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Abstract 

Research on research integrity has become a field of its own, yet a comprehensive overview the field is 
still missing. 

We systematically searched SCOPUS, Web of Science, and PubMed for relevant articles published 
between 2005 and 2015. We extracted the topic, methodology, focus, and citations from each articles. 

From the 986 articles included, only 342 report empirical data. Empirical papers predominantly targeted 
researchers and students. Although empirical articles questioning causes for misconduct mostly blamed 
research systems (e.g., pressure, competition) for detrimental research practices, articles proposing 
approaches to foster integrity focused on researchers’ awareness and compliance rather than on system 
changes. 

Involving non-researchers and reconnecting what is known to what is proposed may help research on 
research integrity move forward. 
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Introduction 

Research integrity (RI) has been part of the scientific discourse for many years, and evolved to a topic 
of research itself over the past 20 years. Research on RI highlighted that research misconduct comes in 
many forms (De Vries et al. 2006), occurs more often than was initially thought, and that questionable 
research practices (QRP)—also referred to as detrimental research practices, practices outside the 
realm of misconduct which still risk damaging the scientific output—are far from rare (Fanelli 2009; 
Pupovac and Fanelli 2014).  

In 1999, one of the first paper setting the agenda for research on RI concluded with the following words: 

Over the last decade, researchers and research institution have made significant strides to-
ward restoring [trust in science] by actively confronting misconduct. […] With so much ac-
complished, the time is right to see whether the policies we have put in place, the funds and 
time spent, have made a difference. Have we achieved levels of integrity in research that are 
acceptable? (Steneck 1999, p. 173) 

Now nearly two decades later, this call for research on RI seems to have been heard. Scientific literature 
on research integrity and research misconduct increased exponentially, broad scale funding and 
consortiums have been established to enable more research on the topic (e.g., the European Commission 
Horizon 2020 contributed an impressive 20 million euros in projects on RI since 2015), attendance to 
the last World Conference on Research Integrity exceeded 900, and some institutions are starting build 
departments with PhD students specializing on the topic.  

Notwithstanding this growing interest for research on RI and misconduct, it is unclear how the potential 
to identify and quantify the problems, to highlight and understand determinants of bad science, and to 
assess and propose approaches that foster integrity and prevent misconduct have been employed. To 
provide better insight in the field, we analysed published research on RI. The goal of this analysis was 
twofold. On the one hand, we aimed to understand how researchers focusing on RI perform research 
(i.e.: which methods are used, which stakeholders are studied, and which topics are most investigated). 
On the other hand, we aimed to document gaps of knowledge to inform future research endeavours.  
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Methods 

Studying research on RI is methodologically challenging. Researchers from many different fields 
address the topic in different ways. There is poor consistency in how the scope of RI is delimited (e.g., 
Is research ethics part of integrity? Is academic integrity only targeting students?) and in the choice of 
journals or article formats. For example, the empirical piece of Brian Martinson and colleagues 
(2005)—widely recognised as a cornerstone in research on RI—was published as a ‘Commentary’ in 
Nature, is currently being classified as a ‘Note’ in Scopus and as ‘Editorial material’ in the Web of 
Science. Consequently, systematic searches for relevant empirical works on research integrity have 
serious blind spots if the sample is kept manageable.  

We are aware that, despite all efforts to gather a manageable sample of the highest possible relevance, 
the choices we made towards our search strategy unavoidably come at a cost (e.g., not including the 
Martinson et al. paper, and unavoidably several others). We ensured that such costs are transparently 
reflected throughout this paper. 

To characterize the broad spectrum of research on research integrity, we performed an analysis of the 
literature on RI published in English between 2005 and 2015. Our analysis differs from a typical 
literature review: we classified several variables beyond the findings of the included articles (e.g., 
publication year, impact metrics, geographical distribution, and several methodology characteristics) 
and analyzed the relationship between such variables. Consequently, our findings do not describe what 
is known about specific aspects of RI, but rather provide an overview of how research on RI is 
performed and published in order to highlight the areas or actors where/with whom most research is 
done and areas or actors current research might have overlooked. 

