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Abstract

Calls have been made for improving transparency in conducting and reporting research,

improving work climates, and preventing detrimental research practices. To assess atti-

tudes and practices regarding these topics, we sent a survey to authors, reviewers, and edi-

tors. We received 3,659 (4.9%) responses out of 74,749 delivered emails. We found no

significant differences between authors’, reviewers’, and editors’ attitudes towards transpar-

ency in conducting and reporting research, or towards their perceptions of work climates.

Undeserved authorship was perceived by all groups as the most prevalent detrimental

research practice, while fabrication, falsification, plagiarism, and not citing prior relevant

research, were seen as more prevalent by editors than authors or reviewers. Overall, 20%

of respondents admitted sacrificing the quality of their publications for quantity, and 14%

reported that funders interfered in their study design or reporting. While survey respondents

came from 126 different countries, due to the survey’s overall low response rate our results

might not necessarily be generalizable. Nevertheless, results indicate that greater involve-

ment of all stakeholders is needed to align actual practices with current recommendations.

Introduction

Scholarly publishing has been steadily growing for the last two centuries with estimates of

more than 3 million articles published per year [1]. In recent times, there has been an increas-

ing focus on the detection and prevention of misconduct and detrimental research practices,

in enhancing research rigor and transparency, and in cultivating a research climate best suited

to foster these goals [2–5]. Specifically, calls have been made to increase the transparency in

conducting and reporting research by registering projects and data analyses plans before data

collection, using reporting guidelines when writing up studies, posting preprints, sharing

(raw) data, reproducing or replicating studies, as well as rewarding, hiring or promoting
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researchers based on these practices [6–9]. One such call was made in 2014, when the Trans-

parency and Openness Promotion (TOP) Committee developed eight transparency standards

related to: 1) citations, 2) data, 3) analytic methods (code), 4) research materials, 5) data and

analysis reporting, 6) preregistration of studies, 7) preregistration of analysis plans, and 8) rep-

lication of research [10]. Since then, more than 5,000 journals and 80 organizations became

TOP signatories [11]. However, to the best of our knowledge, attitudes related to all aspects of

TOP guidelines have not been systematically assessed, and, yet, without agreement from all

stakeholders regarding these guidelines, it is unlikely that scholarly practices will change.

It was therefore our goal to assess differences in attitudes and perceptions between authors,

reviewers, and editors regarding the TOP guidelines, differences in perceptions of their work

climates, and differences in their perceived prevalence of responsible and detrimental research

practices.

Materials and methods

We reported our study following the Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) guidelines [12], as well as the Checklist for Reporting Results of

Internet E-Surveys (CHERRIES) [13].

Study design and participants

Full methodological details of our study, including its registration and study protocol are avail-

able at our project’s data repository [14]. In short, we sent a survey to 100,000 email addresses.

The email addresses were from: 1) randomly selected corresponding authors of papers indexed

in Scopus (n = 99,708); or 2) editors whose Instructions to Authors we analysed in our previous

study (n = 292) [15].

Setting

The survey was sent on 24 April 2018, had reminders on 9 and 24 May, and was closed on 12

June of that same year. The survey invitation and reminders, full survey questions and details

of their development and testing are available on our project’s data repository [14]. Respon-

dents could skip items and change the answers they gave until submitting their responses by

clicking on the “close the survey” button. Estimated time to finish the survey was 12 minutes

(based on pilot results), and was listed in the survey invite letter.

Variables and their measurement

The survey was divided into 4 sections and the questions were presented in the same order to

all participants:

1. attitudes towards transparency in conducting and reporting research (11 questions cover-

ing the TOP guidelines with 5-point Likert-type answers ranging from strongly agree to

strongly disagree);

2. perceptions of work climate (13 questions with 5-point Likert-type answers ranging from

strongly agree to strongly disagree);

3. perceived prevalence of responsible and detrimental research practices (14 questions with

5-point Likert-type answers ranging from very prevalent to never occurring);

4. sociodemographic and knowledge of statistics questions (10 questions with categorical

answers).
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All questions for the first three sections also included a Don’t know/Not applicable option.

In section 4, respondents could select one of 28 prespecified scholarly fields, a multidisciplin-

ary category or the “other” category where they could write their field(s) using an open text

response format. All answers they provided in free text, as well as the 29 choices, were recoded

to one of the 6 major categories that were used in our previous study on Instruction to Authors:
Arts & Humanities, Health Sciences, Life Sciences, Physical Sciences, Social Sciences, and Multi-
disciplinary [15]. Additionally, we had open-ended questions (free text format) that explored

reasons for respondents’ (dis)agreement with questions of first three sections, and a final sur-

vey question for general feedback on the survey. In order to maintain the focus on quantitative

data and have a reasonable reporting length, analysis of open-ended answers is planned for

another publication.

