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Abstract: Technological development has transformed academic publication over the past two
decades and new publication models, especially Open Access, have captured an important part of the
publishing market, traditionally dominated by the Subscription publication model. Although Health
Sciences have been one of the leading fields promoting Open Access, the perspectives of Health Science
researchers on the benefits and possibilities of Open Access remain an open question. The present
study sought to unveil the perspective of researchers on scientific publication decisions, in terms
of the Subscription and Open Access publication model, Gold Road. With this aim, we surveyed
Spanish researchers in Health Sciences. Our findings show that the value of publishing in Open
Access journals increases as the experience of the researcher increases and the less she/he values the
impact factor. Moreover, visibility and dissemination of the results are the main determinants of
publication when choosing an Open Access journal as the first option. According to the response of
the researchers, the reduction of fees and the increase in financing are important economic incentive
measures to promote the Open Access publication model. It is widely accepted that the volume of
Open Access publications will increase in the future.
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1. Introduction

Open Access is the free online availability of scientific research content for reading, downloading,
copying, distributing, and printing texts. The only restriction is the recognition of copyrights and
intellectual property of the authors of the works, as stated by the Budapest Open Access Initiative
(2002), as endorsed by the Bethesda Declaration (2003) and the Berlin Declaration (2003). From these
three initiatives, the development of the Open Access movement has been positive and enormously
important for science [1], and it has provided significant economic benefits to society [2]. However,
despite the changes observed in scientific publication and the increase in Open Access publications [3–5],
its use is not as high as predicted. For instance, the objectives set in the 7th Framework Programme:
Horizon 2020 [6] regarding the percentage of Open Access publications have not been fully attained,
especially for research financed by European funds. It implies the need for a definitive boost to the
publication model.

Researchers have two Open Access publication channels, Gold Road, for publications in Open
Access scientific journals, and Green Road, which allows self-archiving in the institutional Open Access
repositories. It is possible to deposit research papers in the institutional Open Access repositories
once the article has been accepted by a Subscription journal, despite the journal’s embargo period.
This option is valid as long as it is specified in the contract or agreement made with the journal.
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To know the conditions of deposits subject to each journal, one can consult two databases, Dulcinea,
for searching within journals in Spanish, and Sherpa/Romeo, for journals in other languages.

Thus, if researchers decide to publish in scientific journals, the main publication models are,
firstly, traditional Subscription journals, where researchers try to select a scientifically recognized
journal or with a high impact factor, and secondly, Open Access journals, characterized mainly by their
high visibility and dissemination [7], an aspect that can increase the presence of the author’s work
in digital media. In this context, the researchers’ perspective on scientific publication is particularly
relevant, considering the two publication models. Researchers assume a double role: on the one
hand, they are consumers of information and, on the other hand, authors of content. In the latter
case, the researcher faces the dilemma of choosing a scientific journal, where to publish the results of
his/her work, and the most appropriate publication model to achieve his/her objectives [8,9]. In the
development of new strategies, it is therefore fundamental to know the determinants of Open Access
publication, the opinion of the author as to the available information on the model of publication, and
their forecast about the future of Open Access.

The most prominent publishers offer different publication channels [9,10]: Subscription journals,
to which libraries or research centres usually pay subscription fees; and full Open Access journals,
where publication fees can be supported by the author [11]. Moreover, there are Subscription journals
that allow researchers to publish in Open Access. They are called hybrid journals. Authors who
publish their articles in Open Access have to pay publication fees. However, there are no subscription
fees for these articles. The Open Access publication fees, Article Processing Charge (APC), are higher
in hybrid journals than in full Open Access journals [3], and payment seems to be influenced by
disciplinary self-identification [12]. Additionally, in the transformation of Subscription to Open Access
publications, the publishers have expanded the publication services offered to the researcher [3,13] and
have modified the embargo periods [14,15]. Although there are some journals which have converted
from Open Access to traditional Subscription, there is an increasing trend towards Open Access [16].
Publishers such as MDPI (1996), Biomed Central (2000), or Public Library of Science (2003) are pioneers.

The search for a higher impact factor [9,11], the total costs of publication [15], and the quality of
the contents [9] are some barriers that have impeded the achievement of the objectives for this decade.
Review of the main databases and studies carried out during the last decade show differences in the
percentage of Open Access publications, depending on the discipline considered [8,17,18] or country
of origin [18]. Specifically, in the area of health sciences, the need for greater internationalization of
publications and social interest in research results [19] give it a prominent place within Open Access
publications. Moreover, Open Access facilitates the transformation of research into practice [20].

