thors’ editor to check your manuscript” or something similar.

English Language Professionals

In scientific publishing, several types of language profession-
als can be involved in preparing a manuscript for publication. 
In the previous paragraph, one such professional was men-
tioned: “authors’ editor.” An authors’ editor is a person who 
works for an author and helps him or her improve the lan-
guage and presentation of a manuscript before it is submitted 
to a journal. This may involve fixing mistakes in grammar 

and spelling, using appropriate punctuation, implementing 
style guidelines, improving sentence construction, checking 
terminology for usage and consistency, pointing out unclear 
parts to the author, and–in some cases–adjusting the structure 
and flow of the content (this kind of high-level editing may be 
called substantive editing). The ultimate goal of an authors’ 
editor is often to help authors get published. Authors’ editors 
may also help authors select the right journals, share their 
knowledge about writing and publishing, and so on [1]. 

A copy-editor also helps improve the language and presen-
tation of a manuscript, similar to an authors’ editor, but copy-
editors work for a range of clients: publishers (or journals), 
companies, universities, individual authors, and so on. The 
difference between copy-editors in general and authors’ edi-
tors is that the latter understand the authors’ publishing goals. 
All authors’ editors are copy-editors, but not all copy-editors 
are authors’ editors. Some journals employ copy-editors (in-
house or freelance) to check and correct manuscripts before 
publication. Such editors are sometimes designated “manu-
script editors,” and they work for the journal, not authors. 
However, the practice of journals employing manuscript edi-
tors has been on the decline [2].

A proofreader is, strictly speaking, someone who is in-
volved in the final stages of the publishing process. A proof-
reader examines a manuscript for grammar, typographical, 
and stylistic errors, but does not check whether sentences and 
paragraphs convey the intended meaning. A proofreader has 
a keen eye for detail but is generally not concerned with the 
“big picture” of the article. Sometimes, anyone who improves 
the language of an article is mistakenly called a proofreader. 
NNES authors of scientific manuscripts commonly issue re-
quests such as “please proofread this article” when they are 
actually looking for substantive editing! 

Incorrect terminology can lead to unfulfilled expectations 
(for example, the author receiving a proofread article when in 
fact he or she needs a heavily edited article) and it also indi-
cates a lack of knowledge of the variety of language profes-
sionals, each of whom plays a distinct role in the scholarly 
publishing process. The second pitfall is especially important 
for journal editors to avoid.

Improving the Quality of English in Journals

At the very beginning, an NNES journal editor should make 
sure that the journal’s website is designed well and the English 
used is clear and correct. If, for example, there are grammati-
cal errors in the journal’s instructions to authors, one can’t de-
mand perfect English from authors submitting to that journal! 
Then, depending on the journal’s operating budget, NNES ed-
itors can consider employing language professionals (or con-
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tracting companies that provide English language services) to 
do one or more of the following: (1) introducing guidelines on 
language usage in the journal’s instructions to authors (this 
can be as simple as recommending established style guides); (2) 
vetting authors’ editors or editing services and recommending 
them to authors through the journal’s website; (3) checking 
submitted articles to determine whether they need to be edited 
by an authors’ editor (but not actually doing the editing); and 
(4) editing or proofreading articles.

The points above are in increasing magnitude of effort and, 
correspondingly, investment. A language professional will be 
able to do (1) and (2) on a short-term contract, whereas 3) and 
(4) call for a long-term relationship between the journal and 
language professional.

Even with a small operating budget, journal editors may be 
able to implement at least (1) or (2). I recommend that NNES 
editors consider implementing (3) if they receive articles of 
varying English quality written by authors from diverse lin-
guistic backgrounds. In this case, the language professional 
should have a close working relationship with the journal edi-
tor, and as a result the journal editor can improve his or her 
own abilities in evaluating the quality of English in articles. 
While hiring language professionals, journal editors should 
look for the below attributes in applicants: experience working 
with NNES authors; experience working for journals or pub-
lishers; membership in scientific editing societies, such as the 
Council of Science Editors and European Association of Sci-
ence Editors; membership in general editing societies, such as 
the Society for Editors and Proofreaders (UK) and Society of 
Writers, Editors, and Translators (Japan); any special qualifica-

tions, such as a certification from the Board of Editors in the 
Life Sciences; and evidence of commitment to the profession, 
for example, blogging about writing or publishing.

