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Abstract

Background Sharing research outputs with open science methods for different stakeholders causes better access
to different studies to solve problems in diverse fields, which leads to equal access conditions to research resources,
as well as greater scientific productivity. Therefore, the aim of this study was to perceive the concept of openness in
research among Iranian health researchers.

Methods From the beginning of August to the middle of November 2021, twenty semi-structured interviews were
held with Iranian health researchers from different fields using purposeful, snowball, and convenience sampling. The
interviews continued until data saturation. Data analysis was performed with thematic analysis using MAXQDA 20.
Finally, seven main issues related to open science were identified.

Results Through analysis of the interviews, 235 primary codes and 173 main codes were extracted in 22 subclasses.
After careful evaluation and integration of subclasses and classes, they were finally classified into nine categories
and three main themes. Analysis showed that openness in research was related to three main themes: researchers’
understanding of open science, the impact of open science on publication and sharing of research, concerns and
reluctance to open research.

Conclusion The conditions of access to research output should be specified given the diversity of studies conducted
in the field of health; issues like privacy as an important topic of access to data and information in the health system
should also be specified. Our analysis indicated that the conditions of publication and sharing of research processes
should be stated according to different scopes of health fields. The concept of open science was related to access to
findings and other research items regardless of cost, political, social, or racial barriers, which could create collective
wisdom in the development of knowledge. The process of publication and sharing of research related to open

access applies to all types of outputs, conditions of access, increasing trust in research, creation of diverse publication
paths, and broader participation of citizens in research. Open science practices should be promoted to increase

the circulation and exploitation rates of knowledge while adjusting and respecting the limits of privacy, intellectual
property and national security rights of countries.
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Introduction

Governments and funding agencies in most countries
have supported the idea of openness as a vital compo-
nent in scientific research through open access policies.
Open science broadly refers to the sharing of resources,
ideas, and other outputs from research with an emphasis
on making these resources publicly and freely available
for maximum usage, making science more open, acces-
sible, global, transparent, integrated, and collaborative
[1]. Open science practices are applicable by promoting
the reuse of data, increasing accuracy and replicabil-
ity, reducing redundant researches, facilitating the shar-
ing of processes and results, improving communication
with a greater variety of actors to produce the innovative
approaches and solutions in medium and long term [2],
which result in the validation of science as well as higher
efficiency in response to challenges of the society [2, 3].
In fact, a new approach has been defined for the scientific
process based on team work, involving new pathways
for collaboration and publication of knowledge through
online digital technologies [4, 5]. This approach removes
barriers of sharing the scientific research outputs [6],
which can take many forms in the research process,
including the insertion of data into online databases or
journal repositories, developing international standards
for formatting, organizing, and modifying data, publish-
ing in open access journals, creating software, models, or
materials that can be used in projects, laboratories, and
different fields [7].

The successful performance of open science can be
influenced by factors contributing to the production of
new knowledge, including attracting young scientists in
research-related jobs, developing appropriate ways to
evaluate the quality of research, presenting grants, and
guaranteeing the integrated culture of research [1, 8]. In
other words, open science addresses new incentives and
methods to be more compatible with democratic rights
and values in access to knowledge, as well as the devel-
opment of open tools for collaboration for bridging the
gap between science and society [9]. This could contrib-
ute to the progress of humankind though the promotion
of sharing scientific ideas, concepts, data, code, methods,
and results not only for researchers but also for consum-
ers, industry, and society in general [10].

Considering the importance of access to data and other
research outputs, a number of organizations, funders,
journals, and scientific communities in different coun-
tries have taken steps to formulate open-science policies
and guidelines that go beyond open access publications.
RCUK’s policy focusing on “unrestricted online access to
peer-reviewed and published research articles without

any access fees” [11], Access and Reuse of Research Data
Statement provided by Horizon 2020, the principle of
“as far as possible it should be open, closed if necessary”
have been suggested in this regard; data management
programs should be mandatory even if the research data
is not openly available [12]. Union of European Research
Universities published a roadmap for open data manage-
ment [13]. San Francisco Declaration called for a set of
fundamental changes in the evaluation and publication
of knowledge based on open science techniques [14];
assessment methods, incentives, and services needed to
support open-science and research have also been pre-
sented in Declaration of Open Science and Research of
Finland in 2020 [15].

Moreover, several aspects of open science and their
effects have been investigated in numerous studies,
including positive effects of open science techniques
on increasing trust in science [16], facilitating access to
research products and outputs, promoting the participa-
tion of different individuals in research activities [17], fill-
ing the gap between science and politics [18], and making
knowledge more democratic [19]. Also, methods such as
pre-registration of study hypotheses, linking to statistical
codes, and explicit sharing of data may result in reliable
and valid conclusions [20]. For open science methods
to be more productive, a change of direction is required
from the standard practice of publishing research results
in scientific journals to sharing all available data and
knowledge in all stages of research process. This requires
moving from “publication as soon as possible” to “sharing
knowledge as soon as possible” [9].