The present study seeks to explore the determinants of Open Access publications, Gold Road,
in the area of Health Science, through a survey conducted among medical researchers in Spain.
The results obtained indicate that the experience of researchers in Open Access publication, as well as
the impact of the journals, their visibility, and dissemination in the Open Access journals, are relevant
to the evaluation of the model. It also evaluates the researchers’ perspective about economic incentive
measures aimed at promoting the publication model.

In the next section, previous surveys on researchers’ perspectives of Open Access are discussed.
Next, a series of hypotheses to be tested are proposed and the research methodology is explained.
Finally, the results and their discussion are presented.

Literature Review

The first studies exploring the main determinants of Open Access publication, such as that
[carried out internationally by the European Commission [21] or in Europe within the 7th Framework
Programme [22], found important differences among disciplines and the country of origin. These results
are supported by subsequent studies carried out in Germany [17], in Italy [23], and other European
countries [18]. The reasons that may explain the results refer to the researchers’ publication culture,
the Open Access incentive policies, or the regulations applied in each country.
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With reference to the Open Access determinants, knowledge of the model and experience in Open
Access publication are relevant aspects in choosing the Open Access journal as the first option [17,18].
Researchers’ publication decisions are based on personal opinion of the publication model and academic
recognition. This opinion is supported by other studies, where the researchers’ experience in Open
Access publishing is shown as one of the main determinants for choosing the Open Access publication
model [7,22].

The study carried out by the University of Eastern Piedmont [24] indicates that publication
decisions are mainly influenced by the social norms of each institution. Despite showing a positive
relationship between the researcher’s status and the knowledge of the Open Access publication model,
according to this study, familiarity with the Open Access publication model is insufficient to influence
publication decisions [23].

In the specific case of Health Sciences, the study by Eger [17] in Germany shows that the disciplines
of Biology and Health Sciences have the highest percentage of Open Access publications, where 54
percent of researchers have sometimes published using this model. Similar results were obtained
in Greece, Italy, and Turkey [18], where the highest percentage of researchers, who have sometimes
published in Open Access, is in the area of Health Sciences. One of the main reasons for nonpublication
in Open Access, explained by the researchers, is the high cost of publishing in Open Access journals.
These results are supported by the study carried out in Italy by Migheli and Ramello [24].

In Spain, the researchers’ publication decisions have been analyzed by the European
Commission [22] or Eger’s study [18]. The results highlight the higher probability of Open Access
publishing in Spain than in Germany and other European countries. More recently, Ruiz-Pérez [25]
carried out a survey directed at Spanish researchers, finding differences among disciplines and age
groups. The results show that almost 70 percent of researchers had sometimes published in Open
Access. In terms of disciplines, medicine stands out, where 89 percent of researchers have knowledge
of the Open Access publication model.

Despite the great interest of Health Science in the Open Access publication model, previous
studies have not specifically addressed the determinants and perspectives in this particular area, except
as part of more general studies. Moreover, the relevance of the different economic incentives has not
been studied. The present study fills this gap.

2. Materials and Methods

2.1. Hypothesis

Knowledge of the Open Access publication model and experience in publishing using this model
can be decisive in evaluating it and choosing an Open Access journal as the first option [17,18].
Despite the fact that the seniority of the researchers does not mean greater knowledge of the model of
publication [17], the results show that the higher the status of the researcher, the higher the experience
in the Open Access publication and the assessment of the model. This association is observed in
disciplines such as medicine [24]. This raises the first hypothesis about researchers in Spain:

Hypothesis 1 (H1). The higher the research experience of the medical researcher, the higher the assessment of
the Open Access publication model.

Open Access publishing has undergone significant evolution in the last two decades. However,
there are different barriers that have prevented a definitive boost to the model. Among the most
prominent are the publication costs [3,26,27]. Economic incentive measures, aimed at reducing the
cost of Open Access publishing and coordinated by different interest groups, can help increase the
number of Open Access publications. The economic viability of these incentive measures is justified by
previous studies [9,15,28]. It leads to our second hypothesis:
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Hypothesis 2 (H2). Medical researchers consider that lower publication fees could boost the Open Access
publication model.

One economic incentive measure is to increase funding for Open Access publishing [3,5,26,27],
which needs the key participation of funding institutions [3,15]. Increased funding for Open Access
publication can be accomplished through two main ways. The first is financing of the publication by
the research centre or by an external institution. The second could be the allocation of a part of research
budgets to an Open Access publication. Our third hypothesis states its relevance:

Hypothesis 3 (H3). Medical researchers consider that an increase in funding is an adequate economic incentive
measure to promote the Open Access publication model

The increase in digital content available in Open Access, the consideration of the number of
downloads of scientific articles, and the growing importance of academic and research social networks
have changed the perspective of researchers on scientific publication. The demand for greater visibility
and dissemination of content [7] and the reduction of embargo periods [15] may be decisive in the
increase in Open Access publications. The authors who have experienced this are possibly more
likely to expect that the advantages of Open Access will push its development. This leads to our
fourth hypothesis:

Hypothesis 4 (H4). The higher the valuation of the experience in open access publishing, the higher the expected
increase of Open Access publications volume.