Statistical methods and study bias

We conducted all analyses in STATA v.13, with statistical code and outputs published on our

project’s data repository [14]. The grouping of respondents to authors (A), reviewers (R) and

editors (E) is explained in detail in the Appendix. The main outcomes (answers to questions in

sections 1 to 3 listed above) are presented as absolute numbers and percentages (calculated on

the basis of the number of respondents that answered a specific question). For readability, per-

centages are shown only for those who agreed or strongly agreed to statements, or that per-

ceived prevalent or very prevalent practices. Data for all answer options are available on our

project’s data repository [14]. Differences in sociodemographic characteristics and knowledge

of statistics between authors, reviewers and editors were explored using the chi-squared test

for categorical variables, and Kruskal-Wallis test for respondents’ age. To explore possible

associations between answers to questions of sections 1 to 3 and explanatory variables (socio-

demographic characteristics and knowledge of statistics) we used ordinal regression analyses.

We conducted regressions for all 38 questions individually. We also explored treating ques-

tions of each section as separate scales (with the scales consisting of 11, 13 and 14 questions,

respectively). We constructed 3 summary scores for those scales, which we then also explored

in ordinal regression analyses. To adjust for multiple comparisons, we considered p�0.001 as

statistically significant (based on the Bonferroni correction method of dividing 0.05 by 50,

which was the number of conducted regressions rounded-up to the nearest decile). For read-

ability, regression outputs are presented graphically in the Appendix, while details of analyses,

odds ratios and their associated 95% CI are available on our project’s data repository [14].

Respondents’ inquiries and deviations from the protocol

Due to miscommunication within the team, instead of adding the collected email addresses of

the editors from our previous study on Instruction to Authors [15] to the total of 100,000

planned invites, 58 of collected email addresses were used for piloting the survey, and 292 were

incorporated into the 100,000 invites sent. Additionally, during survey creation, instead of

planned options of 0, 1–4, 5–10,10+ for question—How many articles (approximately) did you
review in the last 12 months? survey options were instead 1, 2–5, 6–10, and 10+. In the invite

email, respondents were asked to contact us if they encountered any (technical) difficulties.

Details of their questions are listed in the Appendix.

Ethics approval

An ethics waiver for the study has been obtained on 6 April 2018 from the Medical Ethics

Review Committee of the Academic Medical Center, University of Amsterdam (reference

number W18_112). The survey invitation (available on our project’s data repository [14])
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included information on the study purpose, investigators, estimated length to complete the

survey, planned sharing of anonymised data, and publication of summary results. No incen-

tives were offered for participation.

Results

Our overall response rate was 4.9% (3,659 out of 74,749 delivered emails) and included

responses from 1,389 authors, 1,833 reviewers, and 434 editors. Respondents came from 126

countries, most commonly USA (16%), India (8%), Italy (7%), and Brazil (5%). Respondents’

median age was 44 (IQR 35 to 55, range 23 to 90). The majority worked for universities or col-

leges (62%), and were male (66%). While respondents came from all scholarly disciplines,

most were from Physical (33%) and Life Sciences (25%), followed by Multidisciplinary (18%)

and Health Sciences (13%). Similarly, while respondents came from all career stages, most had

a publication record of 6 to 25 publications (39%), or more than 50 publications (25%). Finally,

most respondents considered themselves to have either basic (44%) or intermediate (45%)

knowledge of statistics. Full details on response rate calculation, assignment of respondents to

authors, reviewers, and editors, their self-declared statistical knowledge, and sociodemo-

graphic characteristics are available in the Appendix. Summary results are presented below,

while all answers, as well as percentages of respondents who chose “Don’t know” or “Not appli-
cable” options, are shown in the Appendix.

Attitudes toward transparency in reporting and conducting research

Respondents’ attitudes towards 11 statements on transparency in reporting and conducting

research, which were based on TOP guidelines, are shown in Fig 1. The lowest support, across

all respondents, was for preregistering studies prior to conducting the research (21%), and the

highest for appropriately citing all data, analytic methods (program code) and materials used

in the study (95%). Regression analyses (Appendix Table A7 in S1 Appendix) revealed no sig-

nificant differences between authors, editors and reviewers and significant associations for 3

factors: 1) discipline–Health Sciences researchers had more positive attitudes towards transpar-

ency in reporting and conducting research than researchers of other disciplines; 2) number of

publications–researchers with less than 6 publications had more positive attitudes than other

researchers; 3) country–respondents from India had more positive attitudes than respondents

from other countries (Fig 2).

