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Publication lag is a determinant to journal efficiency that was not yet studied concerning
Korean medical journals. To measure publication lag, we investigated the publication

timestamps of 4,762 articles published by 10 Korean medical journals indexed in Scopus
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INTRODUCTION

Publication delay of scientific papers is a well -known problem.
Whereas the actual measurement has hardly been reported in
scholarly publications, we could refer to the Bjork’ and Solo-
mon’s work (1) in 2013. From ‘Satoshi Village, a famous blog on
science general, we could also refer to the exact measurement
of publication lag in 3,475 articles published by PLOS (2), and
in 3 million or more PubMed (http://www.pubmed.gov/; Na-
tional Library of Medicine. Bethesda, MD, USA) articles (3). How-
ever, these resources do not provide specific insight regarding
the situation in Korea.

Publication delay is not only an inconvenience for authors,
but also an impediment to the timeliness of science, and also a
chore for editors to overcome for journal efficiency. For exam-
ple, we identified an anthropological paper that was published
40 months after the start of the study (4) and a molecular biolo-
gy paper that was published after 4 years and 7 months; adding
an additional 3 years to the research (5). These examples of time
lag make us skeptical regarding how much these papers will
contribute to the advancement of science. Publication delays
are a problem for both authors and editors.

The Korean Association of Medical Journal Editors (KAMJE)
journals have been rapidly globalizing in recent years despite
their long history. The KoreaMed Synapse is the front-end gate-
way and reference linking platform established by the KAMJE
as a part of the globalization that opens to worldwide readers.
An editor of a member journal had published the very first data
summary (6) for its publication lag, as an announcement of a
journal reformation through online-first publication. Yet, for
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database, randomly selected from the KoreaMed Synapse since 2013. The total publication
lag was 246.5 (Q1, Q3; 178.0, 347.0) days. The overall acceptance lag was 102.0 (65.0,
149.0) days. The overall lead lag was 123.0 (63.0, 236.0) days. The year of publication did
not significantly affect the acceptance lag (P = 0.640), supposedly shortening it by about
1.4 (97.5% confidence interval [CI], 5.2 to 8.0) days/year, while the date affected the
lead lag (P = 0.028), shortening it by about 12.9 (1.3 to 24.5) daysfyear. The Korean
medical journals have reduced the total publication delay entirely by means of reducing
the lead lag, not by reducing the acceptance lag.
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other KAMJE journals, a tangible report regarding publication
delay never materialized.

In this study, the authors investigated the timestamps of KA-
MJE journals over the past four years. By categorizing total pub-
lication delay by acceptance lag and lead lag, the authors aimed
to give the KAMJE journals insights regarding their efficiency
and fuel them to take proper measures to reduce the publica-
tion delay.

MATERIALS AND METHODS

Data acquisition

Seventeen Scopus (a bibliographic database; Elsevier, Amster-
dam, The Netherland) journal names were randomly selected
out of the official list of the KoreaMed Synapse journals (https:
//synapse.koreamed.org). Total 8,037 PubMed IDs (PMIDs)
were retrieved from PubMed for articles published in 2013-2016
by the 17 journals (Table 1). Starting with the 8,037 PMIDs, the
database was refined to 7,503 PMIDs by a criterion of PubMed

” u

Article Type of one of the following: “journal article,” “case re-

ports,” “comparative study,” “controlled clinical trial,” “clinical
trial,” “clinical trial, phase I-IV," “clinical study,” and “evaluation
studies,” all of which designate the category of “Journal Articles”
in a broad sense. Each PMID was converted to its digital object
identifier (DOI) and the resulting database included 7,486 DOIs.
Some of PMIDs were, for several reasons, ineligible for DOI con-
version.