For several reasons, transition from “publication as
soon as possible” to “sharing knowledge as soon as pos-
sible” has gained reputation among different stakehold-
ers and increased equality in access to different research
resources, as well as participation, innovation, and
productivity of science among different groups. Open
science is a human rights issue, which is exquisitely
included in Article 27 of Universal Declaration of Human
Rights in 1948 [9]. Considering the significance of open-
ness in access to research products and scientific policies
of Iran based on maximum access to valid knowledge
in health-related decisions, it is important to evaluate
the viewpoints of researchers in relation to openness in
science and what they consider to be the best method.
This research deals with the concept and effect of open
science on health research, especially in relation to the
processes of publication and sharing of research outputs
from the perspective of researchers and its impact on
their working conditions. Considering the importance of
this topic in scientific works, the aim of this study was to



Zarghani et al. BVIC Health Services Research (2023) 23:437

evaluate the concept and effect of open science regarding
the process of publishing health studies, which has not
been studied in Iran so far. The insights presented in this
study can highlight the effect of open science on research
to create a clearer perspective for the stakeholders in
health-related fields.

Materials & methods

Participants

This is a qualitative study, the population of which con-
sisted of all health system researchers who experienced
research management in Iranian Ministry of Health
(MOHME) and its affiliated universities. Snowball, pur-
posive and convenience sampling were used to determine
the sample size. The inclusion criteria were as follows:
(1) at least 3 years of research experience (2) at least one
year of research experience in a dimension of open-sci-
ence such as open access, open data, etc. (3) managerial
or executive responsibility as vice president of research
in Ministry of Health; and (4) willingness to participate
in the study. According to these criteria, the interviews
continued until data saturation, which finally led to 20
interviews. The saturation process means continuation of
interviews until the researcher does not obtain new data
related to the research topic and receives repetitive data.
The research environment was specified in the workplace
of academic staff members and managers for in-person
interviews. The interviews were held using phone call or
the desired social media platform (such as Skype, What-
sApp,). The author contributions to this study were as
follows. The interviews were collected by M.Z; imple-
mentation, analysis, and initial draft were done by M.Z
and L.NA. A.RF, ANC; and S.S contributed to prepara-
tion of the final version and implementation of the study.

Data collection

A semi-structured interview guide was used to col-
lect the data, which was prepared according to the pur-
pose and background of the study. The questions were
related to the concept of open science, open access and
researchers’ experiences of the effect of open science on
publication and sharing processes of research outputs
(Additional filel.IIR). Firstly, during the interviews held
with five participants, the number of questions, timing
of interview, and the interview guide were finalized. The
length of each interview was 60 to 90 min. The interview
period was from the beginning of August to the middle
of November 2021. After identifying the study popula-
tion, our research team attempted to involve research-
ers from different fields of health sciences with research
work experience in the interviews so that the diversity of
participants increased the reliability and verifiability of
the data. After the initial agreement with research sam-
ples to determine the date, time, and method of interview
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(in-person or online), the schedule for interview and
interview guide were sent to them via e-mail. Interviews
were held in three ways: in-person, telephone, and online
using media social platforms such as Skype, WhatsApp,
or other similar software that enabled easy conversation.
Finally, 10 in-person interviews, 5 telephone interviews,
and 5 online interviews were held. The interview process
was explained to participants to obtain their informed
consent by ensuring the confidentiality of information,
and the informed consent form was completed at the
beginning of each interview. The study procedure was
approved by Medical Ethics Committee of Iran Univer-
sity of Medical Sciences [date: Jul 2020, ID: IR.IUMS.
REC.1399.462], and the study only included those who
presented their informed consent. For this purpose,
informed consent form (Additional file2.ICF) was com-
pleted by all participants after explaining the study goals.
The participants agreed with recording their voice and
taking notes, and also they were assured that they could
withdraw from the study at any time. Besides, (P1.P2)
coding was used to specify and arrange the interviews in
order to ensure the confidentiality of participants’ per-
sonal information.

Data analysis

Data analysis was done using thematic analysis. After
holding each interview, the interview was first heard
several times by the researcher (i.e., the researcher
responsible for holding the interview), and then its text
was transcribed using Word 2013. The transcribed text
was read several times, and the primary semantic units
were identified. The transcribed files were transferred to
MAXQDA 20, and the primary codes were determined
and analyzed. Thematic analysis method was used to
classify codes, extract and categorize the main categories
and subcategories. Interviews were analyzed during data
collection so that the researcher could master the process
of interviews based on research objectives. To assess the
validity and reliability of data, the participants reviewed
the data and the researcher was continuously associated
with the data. In the review performed by participants to
confirm the validity, a part of the transcribed text and the
initial codes were sent to some of them to compare and
confirm the consistency of ideas emerging from the data
with their own materials. To control the validity of data,
the degree of agreement among the three coders was
measured; they coded the first five interviews in parallel,
and then the agreement among the codes was discussed.
At the end of initial analyses, the person responsible for
transcribing and analyzing the interviews reviewed the
interview texts again and merged similar codes and sub-
categories. In the next step, the relationship between the
subcategories was specified, and they were classified into
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Table 1 Demographic information of participants
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Partici- Gender Specialization Academic degree and job position Participation
pants’No. tool in the
interview
P1 Male Health and treatment services' Associate professor and vice chancellor for research and Phone call
management technology and researcher
P2 Male Librarianship and medical notification University lecturer and researcher Virtual - Skype
P3 Male Health and treatment services' Associate professor, researcher, vice chancellor for education  Phone call
management
P4 Female Epidemiology Research professor - researcher - director of research center ~ Phone call
P5 Male Immunology Associate professor-researcher Virtual - Skype
P6 Male Medical ethics Associate professor - researcher - secretary of the ethics Phone call
committee
p7 Female Psychiatry Professor-researcher Phone call
P8 Female Pregnancy health Professor-researcher Virtual
- WhatsApp
P9 Male Professional health Research professor - researcher In-person
P10 Male Physiology and neuroscience Professor-researcher In-person
P11 Male Radiology Associate professor-researcher In-person
P12 Male Medical bioinformatics Assistant professor-researcher In-person
P13 Male Epidemiology Assistant professor-researcher In-person
P14 Male Epidemiology Assistant professor-researcher In-person
P15 Male Professional health Assistant professor-researcher In-person
P16 Male Health information management Assistant professor-researcher In-person
P17 Male Biochemistry Assistant professor-researcher In-person
P18 Male Health information technology Assistant professor-researcher In-person
P19 Female Librarianship and medical notification Assistant professor-researcher Virtual - Skype
P20 Male Biotechnology Assistant professor-researcher Virtual - Skyroom

