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Abstract – Background: The internet has changed the way we access and publish Orthopaedic literature. Traditional
subscription journals have been challenged by the open access method of publication which permits the author to make
their article available to all readers for free, often at a cost to the author. This has also been adopted in part by tradi-
tional subscription journals forming hybrid journals. One of the criticisms of open access publications is that it provides
the author with a “pay to publish” opportunity. We aimed to determine if access to the journals impacts their influence.
Methods: We selected the top 40 Trauma and Orthopaedic Journals as ranked by the SCImago Rank. Each journal was
reviewed and assessed for the journal quality, defined by reviewing the journal impact factor and SCImago rank; influ-
ence, defined by reviewing the top 10 articles provided by the journal for the number of citations; and cost of open
access publication. Results: Of the top 40 journals, 10 were subscription, 10 were open access, and 20 were hybrid
journals. Subscription journals had the highest mean impact factor, and SCImago rank with a significant difference
in the impact factor (p = 0.001) and SCImago rank (p = 0.021) observed between subscription and open access jour-
nals. No significant difference was seen between citation numbers of articles published in subscription and open access
journals (p = 0.168). There was a positive correlation between the cost of publishing in an open access journal and the
impact factor (r = 0.404) but a negative correlation between cost and the number of citations (r = 0.319). Conclusion:
Open access journals have significantly lower quality measures in comparison to subscription journals. Despite this, we
found no difference between the number of citations, suggestive of there being no difference in the influence of these
journals in spite of the observed difference in quality.
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Introduction

Orthopaedics is an ever-evolving specialism with practice
regularly being improved due to developing evidence and
research. Research is the cornerstone of this evolution, as the
premise is to find a solution to a problem or identify a new idea
that can further improve current practice.

There is an ongoing drive for doctors to undertake research
in current practice, and there are many reasons why this is the
case. Such reasons include aiming to improve patient outcomes
with better equipment, techniques, or standards of care.
Research can often progress the understanding of pathology
and theories behind improved practices. For the individual,
publishing research can improve their reputation and stand
within their field of interest [1]. Research is also currently a

requirement of the orthopaedic training programme in the
United Kingdom [2].

Due to the various reasons for undertaking research, there
may emerge a conflict between the individual’s requirement
to publish research and the standard of research [3]. Therefore,
the overall ‘quality’ of a research project may be of a lower
standard, having minimal or no impact on practice.

Many well-established journals have a strong reputation for
publishing only high-quality research [4]. This is often reflected
by the impact factor of the journal. The impact factor is an
index score calculated based on the yearly mean number of cita-
tions for articles published by a journal over two years [5].
These have been published in ranking order for readers to
understand the impact or importance of a publication from these
journals.

Traditionally readers would be required to subscribe to a
journal to read the published research. Alternatively, the reader
would be able to access a copy of the journal from their*Corresponding author: Robert.cooke@doctors.org.uk
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institution’s library [6]. Subscription to these journals was often
dependent upon the popularity of the journal and the clinical
importance of the research published within.

With the development of the Internet, the medium in which
journal articles are published and distributed has changed dras-
tically. This has provided the reader with an easier search for
their desired topic and gain immediate access to published arti-
cles. The Internet has also enabled the reader to access a
broader number of articles published across the world.

In turn, this change to greater availability of articles online
has created “open access” journals. Open access journals pro-
vide free download articles to any reader which the journal
has published. Instead of the reader paying to read the article,
the author of the publication may have paid the journal a fee
to publish the article so that it is available to all. Subsequently,
open access journals could be criticised for providing a “pay to
publish” culture, which provides the author the benefits of pub-
lishing at a cost. This method could be criticised for publishing
lower quality research in comparison to subscription journals
due to higher acceptance rates [3, 7, 8].

Some subscription journals now allow the author to publish
via either open access or subscription methods. This has created
three different types of journals based on their publishing meth-
ods. Subscription journals are those which once published the
articles are only available to those readers who have subscribed
to the journal via individual or institutional access. Open access
journals are those in which the reader and journal have made
their article available to all readers free of charge. Hybrid jour-
nals adopt both methods of publication and provide the author
of the article with the option to publish in either format.