Using DOIs as key variables, scraping the Crossref article page,
parsing/mining the pages, and reading the Crossref metadata

containing publication history, we managed to procure 4,783
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Table 1. Articles published by 17 journals in 2013-2016 (n = 8,037)

No. of articles by year

Journals

2013 2014 2015 2016 2017 Total
ALLERGY ASTHMA IMMUNOL RES 68 92 85 76 0 321
ANN DERMATOL 131 196 187 186 0 700
ANN LAB MED 88 94 135 117 0 434
ANN SURG TREAT RES 0 115 115 107 0 337
JADV PROSTHODONT 72 77 70 70 0 289
J BREAST CANCER 69 59 58 49 0 235
J CLIN NEUROL 44 61 67 90 17 279
J GYNECOL ONCOL 56 58 58 74 10 256
J KOREAN ACAD NURS 81 73 93 70 0 317
J KOREAN MED SCI 320 323 333 346 0 1,322
J KOREAN NEUROSURG SOC 188 189 202 113 0 692
KOREAN J ANESTHESIOL 313 226 108 119 0 766
KOREAN J ORTHOD 42 46 46 49 0 183
KOREAN J PHYSIOL PHARMACOL 75 73 72 76 0 296
NUTR RES PRACT 69 98 92 82 0 341
PSYCHIATRY INVESTIG 65 76 86 95 0 322
YONSEI MED J 232 243 243 229 0 947
Total 1,913 2,099 2,050 1,948 27 8,037

PubMed IDs are retrieved using PubMed search words “2013:2016 [DP] AND journal name [TA]". Please note that there is some discrepancy of the year of publication between
the PubMed search words we applied and the values inferred by the DOI. Included in the analyses are 8,010 articles except for those having 2017 DOIs.

DOI = digital object identifier.

v

Extracting
8,037 PMID

L:-

Filter to 7,503
Journal Articles Convemng
(Research and PMID to DOI

Case Report)

Filter to 7,486

Articles Having ——> Get Crossref
0l

Page with DOI
T —

—
A

XML Parsing/
Mining

—> (et Timestamp

F|Iter 04,783
Articles (10 Calculatmg 3
Journals) Having Publication Lags

3 Timestamps ?

S
F|na| Deletion Criteria:
1) Journals (<100
records)
£ 2) Suspicious Records
3) 2017-DOIs
Filter to 4,762 _
Articles Having
Valid
Timestamps
T —

1236  http://jkms.org

fr]
Y
k=]
E3
=]
«
=
o
Qo
=
5
«

Fig. 1. Schematic diagram of the research. It begins with 8,037 PMIDs from 17 Korean medi-
cal journals, and finally curtails the dataset into 4,762 DOls from 10 journals. Among 3 publi-
cation lags graphed for exploration, 2 essential publication lags are modeled for further un-
derstanding. Crossref is a registered trademark of Publishers International Linking Association.
DOl is a registered trademark of The International DOI Foundation. PubMed is a registered
trademark of National Library of Medicine, United States.

PMID = PubMed identifier, DOI = digital object identifier, XML = eXtensible Markup Language.
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articles possessing all 3 timestamps (‘received date, ‘accepted
date, and ‘epublished date’) per article (Fig. 1).

Three publication lags were calculated: total publication lag
(days between ‘received date’ and ‘epublished date’), acceptance
lag (days between ‘received date’ and ‘accepted date’), and lead
lag (days between ‘accepted date’ and ‘epublished date’). The
year of publication was renewed from DOI names, whose attri-
bution always accommodates a field for the year of publication
in the case of articles from a KoreaMed Synapse journal. To sim-
plify the year-effect, we substituted 5 discrete numbers (0, 1, 2,
3, and 4) for the year of publication (2013 through 2017), calcu-
lated by a simple calculus: subtraction of 2013 from the year of
publication. Our dataset finally shrank to 4,762 articles in 10
KAMJE Journals, after banning journals containing fewer than
100 records per journal; and erasing records with suspicious
timestamps and records having 2017-DOIs, disclosed in the
Crossref eXtensible Markup Language (XML) metadata, where
the lags yielded negatively.