Table 2 Subjects related with open science

Health science researchers’ understanding of open

science researches

The impact of open science on publication and sharing of Concerns and reluc-

tance to open-research

Access to research findings without any obstacles

Applying collective wisdom in research

Open access to a variety of research outputs

Conditions of access to outputs
Increasing trust in research

Prolonged review and
applying personal
opinions

Loss of idea before final
printing

Creating diverse publishing channels
Citizens' participation in research stages

larger categories. Finally, the main subjects of the study
were extracted.

Results

A majority of participants were males (16 out of 20). All
of them were active researchers in the field of health; in
addition to carrying out research studies, they worked as
active professors and lecturers in medical universities. In
addition to being active professors and researchers, four
participants were decision-makers in the field of health
system research. The demographic information of inter-
viewees is given in Table 1. A total of 235 primary codes
were reviewed and merged, resulting in 173 main codes.
A total of 173 main codes were extracted in 22 subclasses,
9 categories and three main themes (Table 2). The main
themes were as follows: researchers’ understanding of

open science, the impact of open science on publication
and sharing of research, concerns and reluctance to open
research.

Health science researchers’ understanding of open science
The concept of open science or openness in research
from the perspective of researchers is related to access to
findings, data, details and other research items regardless
of barriers like cost, political status, social class, race, etc.
However, in addition to this maximum access, the prin-
ciples and regulations protecting the rights of researchers
and other stakeholders must be considered. In general,
based on the experiences and opinions expressed by par-
ticipants in connection with the concept of open science,
we were able to identify two general categories in this
regard.
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Access to research findings without any obstacles

Access to research outputs without potential and actual
barriers should be checked first. In the health system, in
particular, items related to the privacy of individuals can-
not be freely shared without any rules and regulations.
However, sharing and access to maximum output are
crucial for health system research and decision-making.
However, this access should be provided according to the
type of audience by adjusting the identity terms of the
data and information. All the participants emphasized
maximum output access, especially for a country like
Iran that faces the challenge of political sanctions. If this
access to research is applied to an international system
without paying attention to political issues, it can have
good results. However, the principles of security, privacy,
and rights of researchers must be observed and relevant
costs specified. One of the participants says:

“I think not all the resources provided to the research
team require special permission nor special steps to
access them; for example, access to sources, articles,
the data referred to as secondary data, and raw
data that can be prepared and used” (P. 3, Line 5-7).

The interviewees emphasized that their perception of
open science in research means access to sharable out-
puts of research without obstacles; at least this access
should be provided to researchers and decision makers
in the field of health without barriers. Also, research-
ers themselves should publish their findings and other
research outputs in order to share the knowledge gained,
improve the health system and prevent repetition. Easy
access to the knowledge obtained from research shows
that the researcher does not belong to a particular society
or thought, and as a result, the output of his/her research
also belongs to the entire society because the ecosystem
of communities and health is interconnected like chains.
If a problem occurs, it should be solved using the results
of research in other parts of the world. These results
should be shared with other sectors without a sense of
scientific ownership to solve the problems and prevent
further consequences. For example, one of participants
says:

“Knowledge belongs to God and it is infinite.
Humans see an angle of this knowledge with the help
of research that gives better insight, and its owner-
ship does not belong to that person, that is, he/she
should not sell it unless we make a product and pres-
ent it (P1. ,Line37-39)” ‘I believe that open science
means providing knowledge gained from research
findings that allows for free access to research find-
ings without political, social, economic, and cul-
tural barriers, which is not just a matter of cost, and
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open-access to human knowledge means that a sci-
entist belongs to the whole world, regardless of place
of birth, and the knowledge gained belongs to the
whole world” (P1, Line 44-47).

Applying collective wisdom in research

The application of collective wisdom in different stages
of research is a special condition that open science can
create in research process in the health system. Collec-
tive knowledge can be created based on sharing different
stages and parts of research through open access. In this
process, both specialized and non-specialized opinions
can be consulted. From the participants’ point of view,
collective wisdom has been successful in several sectors
like startups and could have positive results if used in
health system research, which is often interdisciplinary:

“When research is open, well, I think collective wis-
dom will reduce research errors and increase repro-
ducibility” (P. 20, Line 21)”

Research is the product of teamwork; therefore, people
from different fields should participate in a research proj-
ect of the health system. This indicates that the research
work is formed based on collective knowledge. In the field
of health, and especially therapeutic cases, the research
goes through different stages to reach a practical answer.
Therefore, it is necessary to study various stages with
the vision and knowledge of different minds to find the
strengths and weaknesses and finally reach a more valu-
able effect. Accordingly, if various stages of research are
based on practical openness, the use of collective wisdom
in these stages is one of the most important contribut-
ing factors. For example, one of researchers reported that
he experienced the application of collective knowledge in
startup work. If this factor is extended to research, it will
lead to the development of research ideas:

“I agree that we can share research from the very
beginning of the idea formation. There was a startup
center. In weekends, they used to hold a meeting, and
people from different specialties gathered there and
developed the idea through ideation. If this trend is
developed in research without getting worried about
misuse of ideas, it will lead to the maturity of the
idea” (P. 20, Line 6-9).