Journal editors may also consider hiring people to improve 
page design and online publishing processes so that their 
journals look similar to established journals in the field. The 
visual appearance of a journal sends subtle messages to read-
ers and authors regarding the journal’s quality. 

Conclusion

Transitioning from a regional language to English can make a 
journal accessible to readers around the world. To make the 
most of this opportunity and impress readers, it would be 
wise for journal editors to make sure that the quality of Eng-
lish in their journal is consistently high.
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1. GENERAL INFORMATION

Science Editing (Sci Ed) is the official journal of the Korean 
Council of Science Editors (KCSE). Anyone who would like 
to submit a manuscript is advised to carefully read the aims 
and scope section of this journal. Manuscripts should be pre-
pared for submission to Science Editing according to the fol-
lowing instructions. For issues not addressed in these instruc-
tions, the author is referred to the International Committee of 
Medical Journal Editors (ICMJE) “Recommendations for the 
Conduct, Reporting, Editing and Publication of Scholarly 
Work in Medical Journals” (http://www.icmje.org). 

2.   COPYRIGHTS AND CREATIVE COMMONS 
ATTRIBUTION LICENSE

A submitted manuscript, when published, will become the 
property of the journal. Copyrights of all published materials 
are owned by KCSE. The Creative Commons Attribution 
Non-Commercial License available from: http://creativecom-
mons.org/licenses/by-nc/3.0/ is also in effect.

3. RESEARCH AND PUBLICATION ETHICS

The journal adheres to the ethical guidelines for research and 
publication described in Guidelines on Good Publication 
(http://publicationethics.org/resources/guidelines) and the 
ICMJE Guidelines (http://www.icmje.org).

1. Authorship
Authorship credit should be based on 1) substantial contribu-
tions to conception and design, acquisition of data, and/or 
analysis and interpretation of data; 2) drafting the article or 
revising it critically for important intellectual content; 3) final 
approval of the version to be published; and 4) agreement to 
be accountable for all aspects of the work in ensuring that 
questions related to the accuracy or integrity of any part of the 
work are appropriately investigated and resolved. Every au-
thor should meet all of these four conditions. After the initial 
submission of a manuscript, any changes whatsoever in au-

thorship (adding author(s), deleting author(s), or re-arranging 
the order of authors) must be explained by a letter to the edi-
tor from the authors concerned. This letter must be signed by 
all authors of the paper. Copyright assignment must also be 
completed by every author.

•   Corresponding author and first author: Science Editing 
does not allow multiple corresponding authors for one 
article. Only one author should correspond with the edi-
torial office and readers for one article. Science Editing 
does accept notice of equal contribution for the first au-
thor when the study was clearly performed by co-first au-
thors.

•   Correction of authorship after publication: Science Editing 
does not correct authorship after publication unless a mis-
take 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 
involved with the manuscript. 

2. Originality and Duplicate Publication
Submitted manuscripts must not have been previously pub-
lished or be under consideration for publication elsewhere. 
No part of the accepted manuscript should be duplicated in 
any other scientific journal without the permission of the Edi-
torial Board. If duplicate publication related to the papers of 
this journal is detected, the manuscripts may be rejected, the 
authors will be announced in the journal, and their institu-
tions will be informed. There will also be penalties for the au-
thors.

A letter of permission is required for any and all material 
that has been published previously. It is the responsibility of 
the author to request permission from the publisher for any 
material that is being reproduced. This requirement applies to 
text, figures, and tables.

 
3. Secondary Publication
It is possible to republish manuscripts if the manuscripts sat-
isfy the conditions of secondary publication of the ICMJE 
Recommendations (http://www.icmje.org/urm_main.html).

4. Conflict of Interest Statement
The corresponding author must inform the editor of any po-
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tential conflicts of interest that could influence the authors’ 
interpretation of the data. Examples of potential conflicts of 
interest are financial support from or connections to compa-
nies, political pressure from interest groups, and academically 
related issues. In particular, all sources of funding applicable 
to the study should be explicitly stated.