The PMIDs were retrieved on December 31, 2016, the DOIs
were converted on January 6, 2017, and the timestamps were
acquired on January 7, 2017.

Exploration and modeling
In attempt to gain understanding about overall distributions of
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publication lag, those 3 lags were graphically visualized by the
year of publication and a specific journal in violin plot and over-
lapping boxplot. Because the authors did not intend to compare
the lags between journals, the plots used different ranges on the
ordinate for different journals. Median (Q1, Q3) were also dis-
played.

To estimate the date-effect on the 2 publication lags (accep-
tance and lead lags), wide inter-journal variability shown in the
Figs. 2-4 necessitated an application of mixed-effects modeling.
The acceptance and lead lags were modeled using linear mixed-
effects modeling (maximum likelihood method) to estimate
the date-effect as both fixed and random effects (random inter-
cept and slope model). The displayed fixed-estimates in mod-
els were the mean estimate and associated confidence intervals
(CIs) along with the y* estimates at a given degree of freedom (d.
). The variance components of the random-estimates were dis-
played and used in the calculation of intraclass correlation co-
efficient (ICC). Individual coefficients were presented separate-
ly for the journal identity.

Tools for data import and analysis

Total 8,037 PMIDs were batch-queried from PubMed, using
rentrez package (rentrez: Entrez in R. David Winter., R package
version 1.0.4). Matched DOIs were queried using the PMIDs as
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Fig. 2. Total publication lag (days) per publications date (year) in 4,762 articles of 10 Korean medical journals. Panels are rearranged by order of the median publication lag per
journal. Varying width of the violin indicates kernel density estimates. In a boxplot, boxes indicate Q1 and Q3 with dots in the box, Q2. Whiskers extend to the highest (lowest)
value that is within 1.5 times interquartile range of the hinge. Note that the ordinate of each panel has a different range.
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Fig. 3. Acceptance lag (days) per publications date (year) in 4,762 articles of 10 Korean medical journals. Panels are rearranged by order of median value of acceptance lag
per journal. Varying width of the violin indicates kernel density estimates. Light blue violins indicate journals that sport 2013 track record below 100 days (the J CLIN NEUROL is
coerced into the blue group) and red ones over 100 days. Blue lines and gray shadow indicate loess smooth fit and associated standard error. Property of blue lines (solid or
broken) indicates increasing or decreasing pattern. In a boxplot, boxes indicate Q1 and Q3 with dots in the box, Q2. Whiskers extend to the highest (lowest) value that is within
1.5 times interquartile range of the hinge. Note that the ordinate of each panel has a different range.
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Fig. 4. Lead lag (days) per publications date (year) in 4,762 articles of 10 Korean medical journals. Panels are rearranged by order of median value of lead lag per journal. Vary-
ing width of the violin indicates kernel density estimates. Light blue violins indicate journals that sport 2013 track record below 100 days (The ANN LAB MED is coerced into
the blue group) and red ones over 100 days. Blue lines and gray shadow indicate loess smooth fit and associated standard error. Property of blue lines (solid or broken) indi-
cates increasing or decreasing pattern. In a boxplot, boxes indicate Q1 and Q3 with dots in the box, Q2. Whiskers extend to the highest (lowest) value that is within 1.5 times
interquartile range of the hinge. Note that the ordinate of each panel has a different range.
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key variables using the ID Converter application programming
interface (API) (7).

The article-based 3 timestamps; ‘received date, ‘accepted
date, and ‘epublished date’ were obtained through XML-pars-
ing and mining of the custom metadata field of the Crossref ar-
ticle page, scraped in the form of XML using author-developed
R code that utilized API calling procedures provided by Crossref
(8).