Finally, according to the results obtained in previous studies, the fundamental factor when choosing
an Open Access journal as the first option is the visibility and dissemination of content [7,14,23].
This aspect differentiates Open Access publications from subscription publications, in which the impact
factor is more highly valued [9,11,29]. This motivates our fifth hypothesis:

Hypothesis 5 (H5). The main reason for Open Access publication is visibility and dissemination.

2.2. Research Setting

The main objective is to unveil the perspective of health science researchers on decisions about
scientific publication. For this purpose, a survey was designed and sent to Spanish researchers
belonging to Doctorate Schools of Medicine, included in the Registry of Universities, Centres and
Degrees (RUCT) of the Ministry of Education, Culture and Sport. Questionnaires were drawn up using
Google Drive forms. The data collection was from the information published, gathering the contact
information of researchers through the web pages of each Doctoral School.

As a previous step to sending the questionnaires, the survey was reviewed by experts in the
subject. The final questionnaire was sent to 3374 researchers belonging to 53 universities. The data
were collected in three phases, developed during the second half of 2018. The first started on October
3, the second on November 4, and the third on November 26.

2.3. Survey Description

The questionnaire was divided into four parts (see Appendix A). The first part was designed to
test hypothesis H1. For this purpose, information regarding research experience, the percentage of
Open Access publications, and the assessment of experience in Open Access publication were collected.
The measurement of the first and third questions was carried out using a five-point Likert scale, where 1
gives a minimum or very unfavorable score and 5 is the maximum score or totally favorable. The second
part refers to hypothesis H5. It evaluates the selection criteria for the scientific journal, considering the
two main models, the sources of information for choosing the journal, and the factors related to the
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selection of Open Access as publication model. The third part refers to the economic incentives in terms
of Open Access publication, in reference to hypothesis H2 and H3. The fourth part asks researchers’
opinion on the information available about the Open Access model, following hypothesis H4. Finally,
researchers could express their opinion and experience in scientific publication via email. Comments
received have been added to the survey results in the Discussion and Conclusions section.

2.4. Statistical Methods

We assessed the validity of the set of items using the Cronbach’s coefficient alpha [30]. We used
5% as our level of significance and 95% confidence intervals. We studied the bivariate relations using
contingency tables and tested the relations with the Chi-square test for our hypotheses H1, H2, H3,
and H5. We disentangled the effects of the different variables on the percentage of Open Access
publication and on the valuation of the Open Access model with Ordinary Least Square regressions,
which allowed us to test our Hypothesis H4. In order to assess how each determinant affects the
probability of expecting an increase in the future use of the model, we used a logistic regression,
which is best adapted to the probability estimation of a dichotomous variable.

3. Results

3.1. Descriptive Statistics

The survey was sent to 3374 researchers and 414 responses were received, the response rate was
12.3%. The majority of respondents had more than 6 years of research experience (97.8%) and 72.9%
had more than 18 years of research experience. On average, researchers state they have published
22% (SD = 22.43) of their papers as Open Access. Measured on a five-point Likert scale, where 1 is the
lowest score and 5 the highest, researchers’ valuation of their experience in Open Access publishing is
3.40 (SD = 1.11).

With respect to the relevance of the different economic incentives to Open Access publications,
85.8% and 84.7% of researchers consider as adequate measures the reduction in publication fees and an
increase in funding, respectively. Regarding the main determinants on the selection of a journal as a
first option, the impact factor is the most valuated reason, with a mean of 4.59 (SD = 0.80), followed by
publication topic (mean = 4.25, SD = 0.89) and publication costs (mean = 3.41, SD = 1.28). The rest of
the determinants are less relevant (see Table 1).

Table 1. Assessment of the selection criteria of a scientific medical journal.

Selection Criteria N Mean Standard Deviation (SD)

Impact Factor 364 4.59 0.80

Publication topic 364 4.25 0.89

Cost of publication 363 3.41 1.28

Open Access/Subscription 362 2.62 1.19

Rejection rate 360 2.39 1.08

Periodicity of publications 361 2.26 1.13

Number of articles/year 362 2.22 1.12

When the decision is restricted to an Open Access journal, dissemination and visibility were
the major selection criteria, with a mean of 3.99 (SD = 1.16), followed by impact factor (mean = 3.86,
SD = 1.21), academic recognition and, lastly, the cost of publication (see Table 2).
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Table 2. Assessment of the selection criteria of an Open Access medical journal.