The impact of open science on publication and sharing of
research

Researchers have considered the principle of open sci-
ence in facilitating the publishing and sharing of research
outputs. In the analysis of interviews, the type of items
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that can be published, the acceptable trends and the level
of access to outputs have been stated for sharing the out-
puts. As a result, we presented the topics raised in five
general categories.

Open access to a variety of research outputs

The final article or report is the most well-known output
that most participants emphasized to be published and
shared. In addition, other items such as research data,
tools, and software, details of research process, especially
in laboratory studies, as well as measures taken in cer-
tain conditions and standards like documenting the pro-
cesses, details, and conditions for conducting research
were assumed. Regarding the publication of data and the
process documents, few participants spoke thoughtfully
about their publication and sharing; they believed that
the conditions for the protection of these cases, the rights
of researchers, and especially privacy issues, should be
taken into account. Another significant matter consid-
ered by participants was that open access did not mean
just access to journal articles, but to the availability of
outputs other than the final findings or the article they
were referring to, including data, software, details, meth-
ods, etc.

“Research details should be fully published. I think
this could prevent hasty decisions such as research
into drugs produced for coronavirus disease” (P. 20,
Line 15-16).

The study protocols in review studies or clinical trials,
research details, and even an operational plan for con-
ducting research developed during investigations can be
published. These items can have a great value for further
research and decision-making, and for better assurance
and effectiveness of the research, everything that can be
shared and published should be available to the stake-
holders. Another participant says,

“The interesting thing is that when I started the
research, they showed me a shelf containing flash-
cards and notebooks where all the details, posi-
tion, and working conditions had to be recorded
in detail, that is, the process needed to be precisely
documented, and at the end of the work, you had
to deliver a copy to the lab or research center and
take a copy for yourself, so that if a question or issue
arises, one can provide the correct answer by refer-
ring to this note. I remember working on a technique
that I had a problem with, and a researcher at Har-
vard had conducted it, then I talked to him and he
noted a very small point so that I came up with an
answer, i.e., recording the details of the research is
much more important than the research results in
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some suspicious cases” (P. 10, Line 19-26).

From the participants’ viewpoint, sharing of working
methods and conditions in medical sciences studies
conducted in a laboratory or under special standards
and conditions (especially in pharmaceutical proto-
cols) bears important outputs, which can be useful for
future studies, as well as trustworthiness and accuracy
of the research. In addition, this sharing also generates
financial income. The publication of research proto-
cols, especially in the field of medicine, can be highly
efficient for other researchers and universities. Given
that the design of these protocols is time-consuming
and must be highly accurate, research protocols are
among the most important factors contributing to
access and sharing conditions. One of the participants
says,

“Nanoparticles are difficult to synthesize or validate.
If these protocols are published, they can generate
both revenue and great benefits for other researchers
to save costs. In my opinion, there should be docu-
mentation or a method to record and publish these
cases of research outputs that can be helpful in the
field of health. For example, a company in Mashhad
generates revenue using this approach. They modify
methods and protocols in the field of pharmacy and
make them available to drug manufacturers” (P. 17,
Linel8-22).

Access to all types of research data is considered an
important output of research. The infrastructure and
rules should be considered for publishing research, as
well as public, and government data, other data neces-
sary for research, decision-making, and policy-making.
Although most participants emphasized research data,
there was difference between data and the conditions
for accessing them, especially health data for which
privacy is a highly important issue. Data are also a
power for any organization, country or researcher, and
when these conditions are shared, they can provide the
basis for knowledge exchange to make important deci-
sions. One of participants says,

“In my opinion, the data from the studies should be
published, i.e. to release data along with the results,
namely the data on which the study is based. Access
for researchers should be securely defined in data
banks. Data are collected in a bank or repository like
cohorts or registry systems. Large amounts of data
are collected in them. The teams that collect data do
not meet the conditions to publish all of them. Other
researchers’ access to this data must also be defined.
Everyone analyzes this data in some way or other,
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and the value of the data increases in this way (P. 6,
Line 36-40).

Conditions of access to outputs

Determining the level of access to outputs is an impor-
tant matter that must be considered in the process of
publishing research outputs. To release the outputs,
access conditions must be determined based on the
type of outputs and addressees, which is an impor-
tant point in health studies. It is better to determine
the protocol or basic rules for the conditions of access
to outputs by researchers at the beginning of research,
so that the level and amount of sharing can be deter-
mined according to the type of research and its out-
puts. This does not mean limited access, but rather
the method of access to outputs should be determined
according to the conditions of study, time dimension,
and other effective factors.