This study aimed to determine if open access journals are
now as influential as subscription-based journals.

Method

We selected the top 40 Trauma and Orthopaedic Journals as
ranked by the SCImago Journal and Country Rank as of
January 2020. We excluded the journals which were based
on sports medicine and basic science.

The SCImago Journal and Country Rank is an online portal
that is publicly available to enable analysis and comparison
between journals based on journal metrics [9].

For each journal, we collected data from reviewing freely
available online material. Firstly, we reviewed the publication
method of the journal from its “Author’s Instructions”. If it
was identified as being a journal that provided open access pub-
lishing, then its cost was recorded. The Impact Factor, SCImago
Rank, and H-index were recorded for each journal online. Each
of the top 40 journals websites were reviewed for a list of their
“Top 10” most popular, downloaded, or viewed articles. Each
of these articles was reviewed for the article publication method
and the number of citations recorded on Google Scholar. The
number of downloads, views, or captures was also recorded
from the article publication page on the journal’s website.

The data collected was then analysed and sub-categorised to
identify if any statistical differences could be seen. Firstly, the
journals were categories into their publication method of sub-
scription, open access, or hybrid. These categories were then

compared for journal quality, journal influence, and publica-
tion cost. We defined journal quality as the higher the Impact
Factor, SCImago Rank, and H-index, the higher the quality
of a journal. Journal influence is the number of citations a pub-
lished article receives. The publication cost is the amount the
author would have to pay in order for their article to be
published.

Results

Of the top 40 journals, 10 were subscription, 10 open
access, and 20 hybrid journals. These are listed in Table 1 in
order of SCImago Journal Rank. It was only possible to review
articles for 30 of the 40 journals as 10 journals did not provide a
list of their most read, downloaded, or viewed articles. In total,
this provided 244 articles for review, with journals providing
varying numbers of their most popular, downloaded, or viewed
articles. Of the 244 articles available, 87 were published via
open access and free to the reader.

Journal quality

The Subscription journals had the highest mean impact fac-
tor, SCImago rank, and H index. Open access journals had the
lowest in all three of these categories (Table 2).

T-Tests were performed between the different journal types
for impact factor and SCImago rank to assess any statistical dif-
ference. A significant difference between the impact factor and
SCImago rank was seen between subscription and open access
journals (p = 0.01 and p = 0.021 respectively). No other statis-
tical differences were seen between the journal types.

Journal influence

Subscription journals had the highest number of citations
and mean citations per article compared to Open Access and
Hybrid Journals (Table 3). Despite the higher number of cita-
tions, it was not statistically significant.

The publication method of individual articles of either sub-
scription or open access for all journal types was compared.
This allowed a comparison between a greater number of sub-
scription and open access articles, demonstrating a greater dif-
ference in mean citations per article (Table 4), but this was still
not a statistical difference.

Subscription-only journals demonstrated a higher mean of
citations per article than the subscription articles within a hybrid
journal. Open access only journals had a higher mean citation
per article than open access articles available within hybrid
journals. These differences, however, were not statistically
significant.

Publication cost

Publishing within an open access journal requires a mean
cost of publication of £1007 with a range of £0–£1790. Hybrid
journals had a higher mean cost for open access publication at
£2300 (range £1922–£2646). Spearman rank correlations
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between the cost of open access publishing and the journal
quality measures were observed for Impact Factor
(r = 0.404), SCImago Rank (r = 0.316), and H index
(r = 0.534). Each of these demonstrates a strong positive
correlation.

There was a negative correlation between the cost of open
access publication and the mean number of citations for the
journal (r = �0.319).

Discussion

Journal quality

We determined journal quality on the impact factor, SCI-
mago journal rank, and H index, the higher the journal scored
for these scoring systems, the higher the journal quality. These
scoring systems enable the reader to compare “like-for-like”

Table 2. Mean values of quality measures for subscription, open access and hybrid journals.