5.   Statement of Informed Consent and Institutional 
Review Board Approval

Copies of written informed consent documents should be 
kept for studies on human subjects. For clinical studies of hu-
man subjects, a certificate, agreement, or approval by the In-
stitutional Review Board (IRB) of the author’s institution is 
required. If necessary, the editor or reviewers may request 
copies of these documents to resolve questions about IRB ap-
proval and study conduct.

6.   Process for Managing Research and Publication 
Misconduct 

When the journal faces suspected cases of research and pub-
lication misconduct such as redundant (duplicate) publica-
tion, plagiarism, fraudulent or fabricated data, changes in au-
thorship, an undisclosed conflict of interest, ethical problems 
with a submitted manuscript, a reviewer who has appropriat-
ed an author’s idea or data, complaints against editors, and so 
on, the resolution process will follow the flowchart provided 
by the Committee on Publication Ethics (http://publication-
ethics.org/resources/flowcharts). The discussion and decision 
on the suspected cases are carried out by the Editorial Board.

7. Editorial Responsibilities
The Editorial Board will continuously work to monitor and 
safeguard publication ethics: guidelines for retracting articles; 
maintenance of the integrity of the academic record; preclu-
sion of business needs from compromising intellectual and 
ethical standards; publishing corrections, clarifications, re-
tractions, and apologies when needed; and excluding plagia-
rism and fraudulent data. The editors maintain the following 
responsibilities: responsibility and authority to reject and ac-
cept articles; avoiding any conflict of interest with respect to 
articles they reject or accept; promoting publication of correc-
tions or retractions when errors are found; and preservation 
of the anonymity of reviewers.

4.   AUTHOR QUALIFICATIONS AND LANGUAGE 
REQUIREMENT

1. Author Qualifications
Any researcher throughout the world can submit a manu-
script if the scope of the manuscript is appropriate. 

2. Language
Manuscripts should be submitted in good scientific English. 

5. SUBMISSION AND PEER REVIEW PROCESS

1. Submission
All manuscripts should be submitted to kcse@kcse.org by the 
corresponding author. 

2. Peer Review Process
Science Editing reviews all manuscripts received. A manuscript 
is first reviewed for its format and adherence to the aims and 
scope of the journal. If the manuscript meets these two crite-
ria, it is dispatched to three investigators in the field with rele-
vant knowledge. Assuming the manuscript is sent to review-
ers, Science Editing waits to receive opinions from at least two 
reviewers. In addition, if deemed necessary, a review of statis-
tics may be requested. The authors’ names and affiliations are 
removed during peer review. The acceptance criteria for all 
papers are based on the quality and originality of the research 
and its scientific significance. Acceptance of the manuscript is 
decided based on the critiques and recommended decision of 
the reviewers. An initial decision will normally be made with-
in 4 weeks of receipt of a manuscript, and the reviewers’ com-
ments are sent to the corresponding author by e-mail. The 
corresponding author must indicate the alterations that have 
been made in response to the reviewers’ comments item by 
item. Failure to resubmit the revised manuscript within 4 
weeks of the editorial decision is regarded as a withdrawal. A 
final decision on acceptance/rejection for publication is for-
warded to the corresponding author from the editor.

6. MANUSCRIPT PREPARATION

1. General Requirements
•   The main document with manuscript text and tables 

should be prepared in an MS Word (docx) or RTF file for-
mat.

•   The manuscript should be double spaced on 21.6 × 27.9 
cm (letter size) or 21.0× 29.7 cm (A4) paper with 3.0 cm 
margins at the top, bottom, right, and left margin.

•   All manuscript pages are to be numbered at the bottom 
consecutively, beginning with the abstract as page 1. Nei-
ther the author’s names nor their affiliations should ap-
pear on the manuscript pages.

•   The authors should express all measurements according 
to International System (SI) units with some exceptions 
such as seconds, mmHg, or °C.