Access to research outputs should not harm anyone,
and the rights of people under study, as well as research-
ers and relevant organizations must be respected.
Another issue with specific importance in the health
system regarding access to outputs from the perspective
of interviewees is that the collective interests of com-
munities take precedence over those of the individual or
organization and that the publishing process should be in
accordance with the interests of communities:

“For example, we produced a vaccine. Can we trade
with this? Or no, should we offer it to everyone?
Here, human and moral rights are a priority, i.e., we
have to decide in the best interest of societies. In the
field of health, priority should be given to the inter-
est of societies. A scientist sells the formula of a vac-
cine for a dollar and says that it belongs to people’s
health that cannot be traded” (P. 1, Line 51-54).

The publication of output should be proportionate to its
specific audience to be effective and not lead to problems
like misinterpretation of research. That is, in defining
the conditions for access to outputs, one of the factors
that should be considered is the research audience. This
process can be undertaken by special working groups.
Each stage of research and sharing of outputs is moni-
tored, and access conditions are specified. Analyses based
on interviews revealed that each output should have its
own audience and that access should be provided to the
relevant group. Not all people need to have the same
access conditions. Of course, this in itself should not
lead to discriminatory conditions for access based on
tastes or relationships. Access can be facilitated if the rel-
evant protocol is set at the beginning of research design.
That is, the tools, methods, or protocols are available
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to experts and researchers, the results are accessible to
those familiar with the language of audience, or the data
are presented to researchers and decision-makers. One of
the participants says:

“If this access is based on an addressee’s knowledge,
it can be highly useful, and efficient analysis can be
obtained. Different discussions can be done on vari-
ous studies; these results are helpful, and as long as
there is no access and use of data, it has no value.
Sometimes data disappear and no analysis can be
performed on them” (P. 3, Line 60—62).

The main reason for classifying contacts for access to
outputs is (1) positive impact of output and (2) protec-
tion of the rights of all stakeholders, namely those who
conduct the research and those who are users. In this
regard, one of the participants says,

“I think that the publication of outputs should be
audience-oriented and phased or made available
to the public under appropriate conditions, but the
important thing is to see how effective that study is;
if the purpose of the research is to solve a problem, it
should not cause problems due to the publication at
the wrong time (p15, Line 39-42)”.

Increasing trust in research

Trust and confidence in research outputs can be
increased through transparency and reproducibility. In
fact, the main point is the trust in research outputs for
application, decision-making based on science develop-
ment, emphasizing the facts presented by the research, to
which factors of transparency and replicability contrib-
ute. Providing such conditions is one of the most impor-
tant tasks of researchers. In their view, these conditions
will be realized by the publication and sharing of data,
details, methods, and other research outputs. Even for
this purpose, the output should be reported to a specific
audience systematically when conducting research proj-
ects, especially comprehensive and large projects requir-
ing a lot of time and special conditions. This will lead to
better evaluation and provides conditions for conduct-
ing the research as well as public trust in research. For
example, in pharmaceutical debates, the production of a
vaccine is a challenging issue from the beginning to the
end, and the community’s trust reflects in the use of the
vaccine. Participant 1 says:

“Let’s use the example of vaccination. The process of
vaccine production should be reported step by step
through various tribunes and provide maximum
transparent information to the people, observing the
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legal issues and the scientific capacity of society. In
my opinion, for research transparency, open science
appendix or any other name appropriate for each
study should be defined at the time of grant alloca-
tion, and the conditions for open access should be
stated, so that anyone can provide the conditions
for research transparency and replicability with the
defined model and method” (P. 1, Line 84-89).

The reproducibility of research makes the results valid
and does not mean that other researches should do the
same, but rather provides the conditions for evaluation,
testing, and more precise studies, as well as terms for
studies to be conducted by secondary researchers. Par-
ticipants also reported that this factor could contribute
to health system studies, and reproducibility provides
conditions for other researchers to learn from previ-
ous researches in order to reduce previous mistakes and
errors. For example, one of participant says,

“Reproducibility is highly important in the field of
health for promoting community health as well as
resolving research weaknesses. The method must
be clear and transparent; data and tools should be
clearly expressed to be reproducible. If there is a
problem, reproducibility can correct the mistakes of
previous works and promote research on health (P. 2,
Line 37-40)

Creating several publishing channels

If we intend to conduct research in the framework of
open science, the implementation process, the publish-
able and shareable items, and the access modes to these
outputs must also be determined by researchers and
research supporting organizations at the time of speci-
fying the research protocol. By defining this process,
the rights of stakeholders can be protected, and select-
ing the best approach to sharing research outputs can
lead to greater productivity of research using appropriate
publication methods. For example, one of participants
reported that each research finding is a message that
should be in the right publication direction and be avail-
able to its specific audience. Another participant reported
that all outputs should be published. Now, it must be
decided at what position it can be released depending on
the type of output,

“Each research finding is a message, the right way of
spreading this message must be specified, and here
the media play a role. It is not emphasized only on
a specific media, that is, a specific magazine or net-
work is not considered, but it depends on the type of
message, the audience, and the dissemination chan-
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nels of access definition (P1. Line 79-82)”

Research should have a language of conversation with
people so that they can feel that scientific findings are
able to solve their problems. The results must reach peo-
ple from different media so that they can feel its effects
in their lives. If the research output is limited only to
study, it will remain in isolation, and the conditions for
communication and public trust in research will not be
satisfied. This will occur in the shadow of publishing find-
ings in the language of their specific audience, integrating
research processes and applying the findings in real life
and different situations. One of the participants says,

“People need to feel that research solves their prob-
lem. That is, they have to communicate. They should
build public confidence in research, make research
results understandable and publish messages on
university websites, social networks, and public
magazines (P. 6, Line 45-47)”

The development of communication technologies on
the Internet has created a pathway of releasing outputs
and communication channels through online scientific
networks. These networks have now become an impor-
tant gateway for sharing the scientific output, as well as
discussing and exchanging knowledge and scientific top-
ics. They have been able to attract the attention of many
researchers to communicate and share the scientific
knowledge because of the easy access and communica-
tion conditions provided in these networks. Many par-
ticipants confirmed that this network was an approach
to share and publish their research findings. The infor-
mation conditions of research activities have provided
researchers with working and scientific communication.