Selection Criteria N Mean Standard Deviation (SD)

Visibility and dissemination 353 3.99 1.16

Impact factor 356 3.86 1.21

Academic recognition 351 3.18 1.24

Cost of publication 353 2.75 1.39

Given the dilemma of choosing between two journals, subscription and Open Access, both with
the same topic, academic recognition and cost of publication, if the Subscription journal has an impact
factor equal to 1, the medical researcher would prefer to publish in the Open Access journal if it has
an impact factor equal to 1.35 (SD = 0.47). On the other hand, when considering two journals on
the same topic, academic recognition and impact factor equal to 1, if the Subscription journal has
a publication cost of €2500, the health science researchers express willingness to pay up to €1619
(SD = 997, confidence interval 95%: 1516 to 1721).

Finally, 70% of researchers answered that currently researchers do not have enough information
about the Open Access publishing model. In addition, 85% of researchers responded that the percentage
of participation of Open Access publications, in the total volume of publications, will increase in
the future.

3.2. Contingency Table Analysis

The data obtained in the survey present different types of associations between the qualitative
variables. The validity of the set of items, measured by the internal consistency method based on
the Cronbach’s coefficient alpha [30], obtains an alpha value of 0.71, allowing the joint analysis of
the variables. The study of the association between qualitative variables is based on the following
contingency tables:

Hypothesis H1 relates the higher experience to an increase in the assessment of the Open Access
publication model; 26.4% of researchers who have rated the experience in Open Access publishing
with the highest score, 5 points, have between 6 and 18 years of research experience, and 73.6% over 18
years (see Table 3). This positive association between the variables is not significant (Chi-square test:
X2(12) = 15.075, p = 0.237).

Table 3. Assessment of experience in Open Access publishing (1 to 5) according to years of experience.

1 2 3 4 5 Total

<6 years 0 3 1 4 0 8
6–18 years 5 5 33 26 14 83
>18 years 23 26 78 92 39 258
TOTAL 28 34 112 122 53 349

Result 1: The higher the research experience, the higher the relative assessment of Open Access
publication by medical researchers. This relationship is not statistically significant, so hypothesis H1

cannot be accepted.
Hypothesis H2 considers the reduction of fees of publication as an adequate measure of economic

incentive to publish in Open Access; 94.3% of the researchers who have rated the publication cost with
a 5 think that the reduction of fees may be a measure of economic incentive, for a 95% confidence level
(see Table 4) (Chi-square test: X2(4) = 35.525, p < 0.001).
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Table 4. Relevance of the cost of publication in choosing the journal (1 to 5), compared with the
reduction of Open Access fees as an incentive measure (YES/NO).

1 2 3 4 5 Total

NO 16 11 13 7 5 52
YES 27 25 86 91 82 311

TOTAL 43 36 99 98 87 363

Note that 90.2% of researchers who gave a 5 point assessment of the cost of publication, as a
determining criterion in the choice of the Open Access journal, believe that the reduction in fees may
be a measure of economic incentive to Open Access publication, for a 95% confidence level (see Table 5)
(Chi-square test: X2(4) = 11.131, p = 0.025).

Table 5. Relevance of the cost of publication in choosing the Open Access journal (1 to 5), compared
with the reduction of Open Access fees as an incentive measure (YES/NO).

1 2 3 4 5 Total

NO 20 10 12 2 5 49
YES 74 53 71 60 46 304

TOTAL 94 63 83 62 51 353

Result 2: The more significant the cost of publication, the more relevant the reduction in
fees considered as an economic incentive measure to promote the Open Access publication model.
This relationship is statistically significant for a 99 percent confidence level, so hypothesis H2 is
accepted. Considering the researchers who value most the cost of publication in Open Access journals,
the relationship is statistically significant for a 95% confidence level (p = 0.025). In this case, hypothesis
H2 is also accepted.

Hypothesis H3 relates to the increase in funding for publication as an economic incentive measure
to promote the Open Access publication model (see Table 6). Note that 93.1% of researchers, who rate
the publication cost with a 5, without specifying the publication model, believe that an increase in the
funding may be a measure of economic incentive to Open Access publishing, for a 95% confidence
level (Chi-square test: X2(4) = 27.212, p < 0.001).

Table 6. Relevance of the cost of publication in the selection of the journal (1 to 5) compared with the
increase in funding, as an initiative measure, in Open Access (YES/NO).