•   Only standard abbreviations should be used. Abbrevia-

http://publicationethics.org/resources/flowcharts
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tions should be avoided in the title of the manuscript. Ab-
breviations should be spelled out when first used in the 
text—for example, extensible markup language (XML)—
and the use of abbreviations should be kept to a mini-
mum.

•   The names and locations (city, state, and country only) of 
manufacturers should be given.   

•   When quoting from other sources, a reference number 
should be cited after the author’s name or at the end of the 
quotation. 

Manuscript preparation is different according to the publi-
cation type, including original articles, reviews, case studies, 
essays, editorials, book reviews, and correspondence. Other 
types are also negotiable with the Editorial Board.

2. Original Articles
Original articles are reports of basic investigations. Although 
there is no limitation on the length of the manuscripts, the 
Editorial Board may abridge excessive illustrations and large 
tables. The manuscript for an original article should be orga-
nized in the following sequence: title page, abstract and key-
words, main text (introduction, methods, results, and discus-
sion), acknowledgments, references, tables, figure legends, 
and figures. The figures should be received as separate files. 
Maximum length: 2,500 words of text (not including the ab-
stract, tables, figures, and references) with no more than a to-
tal of 10 tables and/or figures.

•   Title page: The following items should be included on the 
title page: 1) the title of the manuscript, 2) author list, 3) 
each author’s affiliation, 4) the name and e-mail address of 
the corresponding author, 5) when applicable, the source 
of any research funding and a list of where and when the 
study has been presented in part elsewhere, and 6) a run-
ning title of fewer than 50 characters.

•   Abstract and Keywords: The abstract should be one con-
cise paragraph of less than 250 words in an unstructured 
format. Abbreviations or references are not allowed in the 
abstract. Up to 5 keywords should be listed at the bottom 
of the abstract to be used as index terms. 

•   Introduction: The purpose of the investigation, including 
relevant background information, should be described 
briefly. Conclusions should not be included in the Intro-
duction.

•   Methods: The research plan, materials (or subjects), and 
methods used should be described in that order. The 
names and locations (city, state, and country only) of 
manufacturers of equipment and software should be giv-
en. Methods of statistical analysis and criteria for statisti-
cal significance should be described. 

•   Results: The results should be presented in logical se-

quence in the text, tables, and figures. If resulting parame-
ters have statistical significance, P-values should be pro-
vided, and repetitive presentation of the same data in dif-
ferent forms should be avoided. The results should not in-
clude material appropriate for the discussion. 

•   Discussion: Observations pertaining to the results of the 
research and other related work should be interpreted for 
readers. New and important observations should be em-
phasized rather than merely repeating the contents of the 
results. The implications of the proposed opinion should 
be explained along with its limits, and within the limits of 
the research results, and the conclusion should be con-
nected to the purpose of the research. In a concluding 
paragraph, the results and their meaning should be sum-
marized.

•   Conflict of interest: Any potential conflict of interest that 
could influence the authors’ interpretation of the data, 
such as financial support from or connections to compa-
nies, political pressure from interest groups, or academi-
cally related issues, must be stated.

•   Acknowledgments: All persons who have made substan-
tial contributions, but who have not met the criteria for 
authorship, are to be acknowledged here. All sources of 
funding applicable to the study should be stated here ex-
plicitly. 

•   References: In the text, references should be cited with 
Arabic numerals in brackets, numbered in the order cited. 
In the references section, the references should be num-
bered and listed in order of appearance in the text. The 
number of references is limited to 20 for original articles. 
All authors of a cited work should be listed if there are six 
or fewer authors. The first three authors should be listed 
followed by “et al.” if there are more than six authors. If a 
reference has a digital object identifier (DOI), it should be 
supplied. Other types of references not described below 
should follow The NLM Style Guide for Authors, Editors, 
and Publishers (http://www.nlm.nih.gov/citingmedicine). 

Journal articles: 
1.   Kim JA, Huh S, Chu MS. Correlation analysis of the cita-

tion indices of Korean scientific journals listed in interna-
tional databases. Sci Ed 2014;1:27-36. http://dx.doi.org/ 
10.6087/kcse.2014.1.27

2.   Brobo E, Cambon-Thomsen A, De Castro D, et al. Cita-
tion of bioresources in journal articles:moving towards 
standards. Eur Sci Ed 2013;39:36-8.