We used three major bibliographic databases to find relevant literature on RI: SCOPUS, Web of 
Knowledge, and PubMed. We performed and adapted our search between February and April 2017 for 
SCOPUS, between October and November 2017 for Web of Science and PubMed, and in February 
2019 to add the terms ‘scientific fraud’ and ‘research fraud’ as recommended by reviewers. We 
extracted all results in an Excel sheet, which is available as tab delimited in ‘Appendix 3 - General data’. 
We only kept the records present on the sheet for further analyses. The complete study flow diagram 
with inclusion/exclusion counts and search queries may be seen in Figure 1. 

In summary, our queries screened titles, abstracts, and keywords of published literature for any mention 
of 'academic misconduct', 'academic integrity', 'research misconduct', 'research integrity' (or any 
expression of six words or less containing such terms), 'responsible research' (or any expression of four 
words or less containing these two terms), ‘scientific integrity’, ‘scientific misconduct’, ‘scientific 
fraud’, and ‘research fraud’. We chose these keywords after a few adaptations as we believed that they 
would provide a broad and yet specific enough overview of works that have been published on RI. 
Having worked in the field of RI in non-English speaking countries for some time, we purposively 
included the expression ‘academic misconduct’ despite its more direct relationship to student cheating 
to allow capturing articles which might have used the term differently to refer to research misconduct 
(Aubert Bonn et al., 2018). 
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We did not include papers relating to the ethical care of animals in research. Beyond papers whose 
scope was directly irrelevant, we also excluded several themes which were related, but not directly 
linked to RI, namely (i) academic integrity or cheating limited to undergraduate students, or with no 
apparent extension to RI in the discussion and the abstract of the paper (later referred as cheating 
(exclusively)); (ii) research ethics looking at the protection of human participants; (iii) clinical ethics or 
bioethics; (iv) responsible research innovations focusing on societal concerns of research discovery (ii-
iv later referred as Research ethics, bioethics, clinical ethics, or ethical role of universities in society); 
and (v) techniques meant to improve the validity of research, but devoid of direct reference to QRP, 
misconduct, or integrity (later referred as methods and tools).  
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Figure 1. Study flow diagram 



7 

Classification process  

To build the classifications for our research, we used an inductive process based on the findings from 
the first set of papers retrieved (i.e., the SCOPUS search). An inductive process means that we started 
with the general goal of describing research, and that we decided on which categories and classification 
options we should include based on what we found in the abstracts and papers assessed. For this 
analysis, Author 1 built the search, retrieved the literature, selected articles to be included, and 
inductively classified the articles in categories. Author 2 helped refine and simplify the categories, 
revised individual papers which were ambiguous, and provided assistance on the specific wording used 
for the categories.  

A full description of the inductive process that led to our final categories is available in ‘Appendix 1 – 
Building the classifications’. The final categories and classification options and their definitions are 
listed in Table 1. The full description of each category is included in ‘Appendix 2 – Instructions for 
Use’.  

Except for the ‘determinants’ and the ‘approaches’ subcategories which were weighed, each article was 
fitted only once in each category. In case of ambiguity, we revised the papers further to determine what 
the authors highlighted most in the title and abstract, and we decided the classification based on their 
emphasis. For example, if a paper looked at guidelines and policies for plagiarism, the paper would 
obviously be a good for for both the Topic class of ‘guidelines and policy’, and the one of ‘plagiarism’. 
In such a case, we decided according to the terminology used by the authors in the abstract and title. 
We did not assess the quality of included literature. 

We first classified all relevant papers according to their topic of interest. We then used the abstract and 
full text to determine whether the article was empirical or not. For the purpose of our analysis, we 
considered anything that includes a minimal description of data collection and analysis, from qualitative 
research to bibliometric studies or textual analyses, as ‘empirical’.  

We further classified each empirical article according to (i) the general methodology; (ii) the studied 
population; (iii) the source of data collection; (iv) the focus of interest; and (iv) the research objective. 

In addition, for papers in which the focus of interest was ‘determinants’ of misconduct and QRP, we 
extracted the specific determinants found in the empirical work and classified them between personal 
issues, issues with the system, and issues related to researcher’s awareness or compliance. Likewise, 
in papers in which the focus of interest was ‘approaches’ to misconduct and QRP, we classified the 
approach as either targeting the system, or targeting researchers’ awareness or compliance (note: we 
luckily did not find any approaches that proposed to change personal characteristics such as gender or 
personality, so we did not include personal approaches). 