1 2 3 4 5 Total

NO 16 9 17 8 6 56
YES 27 27 82 90 81 307

TOTAL 43 36 99 98 87 363

Note that 94.1% of researchers, who value the cost of publication with a 5, as the main criterion
for choosing the Open Access scientific journal, think that increased funding may be a measure
of economic incentive for the model (see Table 7), for a 95% confidence level (Chi-square test:
X2(4) = 15.395, p = 0.004).

Table 7. Relevance of the cost of publication in the selection of the Open Access journal (1 to 5)
compared with the increase in funding, as an initiative measure, in Open Access (YES/NO).

1 2 3 4 5 TOTAL

NO 23 9 13 3 3 51
YES 71 54 70 59 48 302

TOTAL 94 63 83 62 51 353
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Result 3: Researchers who consider the cost of publication as more relevant also consider that
increasing funding can be an adequate measure. This relationship is statistically significant for a 95%
confidence level, so hypothesis H3 is accepted. Considering the researchers who most value the cost of
publication in Open Access journals, the relationship is statistically significant for a 95% confidence
level, so hypothesis H3 is accepted again.

Hypothesis H4 analyzes the experience with Open Access and the perspectives on the future
of Open Access publications (see Table 8). The relation is once again significant (Chi-square
test: X2(4) = 36.110, p < 0.001).

Table 8. Assessment of the experience in Open Access publishing (1 to 5), against the opinion on the
future increase in Open Access publications (YES/NO).

1 2 3 4 5 Total

NO 12 12 16 9 4 53
YES 16 22 97 114 50 299

TOTAL 28 34 113 123 54 352

Considering the selection criteria for Open Access journals, 91.3% of researchers, who gave a
score of 5 for the visibility and dissemination of Open Access scientific journals, believe that, in future,
the volume of Open Access publications will increase, for a 95% confidence level (Chi-square test:
X2(4) = 29.215, p < 0.001). Additionally, 68.7% of researchers, who rated the Open Access model with a
5 as the main selection criterion for the scientific journal, think that researchers do not have enough
information about the Open Access publication model, for a 95% confidence level (Chi-square test:
X2(4) = 13.760, p = 0.008).

Result 4: Researchers who value more highly their experience in Open Access publishing consider
that the volume of open access publications will increase. The relationship is statistically significant for
a 95% confidence level, so hypothesis H4 is accepted.

3.3. Correlates of Publication Model Selection

Now we shall explore the correlates of why the Open Access publication model is chosen;
how Open Access is valued; and the valuation of the future of the Open Access publication model.

Table A1 (see Appendix B) shows the results of the linear regression analysis for the dependent
variable “Percentage of Open Access publications.” The factors that we consider may explain that
the selection of Open Access is related, on the one hand, to the most relevant aspects that explain
the selection of Open Access as the first option and, on the other hand, to the aspects that determine,
in general, which journal is selected. Regression (1) relates the percentage of Open Access publication
of a researcher to the value the researcher considers that impact factor and cost of publication have
in order to choose Open Access as a first option for publishing the results. Regression (2) relates the
percentage of Open Access publications to the main aspects of publication when considering a journal
of any type. Regression (3) combines both aspects together.

The importance of the different factors when choosing an Open Access journal (column 1) do not
seem to be related to the use of Open Access, since only the relevance of impact factor is weakly (at 10%)
significant (and it disappears when all variables are considered together, in column 3). The different
considerations for choosing a journal in general (column 2) are more related to the percentage of Open
Access publications. In particular, there is a negative significant relation between the relevance of costs
and Open Access publications (those researchers who consider cost as a more relevant decision variable
tend to publish less in Open Access journals). There is also a positive relation that indicates that those
researchers who give more relevance to the publication model (if the journal is Open Access or not)
tend to publish more in Open Access journals. This relation remains significant when all possible
correlates are considered together (column 3).
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Table A2 (see Appendix B) analyzes the factors that correlate with the assessment that the
researcher does about her/his experience with Open Access publications. The regression (1) relates this
assessment to how the researcher values the different aspects of a journal. The regression (2) relates
the evaluation of the experience with the main aspects of Open Access publication. The regression (3)
studies all the previous aspects together.

In column (1) in Table A1, we only find a significant relation between the relevance of the
publication model and how Open Access is evaluated: researchers who consider the type of publication
model to be more relevant when choosing a journal also value their Open Access publishing experience
more highly. When we move to the factors that are considered important with respect to Open Access
(column 2), we find that only the importance given to higher visibility is related to the assessment of
Open Access as a publication model. When all variables are taken together (column 3), impact factor
also appears with a significant negative coefficient, indicating that those researchers who value impact
factor more tend to evaluate their experience lower in Open Access publications.