Books and book chapters:
3.   Morris S, Barnas E, LaFrenier D, Reich M. The handbook 

of journal publishing. New York: Cambridge University 
Press; 2013. 

http://dx.doi.org/10.6087/kcse.2014.1.27
http://dx.doi.org/10.6087/kcse.2014.1.27
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4.   Cho HM, editor. KOFST journals 2011. Seoul: The Kore-
an Federation of Science and Technology Societies; 2012. 
http://dx.doi.org/10.5082/Kofst_J_2011

5.   Booth BA. Peer review. In: Coghill AM, Garson LR, edi-
tors. The ACS style guide. 3rd ed. New York: Oxford Uni-
versity Press; 2006. p. 71-6. 

Online sources: 
6.   Committee on Publication Ethics. Guidelines for retract-

ing articles [Internet]. Committee on Publication Ethics; 
2009 [cited 2013 Sep 20]. Available from: http://publica-
tionethics.org/files/retraction%20guidelines.pdf

7.   Testa J. The Thomson Reuters journal selection process 
[Internet]. Philadelphia: Thomson Reuters; 2012 [cited 
2013 Sep 30]. Available from: http://wokinfo.com/essays/
journal-selection-process/

Conference papers: 
8.   Shell ER. Sex and the scientific publisher: how journals 

and journalists collude (despite their best intentions) to 
mislead the public. Paper presented at: 2011 CrossRef 
Annual Member Meeting; 2011 Nov 14-15; Cambridge, 
MA, USA.

9.   Kim HW. Challenges and future directions on journal 
“perspectives in nursing science” in Korea. Poster session 
presented at: Asia Pacific Association of Medical Journal 
Editors Convention 2013; 2013 Aug 2-4; Tokyo, Japan. 

Scientific and technical reports: 
10.   Kim SN, Park JR, Bae HS, et al. A study on the meta 

evaluation of Korean university evaluation. Seoul: Kore-
an Educational Development Institute; 2004. Report 
No.: CR 2004-45.

News articles: 
11.   Kim R. SNU ranked 51st in university evaluation. Kore-

an Times [Internet]. 2007 Nov 8 [cited 2013 Sep 25]. 
Available from: http://www.koreatimes.co.kr/www/
news/nation/2007/11/117_13423.html

Dissertations: 
12.   Kim K. Quantum critical phenomena in superfluids and 

superconductors [dissertation]. Pasadena, CA: Califor-
nia Institute of Technology; 1991. 

•   Tables: Tables are to be numbered in the order in which 
they are cited in the text. A table title should concisely de-
scribe the content of the table so that a reader can under-
stand the table without referring to the text. Each table 
must be simple and typed on a separate page with its 
heading above it. Explanatory matter is placed in foot-

notes below the tabular matter and not included in the 
heading. All non-standard abbreviations are explained in 
the footnotes. Footnotes should be indicated by a), b), c), .... 
Statistical measures such as SD or SE should be identified. 
Vertical rules and horizontal rules between entries should 
be omitted. 

•   Figures and legends for illustrations: Figures should be 
numbered, using Arabic numerals, in the order in which 
they are cited. Each figure should be uploaded as a single 
image file in either uncompressed EPS, TIFF, PSD, JPEG, 
and PPT format over 600 dots per inch (dpi) or 3 million 
pixels (less than 6 megabytes). Written permission should 
be obtained for the use of all previously published illustra-
tions (and copies of permission letters should be includ-
ed). In the case of multiple prints bearing the same num-
ber, English letters should be used after the numerals to 
indicate the correct order (e.g. Fig. 1A; Fig. 2B, C). 

3. Reviews
 Reviews are invited by the editor and should be comprehensive 
analyses of specific topics. They are to be organized as follows: 
title page, abstract and keywords, main text (introduction, text, 
and conclusion), acknowledgments, references, tables, figure 
legends, and figures. There should be an unstructured abstract 
of no more than 200 words. The length of the text excluding 
references, tables, and figures should not exceed 5,000 words. 
The number of references is limited to 100.