After completing the classification, we analyzed our data in Excel to observe ongoing trends. We used 
the data visualization program Tableau Software inc. to build figures that illustrate our findings. 
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Table 1. Classification categories found inductively and used in our analyses 
A more detailed description of the classification process and how we developed the categories inductively is available in the ‘Online Resource 1 – Building the classifications’. For each relevant paper, we first noted the topic of interest. We then identified the paper as either 
empirical or not empirical. For empirical papers, we further identified the general methodology used, the studied population, the source where the data came from, the focus on research integrity issues, and the general research objective. 
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Data availability 

The full dataset, with both included and excluded records and full classification categories is available 
in ‘Appendix 3 - General data’, and the data on determinants and approaches are available in ‘Appendix 
4 – Determinants and approaches’. ‘Appendix 2 – Instructions for use’ Describes these datasets in 
greater depth to allow re-use and extension. All appendices are also available in the preprint version of 
this paper at https://www.biorxiv.org/content/10.1101/567263v1. We welcome future analyses and 
queries on our data. 

Study limitations and other considerations 

Given the current lack of a comprehensive review in the field of RI, we consider our work to be a first 
step to expose what has been done and how it has been done in research on RI. That being said, as in 
any research project, several limitations were inevitable to allow us to manage the amount of data 
gathered with the resources at hand. 

First, we decided on a cut off of 2005–2015 to grasp the bulk of research on RI that happened after the 
impactful Nature paper Scientists behaving badly (Martinson et al. 2005), widely recognized as a 
milestone in the field. As this review was the first step of a bigger project, we had to set a cut off to 
achieve a realistic record sample. Starting this extractions in 2016, we chose not to include literature 
published after 2015 since it might not be fully archived on databases at the time where we performed 
the search. We invite follow ups on our study as it would be very interesting to see what has happened 
in the most recent years. 

Furthermore, we limited our search to records classified as ‘articles’ to obtain a more manageable and 
relevant subset of research to include in our analyses. Although we are aware that this automatic 
classification is not flawless (i.e., it sometimes includes editorials, news pieces, etc., and it might 
overlook a few research articles), we considered this automatic classification to be the best way to obtain 
a manageable sample of papers in which the bulk of empirical research on RI should be present despite 
being aware of the costs of this choice. During the manual screening of the papers, we further excluded 
papers that were evidently not ‘articles’ (e.g., labeled editorials, labeled news reports, short conference 
abstracts, and letters to the editor). Nonetheless, to avoid biasing our inclusions to the terminology used 
by journals to distinguish article categories, and because we noticed that empirical data were sometimes 
reported in differently labeled records, we kept other papers with a more substantial format (e.g., 
opinions, commentary, viewpoint, ethics corner, correspondence, etc.) when they were automatically 
classified under the ‘article’ category.  

In light of the two former points, and added to the fact that we lacked a reference point, it was difficult 
to evaluate the completeness of our sample and the sensitivity of our search strategy. Our findings 
should thus not be considered in isolation of the methods we have used (e.g., search terms included and 
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not included, the way we defined integrity for the purpose of this research, etc.) and choices we have 
made (e.g., document type, years included, etc.) to reach a manageable sample of papers.  

It is also essential to note that a certain level of subjectivity cannot be fully excluded from the 
classification of the included papers. For example, when looking at the topic of interest, many papers 
could fit in several topics—a paper on ghost authorship with the industry would inevitably fit into 
‘authorship’, but also concern ‘conflicts of interest’, ‘QRP and misconduct’, ‘reporting and publishing’, 
and so forth. We were careful to select the categories and classifications we considered most appropriate 
based on what was highlighted by the authors in the abstract. Although the classification process was 
not triangulated by individual reviewers, uncertainties were marked and discussed until a common 
agreement could be reached. Oftentimes, we reflected upon, corrected, and revisited our categories to 
strengthen the fit, but we did so without consideration of trends or hypotheses.  

Classifications in one category were also often linked to classifications in another category. For 
example, papers on 'RCR training and mentoring' will often involve 'approaches' to deter misconduct, 
have the objective to 'assess' a method, and study researchers, students, or RCR educators. We tried to 
remain as neutral as possible when classifying our articles by building our classification from the content 
of the paper rather than from expected trends. Nonetheless, we believe that our results should not be 
considered in isolation but as a whole in which each category may intertwine with another. 