Finally, Table A3 (see Appendix B) presents the results of the logistic regression analysis where we
estimate the probability of considering that Open Access will increase in the future as a function of a
set of different factors. The logistic regression model was used because the answer option for question
11, asked in the survey, is dichotomous.

Column (1) relates the dependent variable to the evaluation of the experience in Open Access
publishing and the cost and impact factor required of the Open Access journals; column (2) values
the opinion of the future of Open Access publications, in relation to the main aspects of publication,
considering all scientific journals; column (3) relates the future of publications to the main aspects of
Open Access publishing; and column (4) considers all those factors together.

Separately, the evaluation of the experience in Open Access publishing and the visibility are very
significant (p < 0.01). Considering two publication models, the impact factor (p < 0.05), the publication
model (weakly significant, p < 0.1), and the cost required for Open Access journals (weakly significant,
p < 0.1) are significant. In the joint analysis, the assessment of Open Access experience (p-value < 0.01),
the impact factor (p-value < 0.05), and the visibility of the Open Access journals (weakly, p-value < 0.1)
are significant. This implies that those researchers who consider that Open Access will increase in the
future are mainly those who value positively their experience in Open Access publication as well as
those who give more value to the impact factor in their decisions.

Result 5: The main reason for Open Access publication is visibility and dissemination, ahead of
other relevant publication determinants such as the impact factor and the cost of publication. In these
cases, hypothesis H5 is accepted.

4. Limitations and Discussion

The study carried out had some limitations that should be considered when interpreting the results.
The first was the participation rate in the survey, 12.3%. Review of other online reference surveys
shows that the participation rate is within the expected values according to the characteristics of the
study and the selected sample. The survey carried out at the University of Otago had a participation
rate of 15.8% [8]. The Study of Open Access Publishing, financed by the European Commission in
2011, worldwide, had a participation rate of 3.6% [21]. However, the results obtained would have
a higher value with higher participation rates. Furthermore, the second limitation is the study in a
single discipline. Although the results obtained in a single discipline allow us to know more precisely
the publication perspective of medical researchers, it is not possible to know if these results can be
extrapolated to other disciplines. In fact, the third limitation is the comparison with other studies that
include more disciplines and the sample is made up of highly experienced researchers. Although, in
this sense, there are precedents in Spain, where surveys have been carried out with a sample made up
of highly experienced researchers with high academic status [31].

In our survey, we find that Open Access publication is better valued by researchers with more
experience in this type of publication. Therefore, measures aimed at promoting the publication
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model should consider increasing the experience of the model among researchers, as one of its main
objectives. Our results indicate that researchers who value the impact factor more tend to evaluate their
experience less in Open Access publishing. This result could be generated because the more traditional,
high-impact journals usually follow the Subscription publication model, or it may also indicate that
the Open Access journals are not adequately attracting those researchers who value the impact factor
more when choosing where to publish. Further research is needed in order to clarify this point.

The measures implemented in Europe [22], as part of the 7th Horizon Framework Program 2020,
are aimed at the deposit in institutional Open Access repositories of the publications derived from
research projects in certain areas selected by the European Commission itself. However, the increase in
experience in the Open Access publication model should not only be promoted through the Green
Road, it is also necessary to put in place measures aimed at increasing experience through the two
publication models, Green Road and Gold Road. Especially, actions are needed for the provision
of services and economic incentives, for publications in journals with Article Processing Charges.
Additionally, the scientific publication decisions of medical researchers should be taken into account in
the agreement established between publishers and research institutions [3,9,27], looking for a more
active participation in decisions that directly affect their research activity.

Our results also reveal what economic incentives would be better accepted by researchers, such as
reducing publication fees or increasing funding for Open Access publishing, with funds from the same
institution or external financing. However, these economic incentives are not sufficient if the total costs
of publication are not considered and prices are adapted to these costs [3,14,28]. In fact, unjustified
increase in prices may affect the funding of research, causing a redistribution of economic resources
towards publication that could harm the progress of scientific research. In this way, it is necessary to
consider that economic incentive measures need to be accompanied by greater transparency, especially
in agreements between research institutions and publishers [9,15].

On the other hand, in choosing the journal selected as the first option, considering the two
publication models, the most important determinant is the impact factor [9]; but when the considerations
are made with respect to an Open Access journal, the visibility and dissemination of content is the
most valued factor. The difference between both models is in the researcher’s publication objectives.
The search for a higher impact factor may respond to questions of academic promotion, as well as the
desire to publish in journals with greater relevance. Visibility and dissemination of research results
may be required in rapidly developing research, subject to continuous innovation, also in search of a
greater online presence within the scientific community.