Perceptions of work climate

Respondents’ perceptions on 13 statements about their own work climate are shown in Fig 3.

Most respondents stated that they share their research data with other researchers unless legal

or ethical reasons prevent them from doing so (79%), and that having access to others’ data

benefits (or would benefit) them (79%). Two thirds (66%) considered the quality of peer

review they received to be generally high, as well as the quality of publications in their field

(64%). One fifth of respondents (20%) stated that due to the pressure to publish they sacrifice

the quality of their publications for quantity, and one seventh of respondents (14%) stated that

funders or sponsors interfered in their study design or study reporting. Regression analyses

(Appendix Table A8 in S1 Appendix) revealed no significant differences between authors, edi-

tors and reviewers and significant associations with perceptions of work climate with two fac-

tors: 1) country–respondents from India or USA had more positive perceptions of their work

climate than respondents from other countries; 2) age–younger respondents perceived a worse

work climate than older respondents (e.g., younger respondents perceived more pressure to
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sacrifice quality for quantity, and they more often stated that long peer review times had nega-

tively impacted their careers, Fig 2).

Perceived prevalence of responsible and detrimental research practices

Respondents’ perceived prevalence of responsible and detrimental research practices are

shown in Fig 4. Among detrimental practices, 38% of respondents perceived undeserved

authorship, and 33%, prior relevant research not being cited, as (very) prevalent in their field.

Of responsible practices, 32% perceived self-reporting of limitations, 19% perceived sharing of

raw data, and 6% publication of studies with null or negative results to be (very) prevalent.

Regression analyses (Appendix Table A9 in S1 Appendix) revealed editors perceiving fabrica-

tion, falsification, plagiarism, and omitting of references to be more prevalent than authors or

reviewers. Additionally, editors also perceived undeclared conflicts of interest, and publication

of studies with null or negative results to be more prevalent than reviewers (but not than

authors, Appendix Table A9 in S1 Appendix).

Regression analyses also revealed 3 other factors associated with the prevalence of research

practices: 1) country–respondents from India or USA perceived detrimental research practices

to be more prevalent than respondents from other countries; 2) discipline–Health Sciences
respondents perceived responsible practices, i.e., use of reporting guidelines, open peer review,

publication of studies with null or negative results, and reporting of study limitations as more

prevalent than respondents from other disciplines, but they also perceived one detrimental

Fig 1. Respondents’ attitudes toward transparency in reporting and conducting research. In the numerical

comparison differences between groups larger than 5% are in bold. In the graphical comparison highest percentage is

darker. � Questions are sorted by the total agreement percentage. Order of questions as they were asked in the survey is

presented in the Appendix. Slight variations exist for the number of respondents per question, exact numbers are

available on our project’s data repository.

https://doi.org/10.1371/journal.pone.0270054.g001
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practice—ghost writing—to be more prevalent than the respondents from other disciplines; 3)

age–younger respondents perceived undeserved authorship, as well as prior relevant research

not being cited, as more prevalent than older respondents (Fig 2).

Fig 2. Examples of univariate comparisons that were confirmed in regression analyses to be significantly associated with

attitudes towards transparency in reporting and conducting research, perceptions of work climate or perceived

prevalence of responsible and detrimental research practices. In the graphical comparison highest percentage is darker.

Slight variations exist for the number of respondents per question, exact numbers are available on our project’s data

repository.

https://doi.org/10.1371/journal.pone.0270054.g002
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Discussion

Our study has shown that authors, reviewers and editors were not supportive of all TOP rec-

ommendations for transparency in conducting and reporting of research. For example, while

95% of respondents (strongly) agreed that researchers must appropriately cite study data,

methods and materials; a large majority (74%) that authors must follow reporting guidelines,

that journals must encourage publication of replication studies (61%), or that authors must

share data (60%); only half (50%) felt that journals have to verify that study findings are repli-

cable using the deposited authors’ data and methods of analysis, and 21% that studies must be

preregistered. While we found no significant differences in these attitudes between authors,

reviewers, and editors, we did observe differences between respondents of different countries,

disciplines and research seniority. Overall, younger respondents, those from Health Sciences,
or from India, had more positive attitudes towards the TOP recommendations. Direct com-

parisons of our results with other surveys are difficult, as to the best of our knowledge, no sur-

veys have addressed all aspects of TOP guidelines, nor surveyed respondents from all

disciplines or countries represented in our survey since the TOP guidelines were published.