Journal type Mean impact factor Mean SCImago rank Mean H index
Subscription 2.859 1.434 115.30
Open Access 1.717 1.040 36.50
Hybrid 2.327 1.403 95.95

Table 3. Collective data for the articles provided for each journal type.

Journal
type

Journals with
data

Total
articles

Total
citations

Mean citations
per article

Mean articles
per journal

Range of years of
publication

Median year of
article publication

Subscription 8 69 19,522 282.9 8.625 1993–2019 2015
Open access 5 30 8031 267.7 6 1969–2019 2012
Hybrid 17 145 7858 54 8.529 2000–2020 2018

Table 4. Citations of different publication methods (p = 0.168).

Publication method Total articles Total citations Mean citations per article
Subscription 157 29,152 185.7
Open access 87 9308 107.0

Table 1. Journals reviewed by publication method listed by SCImago Journal Rank.

Subscription Journals Open Access Journals Hybrid Journals
Arthroscopy – Journal of Arthroscopic

and Related Surgery
Acta Orthopaedica Current Trauma Reports

Clinical Orthopaedics and Related
Research

Bone and Joint Research Bone and Joint Journal

International Orthopaedics Journal of Orthopaedics and
Traumatology

Journal of Arthroplasty

Journal of Orthopaedic Trauma International Journal of Shoulder
Surgery

Journal of Bone and Joint Surgery – Series A

Foot and Ankle International International Journal of Spine Surgery Journal of Shoulder and Elbow Surgery
European Spine Journal World Journal of Orthopaedics Knee Surgery, Sports Traumatology & Arthroscopy
The Journal of American Academy of

Orthopaedic Surgeons
Advances in Orthopedics Spine

Journal of Orthopaedic Research Journal of Foot and Ankle Research Orthopaedic Clinics of North America
Journal of Spinal Disorders and

Techniques
Journal of Orthopaedic Surgery and

Research
Archives of Orthopaedics and Trauma Surgery

Journal of Hand Surgery CiOS – Clinics in Orthopedic Surgery Journal of Orthopaedic Trauma
Spine Journal
Knee
Journal of Paediatric Orthopaedics
The Journal of Knee Surgery
Orthopaedics and Traumatology: Surgery and

Research
Orthopedics
Injury
Clinical Spine Surgery
HIP International
European Journal of Orthopaedic Surgery and

Traumatology
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journals based on their journal metrics. The premise of these
scoring systems is that they are based on the average number
of citations per article within the journal over a period of time.
The quality measures (impact factor, SCImago Journal Rank,
and H index) were all significantly greater for the purely sub-
scription journals than the purely open access journals. Addition-
ally, there was a significantly greater impact factor observed
for hybrid journals than purely open access journals. This sug-
gests that journals publishing articles with some element of
subscription (subscription only or hybrid) have an average
higher quality of articles than those exclusively open access.

However, the hybrid journals had no statistical difference in
quality measures to the subscription journals. Therefore, we can
surmise that publishing open access articles alongside subscrip-
tion articles in hybrid journals do not have a detrimental effect
on these quality measures compared to subscription-only jour-
nals. Therefore, the mode of publication does not have an
impact on the scoring of these quality measures.

The lower quality measures for the open access journals
alongside a cost to the author are supportive of the theory of
paying for publication. This theory has been surmised as the
articles published in open access journals have lower average
journal metrics, so therefore presumed to be of lower quality.
Open access journals rely on publishing papers in order to make
a financial profit. It could be hypothesised, therefore, that in
order to increase their profit, they may have a higher acceptance
rate of papers for publication, as the number of people who read
the article does not impact the journal’s profit.

Open access is a newer form of publication method in com-
parison to the traditional subscription method. This, therefore,
may provide the traditional subscription journals with greater
perceived importance within the orthopaedic community. This
could lead to readers citing these articles more frequently in
their own work as they feel that these papers are of greater qual-
ity. Are the traditional journals article’s promoted better, so
readers are more likely to see them than articles in lesser
well-known journals.