In recent years, new publication models have emerged in response to researchers’ demand for
publications in journals with a high impact factor and broad visibility. One of them is the hybrid model,
mentioned earlier in the introduction, where researchers can publish Open Access articles in some
high-impact factor Subscription journals. Another is the Platinum Open Access publication model,
or Diamond Open Access publication model, with permanent and free access to published scientific
works for readers, without publication fees for the authors, who retain copyright of their work and
allow it to be shared and reused. The publication costs are completely paid by one or more financing
institutions [9].

The data obtained in Spain vary from those previously observed in other European countries
in the evaluation of the publication factors. While in these countries, the cost of publication is the
main reason for not publishing in Open Access [18]; in Spain, considering the two publication models,
the impact factor is the main determinant in the choice of the journal, followed by the publication issue
of the journal and, thirdly, the cost of publication. When evaluating only the Open Access publication
model, visibility and dissemination are the main determinants in the choice of the journal. This result
coincides with that obtained in other countries. These differences can be due to differences in Open
Access policies and the publication culture in each research institution [31] or country [32].

Taken together, policies aimed at increasing Open Access publications should take into account
the demand for services, from researchers, and the financing needs for publication. Undoubtedly,
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the benefits of Open Access are widely known and accepted by medical researchers. However,
the promotion of the model continues to pose legal and technical challenges that will have to
be overcome.
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Appendix A

Survey of Medical Researchers (2018).
PART I: “RESEARCHER DATA”

1. How much experience do you have as a researcher?

• Less than 6 years.
• Between 6 and 18 years.
• Over 18 years.

2. Approximately, what percentage of your publications in scientific journals has been in
Open Access?

3. How do you value your experience in Open Access publishing? 1 is the minimum score and 5 is
the maximum.

1 2 3 4 5

PART II: “CHOICE OF THE SCIENTIFIC JOURNAL WHERE TO PUBLISH THE RESULTS OF
YOUR RESEARCH”

4. Score the following selection criteria for the scientific journal chosen as the first option. 1 is the
minimum score and 5 is the maximum.

1 2 3 4 5

Impact factor
Publication topic
Publication cost

Open Access/Subscription
Number of articles per year
Periodicity of publications

Rejection rate

5. In the choice of scientific journals with topics related to your field of research, what are your main
criteria? You can choose more than one option.

• The experience of previous publications.
• Advice from other researchers in the same discipline.
• Research centre recommendation.
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• Search and comparison in relevant databases.

6. Indicate your assessment of some of the main reasons for publication in Open Access
scientific journals:

1 2 3 4 5

Visibility and dissemination
Impact factor

Academic recognition
Publication cost

PART III: “ECONOMIC INCENTIVE TO OPEN ACCESS PUBLISHING”

Suppose you want to publish the results of your research in a scientific journal. To do so, you have
several options in Subscription and Open Access journals, within the same theme and with equal
prestige. According to your opinion, answer the following questions:

7. One economic incentive measure is the reduction of publication fees. Do you think this action
would boost Open Access publishing?

• YES, I think it would increase the Open Access publication.
• NO, the cost of publication is not the main determinant in the final decision.

8. In your opinion, increased funding for Open Access publishing, can it be an economic incentive
for publication?

• YES, I think it would increase the Open Access publication.
• NO, increased funding is not the main determinant in the final decision.

9. Suppose there is a Subscription journal with impact factor IF = 1, and an Open Access journal
with exactly the same theme, publication cost and academic recognition. What minimum impact
factor should the Open Access journal have to be chosen as the first option?

0.25 0.50 0.75 1 1.25 1.50 1.75 2

Open access

10. Suppose there is a Subscription journal with a publication cost of 2500 €, and an Open Access
journal with exactly the same theme, impact factor and academic recognition. What cost should
the Open Access journal have to be chosen as the first option?

0 500 1.000 1.500 2.000 2.500 3.000

Open access

PART IV: “FUTURE OF THE OPEN ACCESS PUBLICATION MODEL”

In the near future, an increase in digital content and the use of new communication technologies
is expected. In your opinion, answer the following questions:

11. Regarding the Open Access publication model, do you think the percentage of participation in
the total volume of publications will increase?

• YES, it is a logical and inevitable process.
• NO, publications in Subscription journals will dominate the publishing market.
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12. Do you think that researchers currently have enough information about Open Access publishing?

• YES
• NO

Appendix B

In Table A1, column 1 considers the cost and impact factor required for the Open Access journal to
be chosen as the first option. Column 2 considers the determinants of publication without specifying
the publication model. Column 3 considers the correlation types. The estimation coefficient is reported
for each variable and the standard deviation in parentheses.