4. Case studies
Case studies are intended to report practical cases that can be 
encountered during editing and publishing. Examples include 
interesting cases of research misconduct and publication eth-
ics violations; experience of new and creative initiatives in 
publishing; and the history of a specific journal development. 
They are to be organized as follows: title page, abstract and 
keywords, main text (introduction, text, and conclusion), ac-
knowledgments, references, tables, figure legends, and figures. 
There should be an unstructured abstract of 200 words maxi-
mum. The length of the text excluding references, tables, and 
figures should not exceed 2,500 words. The number of refer-
ences is limited to 20.

5. Essays 
Essays are for the dissemination of the experience and ideas 
of editors for colleague editors. There is no limitation on the 
topics if they are related to editing or publishing. They are to 
be organized as follows: title page, abstract and keywords, 
main text (introduction, text, and conclusion), acknowledg-
ments, references, tables, figure legends, and figures. There 
should be an unstructured abstract equal to or less than 200 
words. The length of the text excluding references, tables, and 
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figures should not exceed 2,500 words. The number of refer-
ences is limited to 20.

6. Editorials
Editorials are invited by the editor and should be commen-

taries on articles published recently in the journal. Editorial 
topics could include active areas of research, fresh insights, 
and debates in all fields of journal publication. Editorials 
should not exceed 1,000 words, excluding references, tables, 
and figures. References should not exceed 10. A maximum of 
3 figures including tables is allowed.

7. Book reviews
Book reviews are solicited by the editor. These will cover re-
cently published books in the field of journal publication. The 
format is same as that of Editorials. 

8. Correspondence
Correspondence (letters to the editor) may be in response to a 
published article, or a short, free-standing piece expressing an 
opinion. Correspondence should be no longer than 1,000 
words of text and 10 references. 

In reply: If the Correspondence is in response to a pub-
lished article, the Editor-in-Chief may choose to invite the ar-
ticle’s authors to write a Correspondence Reply. Replies by au-
thors should not exceed 500 words of text and 5 references. 

9. Video Clips
Video clips can be submitted for placement on the journal 
website. All videos are subject to peer review and must be 
sent directly to the editor by e-mail. A video file submitted 
for consideration for publication should be in complete and 
final format and at as high a resolution as possible. Any edit-
ing of the video will be the responsibility of the author. Sci-
ence Editing accepts all kinds of video files not exceeding 30 
MB and of less than 5 minutes duration, but Quicktime, AVI, 
MPEG, MP4, and RealMedia file formats are recommended. 
A legend to accompany the video should be double-spaced 
in a separate file. All copyrights for video files after accep-
tance of the main article are automatically transferred to Sci-
ence Editing.

10. Commissioned or Unsolicited Manuscripts
Unsolicited manuscript with publication types of original ar-
ticles, case studies, essays, and correspondence can be submit-
ted. Other publication types are all commissioned or invited 
by the Editorial Board. 

Table 1 shows the recommended maximums of manu-
scripts according to publication type; however, these require-
ments are negotiable with the editor. 

Table 1. Recommended maximums for articles submitted to Science Editing

Type of article Abstract
(word)

Text
(word)a) References Tables &

figures

Original article 250 2,500 20 10

Review 200 5,000 100 No limits

Case study 200 2,500 20 10

Essay 200 2,500 20 10

Editorial No 1,000 10 3

Book review No 1,000 10 3

Correspondence
   Letter to the editor
   In reply

No
-
-

 
1,000

500

 
10
5

 
3
3

Video clip No 30 MB, 5 min  -    -

a)Maximum number of words is exclusive of the abstract, references, tables, 
and figure legends.