An author’s desire to publish can be multifactorial. These
include the fact that publications are currently one of the criteria
required by Orthopaedic Specialist Trainees in the United
Kingdom to enable them to receive their Certificate of Comple-
tion of Training (CCT) [2]. Furthermore, there is the need for
every surgeon to maintain Continual Professional Development
(CPD) and demonstrate this as part of their appraisal process
[10]. Individually publications provide the authors with the
‘kudos’ of having their work published [1] and can be used
as reference when demonstrating an author as a key opinion
leader [11].

Journal influence

Journal influence was defined as the number of citations
achieved for the top 10 articles published by the journal. When
we reviewed the number of citations for open access and sub-
scription journals, we found no significant difference between
the two types of journals. The hybrid journals had the lowest
mean number of citations of all three journal types. However,
when the hybrid journal articles were separated into those
which were published by subscription and open access and

added to the respective groups, there remained no significant
statistical difference between the publication methods.

Open access articles are more readily available to the reader
as they are free to access. This greater ease in availability may
mean they have as good a chance of impacting practice as arti-
cles in higher-ranked subscription journals. Our results show no
statistical difference between the citations achieved for the top
10 articles of open access and subscription journals. Therefore,
publishing via open access which is statistically lower-ranked
journals, can provide as much influence as publishing in higher
impact subscription journals [4]. However, this in turn could
lead to the potential danger of lower quality articles having a
greater effect than they should on clinical practice. This high-
lights the importance of the reader critically analysing individ-
ual papers to assess the validity of the conclusions.

The ability of readers to search for articles easily by key-
words on databases such as PubMed and Google Scholar has
promoted open access articles as the reader can immediately
access these articles. In comparison to subscription publications
which can be found as easily but may not be instantly
accessible.

Our sample size from each journal to assess the influence of
the journal is relatively small, but we feel it is reflective of the
journal articles available. It would be interesting to see if this
trend was matched in other specialities other than orthopaedics.
Also, we should comment that a completely fair comparison
between the number of downloads, views, and captures could
not be performed as the metrics each journal provided were
different.

Publication cost

The cost of publishing for each open access journal was
ascertained from reviewing the online author’s instructions to
identify the fee. In most cases, there is a significant amount
of money required, at the author’s expense, to publish an article
as open access. We identified that there is a positive correlation
between the impact factor and the price of publishing for open
access articles. This highlights that in order to have work pub-
lished in a higher-ranked journal, this comes at a greater finan-
cial cost to the author. This again may suggest that paying for
open access may provide a pay to publish facility, as to have an
article in higher-ranked journal is at greater cost to the author.

There is no data available within the public domain regarding
acceptance rates for each journal, so it is therefore unclear if it is
easier to be accepted for publication in open access in compar-
ison to subscription journals in orthopaedics. This information
would potentially be very valuable to the reader and the author.
It would demonstrate the standard of acceptance threshold for
each journal as well as provide the author with an understanding
of their chances of successful submission. Such information
could then be compared to the type of Journal, Subscription or
Open Access, and compared to any publication fee to either sup-
port or reject the theory that it is easier to publish work in open
access as is thought to potentially be the case [4, 7].

Our data identified that publishing by open access in a more
expensive journal may provide your publication in a higher
impact journal, but this does not necessarily provide more
citations.
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Conclusions

An author publishing their work in an open access journal
may be able to achieve as great an impact in the orthopaedic
community as if they published in a higher-ranked subscription
journal. The articles published in subscription and hybrid jour-
nals have a greater average number of citations and higher qual-
ity measures. However, the potential influence of the article is
not dependent upon the type of journal it is published within.

Published acceptance rates of publications submitted to
journals potentially could provide the reader with a greater
understanding of the acceptance threshold for individual
journals.

The high costs for the author associated with open access
journals may be a barrier to their ability to publish significant
findings, and with the importance attached to clinicians’
involvement in research, this could result in individual financial
concerns.

In an era of evidence-based medicine driving improvements
in clinical practice and patient outcomes, it may be argued that
all publications should be available to readers so they can make
the most informed decisions for their practice. The importance
of a reader’s ability to critically analyse an article remains the
most important factor in determining their own opinion in use
within their practice.
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