Table A1. Determining factors of the percentage of Open Access publications. Regression by Ordinary
Least Squared (OLS).

(1) (2) (3)

Constant 27.152 *** 18.456 ** 1.069

(3.853) (8.367) (9.877)

Impact factor required of Open Access −4.100 * −1.078

(2.249) (2.579)

Cost required of Open Access 2.409·10−5 −1.036

(0.001) (0.001)

Impact factor −1.139 −0.769

(1.618) (1.810)

Publication subject 1.146 0.531

(1.477) (1.491)

Cost of publication −3.223 *** −2.259 **

(0.938) (1.006)

Model of publication 7.065 *** 3.825 ***

(1.120) (1.244)

Number of articles/year −3.673 * −1.243

(2.042) (2.046)

Periodicity 1.131 0.109

(1.945) (1.950)

Rejection rate 0.941 0.279

(1.182) (1.178)

R2 0.010 0.137 0.213

F 1.705 7.514 5.857

Sample 346 339 318

*p < 0.1; **p < 0.05; ***p < 0.01.

In Table A2, Column 1 considers the determinants of publication without specifying the publication
model. Column 2 considers the determinants of publication in an Open Access journal. Column
3 considers the correlation types. The estimation coefficient is reported for each variable and the
standard deviation in parentheses.
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Table A2. Determining factors of the evaluation of the experience in Open Access publishing. Regression
by Ordinary Least Squares (OLS).

(1) (2) (3)

Constant 3.027 *** 2.155 *** 5.163 ***

(0.416) (0.249) (0.450)

Impact factor −0.053 −2.054 **

(0.081) (0.085)

Publication subject 0.014 −0.818

(0.072) (0.071)

Cost of publication −0.067 −0.343

(0.047) (0.048)

Model of publication 0.325 *** 3.449 ***

(0.054) (0.059)

Number of articles/year −0.081 −0.748

(0.100) (0.097)

Periodicity 0.023 0.152

(0.096) (0.093)

Rejection rate 0.023 0.982

(0.058) (0.056)

Visibility Open Access 0.219 *** 3.285 ***

(0.053) (0.054)

Impact factor Open Access 0.072 2.484 **

(0.057) (0.060)

Recognition Open Access 0.058 −0.334

(0.056) (0.056)

Cost of publication Open Access −0.033 −0.278

(0.045) (0.046)

R2 0.110 0.084 0.260

F 5.919 7.691 7.588

Sample 341 341 318

*p < 0.1; **p < 0.05; ***p < 0.01.

In Table A3, column 1 considers the cost and impact factor required for the Open Access journal to
be chosen as the first option. Column 2 considers the determinants of publication without specifying
the publication model. Column 3 considers the determinants of publication in an Open Access journal.
Column 4 considers the correlation types. The estimation coefficient is reported for each variable and
the standard deviation in parentheses.
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Table A3. Determinants of the future increase in Open Access publications. Logistic regression.

(1) (2) (3) (4)

% Publications Open Access −0.002 −0.004

(0.008) (0.009)

Assessment Open Access 0.728 *** 0.743 ***

(0.157) (0.190)

Impact factor required of Open Access −0.316 −0.108

(0.351) (0.380)

Cost required of Open Access 0.000* 0.000

(0.000) (0.000)

Impact factor 0.453 ** 0.618 **

(0.199) (0.271)

Publication subject −0.041 −0.173

(0.186) (0.232)

Cost of publication −0.096 −0.119

(0.120) (0.149)

Model of publication 0.289* 0.014

(0.150) (0.205)

Number of articles/year 0.227 0.261

(0.290) (0.355)

Periodicity 0.037 −0.037

(0.272) (0.328)

Rejection rate −0.018 0.118

(0.150) (0.188)

Visibility Open Access 0.557 *** 0.300 *

(0.130) (0.157)

Impact factor Open Access −0.024 −0.169

(0.143) (0.180)

Recognition Open Access 0.181 0.122

(0.150) (0.175)

Cost of publication Open Access −0.152 −0.070

(0.123) (0.147)

McFadden R-Squared 0.131 0.047 0.086 0.190

Log likelihood −119.563 −144.129 −135.923 −107.863

Deviance 239.125 288.257 271.846 215.726

LR statistic 36.164 14.125 25.450 50.676

Prob (LR statistic) 0.000 0.049 0.000 0.000

Sample 365 365 365 365

Observations included 335 354 349 318

Observations With Dep = 0 48 54 53 47

Observations With Dep = 1 287 300 296 271

* p < 0.1; ** p < 0.05; *** p < 0.01.
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