Furthermore, year when the survey is conducted, wording differences, use of scales versus sin-

gle questions to assess attitudes, as well as differences in collected sociodemographic data that

Fig 3. Respondents’ perceptions toward their work climate. In the numerical comparison differences between

groups larger than 5% are in bold. In the graphical comparison highest percentage is darker. � Questions are sorted by

the total agreement percentage. Order of questions as they were asked in the survey is presented in the Appendix.

Slight variations exist for the number of respondents per question, exact numbers are available on our project’s data

repository.

https://doi.org/10.1371/journal.pone.0270054.g003
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might be explored as explanatory variables, often don’t allow direct comparisons [16]. Never-

theless, a survey of 1,015 authors of observational studies, also conducted in 2018, showed that

63% of respondents used reporting guidelines, and that their attitudes towards, awareness, and

use of reporting guidelines are influenced by journals’ endorsements [17], which was also ech-

oed in earlier studies [18]. Our previous analysis of journals’ endorsements, however, showed

that only 13% of journals across disciplines recommended the use of reporting guidelines, and

only 2% required it [15]. Data sharing practices across sciences have not been systematically

explored, but recent estimates indicated that data sharing was mentioned in 15% of biomedical

[19], and in only 2% of psychological articles [20]. A 2020 systematic review indicated that

most researchers have positive attitudes toward data sharing [21]. This discrepancy of positive

attitudes versus lack of actual practice of sharing data is influenced by many factors, including

requirements for job selection and promotion, dedicated funding and skills, as well as incen-

tives, time and training required to prepare (anonymised) data for sharing [21]. Regarding

preregistration, a 2017 survey of 275 authors of systematic reviews or meta-analyses, showed

Fig 4. Respondents’ perceptions of perceived prevalence of responsible and detrimental research practices. In the

numerical comparison differences between groups larger than 5% are in bold. In the graphical comparison highest

percentage is darker. � Questions are sorted by the total agreement percentage. Order of questions as they were asked

in the survey is presented in the Appendix. Slight variations exist for the number of respondents per question, exact

numbers are available on our project’s data repository.

https://doi.org/10.1371/journal.pone.0270054.g004
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that 37% of participants agreed with making protocols mandatory [22]. While that percentage

was higher than in our study, the study’s sample size was smaller, respondents were predomi-

nantly from biomedical disciplines, and the questions only pertained to preregistration of sys-

tematic reviews.

It is likely that the lack of support of editors in our study towards all aspects of TOP recom-

mendations is one of the contributing factors why these recommendations have not been

endorsed by a larger number of journals today. The roles of editors and journals in endorsing

or requiring specific practices, the lack of resources they often face, and the lack of proper

intervention studies, were discussed extensively in our previous publications [15,23]. Here we

would like to add that uptake and attitudes toward different practices are also likely influenced

by whom and how recommendations are made. More rigorous methodological steps during

recommendation development (similar to those for reporting guidelines or clinical practice

guidelines), and open feedback calls might have led to higher initial uptakes. Additionally,

published case reports with cost estimates and practical tips from those involved in recommen-

dation development, that then managed to change practices of their journals, departments or

institutions, could perhaps lead to additional endorsements.

Our study has also shown that work climates of authors, reviewers, and editors still had

room for significant improvements. Approximately two thirds of respondents (66%) found the

quality of peer review they received, as well as the quality of publications in their field (64%) to

be generally high, one fifth of the respondents (20%) stated that due to the pressure to publish

they sacrifice the quality of their publications for quantity, and 14% stated that funders or

sponsors interfere in their study design or study reporting. The finding regarding pressure to

publish was associated with respondent’s age, with younger respondents feeling more pressure

to sacrifice quality for quantity. Younger respondents also felt that long peer review times had

a more negative effect on their careers than did the other researchers. Again, direct compari-

son with previous studies is difficult due to differences in questions, but a recent survey on

7,670 postdoctoral researchers from 93 countries indicated that 56% had a negative outlook on

their careers, and that only 46% would recommend to their younger selves to pursue a career

in research [24]. Furthermore, as most postdocs in that survey reported being hired for only

short periods of time, it is likely that long peer review times, and the number of publications

might have more impact on their job prospects than of (tenured) academics. The overall high

satisfaction of researchers with peer review we found, has also been reported in previous stud-

ies, with a caveat of known differences in reported satisfaction among those that had their

papers rejected vs those that had them accepted [25].