“Publishing article is not the only good way to use
results. Although we publish a dissertation or hold
scientific conferences, it is not effective for the people.
It should be possible to be informed through radio,
television and informal channels; it should be in the
public language and social media, then we should be
able to use it” (P. 3, Line 46-48)”

Participation of citizens in various research stages

The two concepts of citizen science and crowdsource in
research are based on the participation of citizens in dif-
ferent stages of research, which is considered an essential
component of research process in the structure of open
science so that people in the society can determine the
effectiveness of research output. Also, trusting and apply-
ing the results in different conditions and following the
research findings leads the health system towards more
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research productivity so that research products are based
on people’s requirements. Public participation can occur
in all stages of research, from identifying problems and
issues to proposing research topics to the process of
research conducting and evaluating. On the other hand,
people’s participation in different stages creates trust in
research, making them feel self-esteem and usefulness.
This participation also leads to publication, as well as
timely and better application of research findings in dif-
ferent departments:

“But if people take part, they can contribute to writ-
ing the report, as well as publishing and applying
the results and accepting the research findings. Even
people in the community feel that they are useful by
participating in the research and affecting commu-
nity trust in the research (P. 2, Line 47-49)”

Sharing the results for people in the community at dif-
ferent levels and positions is an important component
of research, which can lead to development of a research
culture, the application of findings, and trust in research.
In the structure of open research, it should be possible
to draw the roadmap and convey the results to differ-
ent audiences so that everyone can benefit from these
findings to the best of their ability. The citizen science
can help achieve this goal, providing the conditions for
research application and sharing for members of the
community through the people themselves via participat-
ing in the publication and sharing process. Another par-
ticipant says,

“The most important thing that citizen science cre-
ates, I think, is the discussion of building trust (i.e.,
trust and confidence). For example, in discussion
on COVID-19, people did not trust the results very
much because they were not transparent, but if peo-
ple participate, they can also refer to other people”
(P. 2, Line 46—48).

So far, the most important form of community partici-
pation has emerged in data collection. In the context of
open research, this role can be enhanced with extensive
communication facilities. Using data collection platforms
based on demographic work provides the conditions for
the participation of many people from community in
research. In most cases, this cooperation has been on
the part of people in the community who play the role
of research sample. Human society has been involved in
most studies conducted on the health system, and the
participation of members of society as the research field
can be helpful in this regard.
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Concerns and reluctance to open research

To conduct research in the framework of open-science,
a number of concerns were raised for researchers and
managers of health system in interviews. Lack of protec-
tion of ideas in open publication and applying personal
opinions is related to “prolonged review and applying
personal opinions” and “loss of idea before final pub-
lication” From the participants’ standpoint, these are
concerns for which the necessary conditions and infra-
structure must be established before the full implementa-
tion of open research. Since currently no system has been
introduced to protect all stages of research and also pro-
vide access conditions for different people, they are reluc-
tant to share and publish their work until the research
project is completed.

Provided that systems such as clinical trial systems that
exist all over the world are implemented and if it is pos-
sible to follow different stages, the conditions for imple-
mentation, monitoring, and follow-up of this type of
research process will be facilitated. Thus, they will tend
to use research outcomes, and doubts can be removed.
Also, the current challenges from the participants’ point
of view are the negative effects of open reviews and pro-
longed period of time needed for the publication of final
findings. Numerous opinions will be applied on the out-
puts. In cases where the culture of research transpar-
ency and honesty is not accepted, personal opinions
have a great impact on evaluations. Moreover, publish-
ing the information of reviewers and authors will result
in personal communications or consideration of personal
opinions, which is a negative aspect of this process. In
addition, the publication of comments and opinions of
reviewers sometimes leads to misunderstandings and
negative effects on research findings, which reduces
the core value of the work. For example, Participant 12
stated:

“There are many challenges in open review, and the
relationships can be very effective, and in my opin-
ion, the reviewers should not be aware of the infor-
mation of authors and reviewers. I also do not agree
with comments of the reviewer that are published
along with the article. It seems that after real correc-
tions, the article should be published, and the review
must be without comments because it causes misun-
derstandings” (P. 12. Line 30-32).

Prolonged review and consideration of personal opinions

Review based on personal opinions is a sub-category dis-
cussing open reviews based on the opinions of partici-
pants. To launch this type of research and open review, it
is necessary to deal with cultural the issue in the country
first so that people understand the situation and engage
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in the review process without considering personal opin-
ions and communications. Participant 14 stated:

“The reviewers are known and we even see the names
of authors; sometimes they even index the comments
of reviewers, but in our country, I do not think it will
be very effective. In my opinion, if the reviews are
open, the situation in Iran will decline and personal
opinions will be much more pronounced” (P. 14, Line
35-36).