Randomness in selecting journal names was assured using
dplyr package (dplyr: A Grammar of Data Manipulation. Had-
ley Wickham and Romain Francois., R package version 0.5.0).
Throughout the data acquisition and analyses; API procedures
for web scraping, data handling, graphing, and statistical analy-
ses were powered by R software version 3.3.2 (R: A language
and environment for statistical computing.; R Foundation for
Statistical Computing., Vienna, Austria) added on GNU Emacs
version 25.1.1 (Free Software Foundation, Inc., Boston, MA,
USA; 2016). Linear mixed-effects models were constructed us-
ing the Ime4 package (Ime4: R package for linear mixed-effects
models. Douglas Bates, Martin Méchler, Ben Bolker, and Steve
Walker, R package version 1.0.+) (9), with maximum likelihood
method. Since the authors planned 2 inferential tests separately
on 2 dependent variables (acceptance and lead lag), each infer-
ence was targeted to o value of 0.025, keeping overall o value,
0.05. So, CIs in this report were within 97.5%, as well. Subsidiary
P values were attained by performing the likelihood ratio test
against a null model. The journal names were set in italicized
International Organization for Standardization (ISO)-abbrevia-
tion format.

RESULTS

Exploration

The total publication lag of articles published by the 10 KAMJE
journals from 2013 to 2016 was 246.5 (Q1, Q3; 178.0, 347.0) days
(Fig. 2). Between the slowest (436.0 [371.8, 537.0] days) and the

Table 2. Annual decrease in acceptance lags (days) of individual journal

fastest one (145.5 [87.0, 203.5] days), there was a 3-fold differ-
ence, though most journals reduced the publication lag since
2013.

The overall acceptance lag was 102.0 (65.0, 149.0) days. Be-
tween the slowest (157.5 [124.0, 195.3] days) and the faster one
(60.5 [30.8, 106.0] days), there was a 2.5-fold difference (Fig. 3).
Six journals managed to reduce the acceptance lag, while an-
other 4 failed to reduce it. The longer the acceptance lag they
harbored in 2013, the more the journal inclined to reduce the
lag. On the contrary, based on the lag in 2013, faster journals,
recording the acceptance lag < 100 days, failed to reduce the
acceptance lag (J/ GYNECOL ONCOL, YONSEI MED J, ALLER-
GY ASTHMA IMMUNOL RES) with the exception of the KORE-
AN JANESTHESIOL and the ] CLIN NEUROL.

The overall lead lag was 123.0 (63.0, 236.0) days. Between the
slowest (44.0 [27.0, 62.0] days) and the faster one (323.0 [269.0,
372.0] days), there was an 8-fold difference (Fig. 4). Eight jour-
nals managed to reduce the lead lag, while another 2 failed to
reduce it. Like the acceptance lag, changes in the lead lag seemed
to be linked to the track record of 2013. Among 5 journals with
shorter lead lag in 2013 (the lag < 100 days), 3 journals (ANN
LAB MED, ] GYNECOL ONCOL, and ] KOREAN MED SCI) man-
aged to reduce the lead lag.

Modeling

The year of publication did not significantly affect the accep-
tance lag (3 [df = 1] = 0.22, P = 0.640), and supposedly shorten-
ing it by about 1.4 (97.5% CI, -5.2 to 8.0) days/year, while the
year did affect the lead lag (5* [df = 1] = 4.86, P = 0.028), signifi-
cantly shortening it by about 12.9 (1.3 to 24.5) days/year.

The random-effects components were composed of inter-
journal variances as 1,471 and total error variances as 4,477 in
the model for the acceptance lag. As for the model for the lead
lag, the random-effects components were composed of inter-
journal variances as 12,231 and total error variances as 6,915 in
the model. ICC for the acceptance lag model was estimated to:

Table 3. Annual increase in lead lags (days) of individual journal

Journals Nq. of  Mean days in Annual Journals Nq. of Mean days Annual
articles 2013 decrease, day articles in2013  decrease, day
J CLIN NEUROL 191 134.5 15.8 ANN DERMATOL 696 4137 445
JADV PROSTHODONT 286 169.8 8.6 J CLIN NEUROL 191 232.3 26.6
ANN LAB MED 292 177.0 6.3 J GYNECOL ONCOL 191 110.8 215
ANN DERMATOL 696 135.6 4.8 KOREAN J ANESTHESIOL 510 247.6 21.3
KOREAN J ANESTHESIOL 510 83.1 2.2 ANN LAB MED 292 74.0 11.9
J KOREAN MED SCI 1,188 121.2 1.3 YONSEI MED J 868 227.0 8.8
J BREAST CANCER 228 126.4 -0.4 ALLERGY ASTHMA IMMUNOL RES 312 146.3 7.0
ALLERGY ASTHMA IMMUNOL RES 312 96.5 -23 J KOREAN MED SCI 1,188 75.9 0.2
J GYNECOL ONCOL 191 57.1 -10.6 J BREAST CANCER 228 59.6 -35
YONSEI MED J 868 81.9 -11.9 JADV PROSTHODONT 286 58.0 -9.4

The annual decrease is the arbitrary negative transformation of the individual coeffi-
cients in the linear mixed-effects models. Table rows are arranged by order of the
‘annual decrease.’
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ICC [acceptance] = =1,471/(1,471 + 4,477) = 0.25

Tinter—jnurnal + Terror

and for the lead lag:
ICC [lead) = 12,231/(12,231 + 6,915) = 0.64
The individual coefficients for journals suggested that 4 out
of 10 journals have failed to shorten the acceptance lag (Table 2)
and 2 out of 10 journals have failed to shorten the lead lag (Ta-
ble 3).

DISCUSSION

At a glance, the present result showed one detail encouraging
to the KAMJE editors. The total publication delay of the KAMJE
journals decreased during the period targeted by this experi-
ment. The reduction in the total publication lag was due solely
to the shortening of the lead lag. As the acceptance lag, on aver-
age, became negligibly shorter recently, we devoted a good deal
of space in the present manuscript to proclaim that the failed
effort on acceptance lag will come to the KAMJE journals as the
next hurdle.

We adopted a seemingly sophisticated method to analyze
year trend of the lags. As mixed-effects modeling treated jour-
nals as a source of random variation and allowed the inter-jour-
nal variability to be strictly normalized, which produced a safe
result for expanding discussion over all KAMJE journals (10).
We preferred to view the inter-journal difference as random
and avoided disputing why and how much there were differ-
ences according to the journal identity. The estimates of slopes
(annual changes) for the lags were meant to indicate a popula-
tion prediction, which truly did not indicate forecasting but a
collective output amounted by what policies journals had taken
and what circumstances they had coped with.

The lead lag, days between acceptance and publication, showed
wide variability both between journals and between the year of
publication. Reduction of the total publication lag relied defi-
nitely on reduction of the lead lag. A sound speculation exists
for the reduction of the lead lag in which the change was tech-
nical, including a recent introduction of online-first publication
and redesign of a flow of manuscripts in many KAMJE journals.
Thus, in order to shorten the lead lag, every journal can take the
same above plan irrespective of its identity or discipline, and
are urged to reform weak segments in the process. They will get
a decent opportunity to reduce lead lag.

Failure in reducing acceptance lag is intriguing to KAMJE ed-
itors. That was the one that they most deplored in the results.
Editors should pay attention to the fact that acceptance lag and
lead lag amounted to total publication lag by the same weight.
Average length of the acceptance lag of the KAMJE journals was
drifting over the same range with that of the PubMed journals,
100-150 days (3). It occurs to us that medical journals had al-

1240  http://jkms.org

ready reached a limit of efficiency of traditional peer review, so
calling it, “a glass ceiling”” Scheer (11) raised credible concerns
about incompleteness and slowness of the traditional review
system, based on an authors’ survey framed by the Nature Pub-
lishing Group in 2014 (12).

Forgetting the P value, narrower CI pertaining to the accep-
tance lag suggests that our estimation on the acceptance lag
was much more precise than the lead lag (13.2 vs. 21.2 days).
Moreover, narrow variability in acceptance lag between jour-
nals (ICC [acceptance] = 0.25) also supports journal identity-
dependent factor takes scarcely into account in reducing that
lag. The narrow variability in itself strongly indicated an actual
difference in peer review system was small between the KAMJE
journals, opposed to the previous instance of the lead lag.