7. FINAL PREPARATION FOR PUBLICATION

1. Final Version
After the paper has been accepted for publication, the 
author(s) should submit the final version of the manuscript. 
The names and affiliations of the authors should be double-
checked, and if the originally submitted image files were of 
poor resolution, higher resolution image files should be sub-
mitted at this time. Color images must be created as CMYK 
files. The electronic original should be sent with appropriate 
labeling and arrows. The EPS, TIFF, Adobe Photoshop (PSD), 
JPEG, and PPT formats are preferred for submission of digital 
files of photographic images. Symbols (e.g., circles, triangles, 
squares), letters (e.g., words, abbreviations), and numbers 
should be large enough to be legible on reduction to the jour-
nal’s column widths. All of the symbols must be defined in the 
figure caption. If the symbols are too complex to appear in the 
caption, they should appear on the illustration itself, within 
the area of the graph or diagram, not to the side. If references, 
tables, or figures are moved, added, or deleted during the re-
vision process, they should be renumbered to reflect such 
changes so that all tables, references, and figures are cited in 
numeric order.

2. Manuscript Corrections
Before publication, the manuscript editor may correct the 
manuscript such that it meets the standard publication for-
mat. The author(s) must respond within 2 days when the 
manuscript editor contacts the author for revisions. If the re-
sponse is delayed, the manuscript’s publication may be post-
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poned to the next issue.

3. Galley Proof
The author(s) will receive the final version of the manuscript 
as a PDF file. Upon receipt, within 2 days, the editorial office 
(or printing office) must be notified of any errors found in the 
file. Any errors found after this time are the responsibility of 
the author(s) and will have to be corrected as an erratum.

8.   PAGE CHARGES OR ARTICLE PROCESSING 
CHARGES

No page charge or article processing charge applies. There is 
also no submission fee.

Contact Us

Editor-in-Chief: Kihong Kim
 Department of Physics, Ajou University, 206 World cup-ro, 
Yeongtong-gu, Suwon 443-749, Korea
Tel: +82-31-219-2584, Fax: +81-31-219-1615
E-mail: khkim@ajou.ac.kr

Editorial Office: Korean Council of Science Editors 
Eun Jeong Kim
 The Korea Science & Technology Center 2nd floor, 
22 Teheran-ro 7-gil, Gangnam-gu, Seoul 135-703, Korea
Tel: +82-2-3420-1390, Fax: +82-2-563-4931
E-mail: kcse@kcse.org

 NOTICE: These instructions to authors will be applied be-
ginning with the February 2014 issue.
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☐ Manuscript in MS Word (docx) or RTF format.

☐ Double-spaced typing with 11-point font.

☐   Sequence of title page, abstract and keywords, main text, acknowledgments, references, tables, figure legends, and figures. 
All pages numbered consecutively, starting with the abstract.

☐   Title page with article title, authors’ full name(s) and affiliation(s), corresponding author’s e-mail, running title (less than 50 
characters), and acknowledgments, if any.

☐ Abstract up to 250 words for original articles and up to 200 words for reviews, essays, and features. Up to 5 keywords.

☐ All table and figure numbers are found in the text.

☐ Figures as separate files, in EPS, TIFF, Adobe Photoshop (PSD), JPEG, or PPT format. 

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

☐   The number of references is limited to 20 (for original articles, case studies, and essays), 100 (for reviews), or 10 (for editori-
als, book reviews, and letters to the editor). 

☐ Covering letter signed by the corresponding author.

AUTHOR’S CHECKLIST
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Manuscript ID

Manuscript title

Corresponding author name

Fax       E-mail

The authors of the article hereby agree that the Korean Council of Science Editors holds the copyright on all submitted materi-
als and the right to publish, transmit, sell, and distribute them in the journal or other media.

Corresponding author

Print name

   Signed      Date

Co-authors

Print name

   Signed      Date

Print name

   Signed      Date

Print name

   Signed      Date

Print name
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COPYRIGHT TRANSFER AGREEMENT
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Manuscript ID

Manuscript title

As the corresponding author, I declare the following information regarding the specific conflicts of interest of authors of our 
aforementioned manuscript. 

Examples of conflicts of interest include the following: source of funding, paid consultant to sponsor, study investigator funded 
by sponsor, employee of sponsor, board membership with sponsor, stockholder for mentioned product, any financial relation-
ship to competitors of mentioned product, and others (please specify).

Author No conflict  involved Conflict (specify)

1.

2.

3.

4.

5.

6.

I accept the responsibility for the completion of this document and attest to its validity on behalf of all co-authors. 

Corresponding author (name/signature)                                                       

Date                                 
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