Loss of idea before final printing

The lack of protective infrastructures is the next factor
contributing to the reluctance for this research process in
the current situation. They did not even agree with the
pre-print release because the review process is long, so
they lose their novelty until the final publication of the
ideas; they are more inclined to release their output after
the completion of the work and review process. Also, in
the structure of open research, new and technological
ideas may be lost, and the authors become reluctant to
publish their work. In these cases, a time limit can be set,
and some rights can be defined for the stakeholders to
reach the desired impressions by the researchers over the
specified time period. After the end of this period, they
can publish the outputs. For example, Participants 9 and
12 stated:

“It jeopardizes the interests of the individual. The
interests of the individual may be endangered, espe-
cially in the technological and innovative field, and
there is no mechanism to support this” (P. 9, Line 32).

“I myself do not agree much with the pre-print until
the final work is released because it may reduce the
novelty of the work, and the original idea of the work
may be used by others” (P. 12, Line 10).

Discussion

Considering the importance of open science and its influ-
ence on publication trends of research outputs, the cur-
rent study aimed to evaluate the perception of Iranian
health researchers regarding the concept of open science
and the impact of its methods on publication and sharing
of research outputs in accordance with analysis of inter-
views (Table 2). The perceived concepts include access
to unrestricted outputs, the use of collective wisdom in
research and effective methods on publications related
to free access to all types of output, increased trust in
research, creation of diverse publication paths, and citi-
zens’ participation in research stages, leading to the for-
mation of new opportunities and challenges in health
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system research. This indicates that future studies should
address the relationships between these factors, as well as
management and optimal use of conditions created in the
research structure of health system. The results revealed
that new directions could be developed in the structure
of open science for the research process. The impact of
open science on publication and sharing process should
be clarified more comprehensively and from differ-
ent aspects. Studies demonstrate a variety of aspects,
including the positive effects of open science techniques
on increasing trust in science [16], facilitating access to
research products and outputs [17], and improving the
attraction of research results, as well as communication
and interaction between researchers and policy mak-
ers [18]. The democratization of knowledge has been
discussed through open science techniques [19]. The
findings showed that health system researchers have a
positive view of open science trends in the publication
and sharing of research outputs, and it is therefore nec-
essary to provide more stable conditions for using these
methods in health system research via assessing different
aspects.

Our first analysis of the concept of open science
showed that it could pave the way for applying collective
knowledge, which leads to further confidence in scientific
findings and outputs. Research outputs are the result of
teamwork, and in a research project in the health sys-
tem, people from different fields must participate, indi-
cating the fact that a research work is based on collective
knowledge. Another function of open science is deriving
maximum benefit from sharable results of research with-
out imposing any obstacles to researchers and decision
makers in health-related issues. To promote cumulative
knowledge and improve research in various fields, it is
therefore important to accept the open science initiative
based on four principles of transparency, validity, repli-
cability, and accessibility as a guideline for understand-
ing research behaviors [21]. Also, population resources
in medicine can lead to high quality results, widespread
participation of society, and open science. Two essen-
tial elements of open science are related to availability of
a large group of people, both skilled and unskilled, who
propose potential solutions. The sharing of solutions is
achieved through implementation of open access. Peo-
ple can be a central force in developmental, preclinical,
and clinical research on population sources [22]. One of
the important aspects of open science is that it actively
involves citizens and non-experts in the research process,
which can potentially benefit numerous actors, including
scientists, citizens, policy makers, and the society in gen-
eral [2].

Subsequent analysis of the effects of open science on
publication process of research outputs has indicated
that open science methods can have the greatest impact
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on various aspects of research publication and sharing.
Approaches to the accessibility and sharing of scientific
resources and knowledge are related to data management
and processing, as well as analysis and communication
methods for collaboration and publication of scientific
resources [23]. The methods of data sharing, citing, and
reusing are vital aspects in reproducibility of research
[24].

Providing conditions for maximum open access to
research outputs is considered a basic element of open
science in research processes as well as a turning point
that can provide conditions for access and optimal use of
all types of research outputs. Many organizations point
to the importance of archiving and long-term preserva-
tion of such archives given the power of datasets to gen-
erate new knowledge. These organizations suggested
promoting the visibility of science worldwide, including
for educational purposes, the general public and develop-
ment of more user-friendly interfaces. Indeed, one of the
main aspects of knowledge circulation is to ensure that
scientific work meets the requirements of users and is
discoverable, accessible, interpretable, and reusable [3].

New models of open access to scientific publications
consist of many different channels and processes, includ-
ing the open access publications, preprints, and alterna-
tive print platforms [25-27]. The most obvious aspect of
open science is the open access journals and repositories
that have facilitated the publication process and scientific
communication. The application of digital tools for pub-
lishing and archiving has developed publishing methods,
facilitated the access of all members of society to aca-
demic resources and expanded research-based knowl-
edge. Acceleration of the publishing process may provide
conditions for timely, appropriate access to knowledge
in the digital world through journals, information cen-
ters, and various organizational repositories [26]. Further
commitments on data sharing lead to greater transpar-
ency, research integrity, promotion of scientific accuracy
and reproducibility to confirm research results and dis-
cover errors and plagiarism [13].