Prolongation of peer review is associated with increasing num-
ber of papers worldwide and growing number of interdisciplin-
ary research, whose improvement should be shared by authors,
reviewers, and editors (13). We, however, stuck to emphasizing
the role of the editors, not only because of its importance but
because of our primary focus. If the lead lag depends on a tech-
nical aspect of the journal publication, the acceptance lag is
subject to the elementary conditions about efficient peer re-
view systems, starting with triaging manuscripts, identifying a
good reviewer, educating them, encouraging and rewarding
them (14,15), publishing guidelines, improving a review pro-
cess, and more. An editorial authored by Gasparyan (16) sum-
marized a good list of a few strategic efforts for editors to pro-
mote a big difference in delivering successful editing and pub-
lishing.

It was evident that the KAMJE editors have dedicated to re-
ducing the lead lag for boosting journal efficiency and it is like-
wise clear that now is the time to attempt to reduce the accep-
tance lag. While the traditional peer review system faces a lot of
doubt and challenge, we do not have the single most efficient
peer review system possible. The KAMJE journals are adminis-
tered by pure academic societies of medicine that confers the
journals on a unique status, opposed to other medical journals
published abroad. Thus, the KAMJE journal editors have to use
their initiative to change everything on the journal quickly
based on the needs of the journal, regardless of profit-genera-
tion. They have spent much time probably on changing page
layout, designing the cover, and revamping the flow of the man-
uscript from authors to XML-depositor, until now. They have to
spend much more time to advance the process of peer review.

In a sense, our approach was not fair. The result was concoct-
ed from journals of different types of publication; that is, online-
first publication, online publication after print, and the recently
commencing online-only publication. According to Alves-Silva
et al. (17), publication delay was significantly linked to journal
identity, the amount of publications per journal, and inversely
the journal impact factor, none of which were included in this

https://doi.org/10.3346/jkms.2017.32.8.1235
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research. Another limitation also lurked in the raw dataset. The
Crossref metadata had some errors in the timestamp, from which-
ever they originated. While the only issue we could address was
falsely negative calculation of the lag values that was ruled out,
other issues still might be hidden in the dataset. We found it hard
to design code for locating all types of errors. Furthermore, it
was a voluntary option for submitting the publication history to
the Crossref; that was the main reason why the final dataset con-
tained just 10 of the 17 journals; that also posed a question about
selection bias between journals that provided timestamps or not.

We limited the subject of this research to the so-called ‘jour-
nal articles, categorized as either original articles or case reports.
Types of articles not included in the research might be editori-
als or reviews or opinions, which, to our knowledge, were not
eligible for regular peer review, or at least, published after a ded-
icated process other than regular review, in some journals. In-
cluding them in the analysis would have ruined our purpose and
contaminated the results. Actually, we could easily find that some
journals omitted the timestamps of those articles.

Moreover, throughout the manuscript, we were saying the
timestamps of ‘the KAMJE journals’ instead of saying ‘the KA-
MJE Scopus journals! Developing and debugging the R code,
enormous PMIDs obtained from random KoreaMed Synapse
articles were attempted and yielded a bad return because those
timestamps were often blank in the Crossref pages. Putting a
limit to the Scopus journals yielded a good return, finally we
had to scrape articles of the KoreaMed Synapse journals indexed
in the Scopus. It was inevitable to acquire good timestamps.

We reported a cross-section of the publication delay of the
last 4 years by investigating 10 KAMJE journals. The KAMJE jour-
nals have reduced the total publication delay entirely by means
of reducing the lead lag, not by reducing the acceptance lag. Along
with their struggle over the lead lag, editors must encourage fur-
ther accelerated peer review processes. This finding warrants a
consistent follow-up, driven by the editors.
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