Finally, our study showed that most commonly perceived detrimental research practices

were undeserved authorship (as was also shown by previous research) [26,27], and prior rele-

vant research not being cited. While there were no significant differences between perceptions

of authors, reviewers, and editors regarding the prevalence of undeserved authorship; editors

perceived higher prevalence of relevant research not being cited as well as higher prevalences

of fabrication, falsification, and plagiarism than authors or reviewers. These findings could be

explained by the fact that most researchers often engage in conversations on authorship during

their projects and publications, while less than 2% of researchers admitted to having fabricated

or falsified data [28], or plagiarised other’s work [29], and therefore the latter practices are

more likely to have been encountered or discussed by editors than by other researchers. Addi-

tionally, we observed differences in perceived detrimental research practices, with younger

researchers finding undeserved authorship, and not citing relevant research to be more preva-

lent than older researchers. This mimics previous studies which showed that young researchers

often felt they were doing all of the work while others were receiving the credit, and that they

had more research experience than many starting faculty members [24].
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We also found that Health Sciences respondents perceived use of reporting guidelines, open

peer review, publication of studies with null or negative results, and reporting of study limita-

tions to be more prevalent than respondents from other disciplines, which is congruent with

the frequency of recommendations on those topics in Health Science journals compared to

other disciplines [15]. Finally, we also observed that researchers from USA and India perceived

detrimental research practices to be more prevalent than respondents from other countries.

This could be a consequence of the higher visibility of the Office of Research Integrity, and its

legal foothold in the USA [30], as well as role of the Society for Scientific Values in India [31],

the number of misconduct cases in those countries, as well as possibly higher competition lev-

els in those countries [32,33].

While our study assessed attitudes and perceptions of a large number of respondents across

many countries and disciplines, it is not without limitations. First, due to the low response rate

our findings are not necessarily generalizable (we discuss possible influences of self-selection

and non-response biases in detail in the Appendix). Our response rate, however, was similar to

other recent large online surveys [16,22,34–36], and response rates have been consistently

found to be lower in online versus other modes of survey dissemination [37]. The recent

exception to this pattern was a 2019 survey of 2,801 researchers from economics, political sci-

ence, psychology, and sociology regarding open science practices, which had a response rate of

46%. However, each participant in that survey was compensated with either 25 or 40 dollars

(randomly) if they were students, or 75 or 100 dollars (randomly) if they were an author.

Second, while we did have respondents from 126 countries, we explored differences

between respondents’ attitudes and perceptions for only 4 countries with highest number of

respondents in our survey. Further research is warranted to determine national or institutional

differences [16,38]. Third, although our survey was confidential, previous research has sug-

gested that researchers often overestimate detrimental research practices of their colleagues

[28], but may also underreport such practices in order to protect the reputation of their field

or themselves, for being unwilling to report such practices for official investigations [39].

Fourth, to preserve confidentiality, we did not ask information on respondents departments or

universities. This precluded taking into account potential clustering of some observations as it

is possible that witnessing the same detrimental practice or being aware of the same high-pro-

file cases within a department or a field might have led to overestimation of such practices.

Finally, we did not define all terms used in the survey, so some differences between respon-

dents might also stem from their different interpretations of some terms. For example, previ-

ous surveys on falsification yielded higher estimates when the term ‘falsified’ was not used but

researchers were instead asked if they had ever altered or modified their data [28]. Sixth, while

we explored several sociodemographic characteristics, publication practices and knowledge of

statistics as factors associated with respondents’ attitudes and perceptions, previous research

has also shown influence of respondents personality traits which we did not measure in our

study [40].

In conclusion, our study has found that attitudes of authors, reviewers, and editors did not

significantly differ regarding the TOP guidelines or their perceptions of their work climates.

We also observed differences in the perceived prevalences of detrimental practices between

editors and authors or reviewers, which highlights the need to raise awareness of these issues

among all stakeholders, and to develop projects where all stakeholders would be working

together to eradicate or minimize them. More studies are also needed to showcase the impact

of any policy changes, as well as studies that lower the burden of implementing such policies

[41]. Finally, recognition and rewarding of responsible practices should move from recom-

mendations to actual practice [9].
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