To publish outputs, access conditions must be deter-
mined based on the type of outputs and contacts, which
is an important point in health-related studies. It is bet-
ter to specify the protocol and a communication basis to
determine the level of access and sharing according to the
type of research and its outputs. Moreover, open access
does not mean unlimited access, but it must be classified
and systematically defined. A variety of security, eco-
nomic, and political issues require the determination of
access conditions systematically so that personal prefer-
ences are not applied. By implementing more transpar-
ent research methods, authors have the opportunity to
start and present more replicable and valid works so that
the scientific community benefits through facilitating the
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sharing and preservation of research materials and mak-
ing new discoveries [28].

Open science requires a systematic change in current
practices to create transparency, ensure the sustainability
of related social and physical infrastructures and further
enhance public trust in science [3]. Hence, transparency
and openness should be encouraged not only by scien-
tists and researchers but also by funding and research
agencies [29]. The analysis also revealed that transpar-
ency indicates honesty and trust in research.

The research is often reliable when different stages of
it are transparent. Therefore, there should be organiza-
tions or committees that provide the substrate for trans-
parency through recording different stages of research
such as protocols, initial plan, evaluation, and allocation
of identifiable codes. Moreover, the researchers them-
selves must also report different stages of their research
honestly and completely. To achieve this goal, a suitable
structure or platform should be considered for research.
To be published in reputable journals, clinical trial stud-
ies must first be registered in reputable data banks and
registers, so that this process is considered a step to
improve scientific transparency [30]. Furthermore, the
publication of protocols, raw data, analysis scripts, pre-
registration, clarification of financial sources, and clear
expression of conflict of interest in articles are considered
transparency conditions [27]. Monitoring the publica-
tion process and fulfilling the obligations of researchers
lead to the publication of research products and access
to them [31]. Journals have also contributed to the accu-
racy of studies and research outputs by sharing data sets.
Publishing all positive and negative results of researchers
is another important factor affecting the transparency,
which will greatly reduce research errors and contrib-
ute to proper evaluation. In fact, research transparency
makes researchers and stakeholders accountable for the
publication and accuracy of research results. Journals
should present incentives to follow open scientific meth-
ods, encourage them and clearly express their require-
ments [30]. Publications, pre-registration studies, the
development of open science skills, formulating guide-
lines for promoting transparency and openness are con-
sidered the incentives for open science practices that can
be useful for journals [32]. Reproducibility and transpar-
ency are important principles of the scientific process
to improve efficiency, self-correction, and validity of
research works [33]. Reproducibility is applicable based
on reuse of open protocols, open code and data [30, 34],
certification of research processes with online tools such
as notebooks [35], open research methods [36], docu-
mentation of replicable calculations [37], preprint studies
and reports [4, 38].

Based on the current analysis, further studies are
required on how to implement the open science methods
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in different research processes, especially in the publi-
cation and incentive policies so that these methods are
used by both researchers and stakeholders. These stud-
ies can pave the way for better application of open sci-
ence methods and the accountability of stakeholders
regarding the implementation, promotion, accountabil-
ity, and transparency of investigations in different areas
of the health system; it also facilitates the application
of research findings and the relationship between these
findings and readers. All these things necessitate the
accompaniment of researchers with regular and detailed
planning. By utilizing lessons related to the methods
and principles of open research in the curricula of post-
graduate studies and training of young researchers, it is
possible to encourage and develop the principles of open
science in the future. Evidence shows that the movement
towards open science has positive results and actually
makes scientists more influential in different fields [23].
Open science techniques have great potential to acceler-
ate learning and create new knowledge, speed up the pro-
cess of research and innovation to find solutions to major
social challenges, fostering the growth of innovative and
entrepreneurial human resources [39].

Limitations

There are different viewpoints regarding open science as
well as many doubts in using its methods in publication
and sharing process of research outputs. There is a wide
range of research fields in the health system; we confirm
that only one part of the research community from the
health system participated in the study. It is therefore rec-
ommended to evaluate and analyze different dimensions
of the research fields as well as necessary considerations
in open science methods from the perspective of more
individuals in order to elucidate the concept of openness
and its effective methods on different aspects of research
to specify the necessary contemplations and policies.

Conclusion

One of the most prominent issues expected from the
structure of open science, which can be considered
among its main goals, is to provide the maximum access
conditions to scientific outputs for the people in the soci-
ety with understandable language free from complexity.
If we wish to have comprehensible outputs for the people
in the society, we must simultaneously publish findings
in different languages through both official and unofficial
channels. In addition to scientific journals, newspapers,
television, popular magazines, or other mass media can
be used to publish the selection of results in the language
of the public. The researcher is required to release find-
ings in non-scientific language in one of these media, the
organizations should support the research, and even the
government must provide the conditions for publishing
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the results in the language of public. The final readers of
research findings are mostly general public, especially in
the field of health. As a result, we must be able to present
the results in the language of its specific reader because
each reader is a ring in the chain of results, and the users
who should be able to benefit from the findings. There-
fore, different models of scientific discourse should be
implemented by researchers and related organizations,
and this discourse about the research findings should
reach people through different media. This is important
because in the field of health, people are associated with
the researcher, and the researcher’s responsibility is to
present the results in the language of public. However,
scientific knowledge cycle and circulation are needed
to properly benefit from the research output and create
conditions for scientific discourse, the results of which
will present more incentives for researchers, helping dif-
ferent industries and improving the level of health and
well-being in the society. Moreover, the correct cycle
of research based on sharing outputs and the partici-
pation of people in different stages of research leads to
more trust in research structures and further participa-
tion, resulting in the effectiveness of research on different
social sectors.
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