Finally, because we decided not to assess the quality of included papers, we included a wide range of 
journals and paper standards. Within our inclusions, ten articles were published in journals present on 
Beall’s list of predatory publishers (note however that five records come from the publisher Frontiers, 
whose status as predatory publisher is now mostly refuted). Given that Beall estimates that predatory 
publications accounts for 5-10% of all open access articles (Butler 2013), ten papers in 986 is a small 
proportion. Nonetheless, given the topic of our review, the fact that not all included articles were open 
access, and the fact that we conducted our search using databases which already screen for journal 
quality, we considered that one percent was still worthy of mention.  
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Results and Discussion 

Inclusions and exclusions 

After screening titles and abstracts for relevance to the topic, we included 986 articles. Table 2 
highlights the number of inclusions and manual exclusions (i.e., manually excluded after the initial 
Excel sheet has been compiled). The complete dataset, with both included and excluded papers and full 
classification categories, is available in the ‘Appendix 3 – General Data’. 

Within the 5453 publications yielded by the initial search in SCOPUS (i.e., our first search strategy, see 
Figure 1), 2477 records (44.4%) were classified as ‘articles’. 

 
Table 2. Number of included and excluded records 

Empirical coverage 

Around a third of the included publications described empirical work (N=342; see Table 2). Within our 
inclusions, theoretical approaches, narrative reviews, recommendations, and opinions were most 
common (classified as non-empirical in the ‘Appendix 3 – General Data’). 

Topics of interest 

We extracted the topics of interest of all included papers and grouped them in categories. When papers 
were not clearly targeting a specific topic, we classified them in the more general categories of ‘QRP 
and misconduct’ or ‘Research integrity’, accordingly. Most papers targeted ‘QRP and misconduct’, but 
a substantial proportion of papers also targeted ‘RCR training, education, and mentoring’; ‘Publication 
ethics’; and ‘Conflicts of interests’ (Figure 2). The proportion of empirical articles was highest for topics 
of ‘Cheating and academic misconduct’ (77%), ‘CV and application misrepresentation’ (79%), 
'Research on research integrity' (57%), and ‘RCR training, education, and mentoring’ (49%).  
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Figure 2. Topics of interest of included papers and corresponding research type 
Most papers targeted ‘Questionable research practices (QRP) and misconduct’, but a substantial proportion of papers also targeted, ‘Publication ethics’, ‘RCR training, education, and mentoring’, and 
‘Conflicts of interests’. The proportion of empirical articles was higher certain topics, for example ‘Cheating and academic misconduct’ and on ‘RCR training, education, and mentoring’ 
 
 

Methodologies 

Over half of empirical papers used direct approaches, such as surveys, questionnaires, interviews, and 
focus groups (N=175) to obtain their data. Bibliometric studies (N=58) and content and textual analyses 
(e.g., policy documents, case studies; N=50) were also frequent. The distribution of methodologies 
alongside more specific research objectives can be seen in Table 3. The more precise sources of data 
used for each record are available in the full dataset in the ‘Appendix 3 – General Data’. 
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Table 3. Distribution of methodologies alongside more specific research objectives of empirical papers 
About half of all included empirical papers used direct approaches to describe or quantify issues related to research integrity. A fair proportion also used content and textual analyses and bibliometric 
studies, also mostly to describe or quantify integrity issues 

 



14 

Studied population 

Over 60% of empirical papers study researchers and students, while fewer articles involved actors other 
than researchers (Figure 3). Researchers and students further account for over 75% of articles that used 
direct approaches—approaches in which investigators directly addressed the studied population, such 
as interviews, survey, focus groups, and direct observation. Other research actors were most often 
studied by proxy through documents, reports, or published material. 

 

Figure 3. Studied population and general methodologies used 
Representation of the major actors studied in included empirical papers. The different colours represent the general methodology used. Over 60% of included empirical papers studied researchers 
and students—a percentage which rose to 75% within direct approaches such as surveys, interviews, and focus groups (blue bar) 

 

Focus 

To map the most studied aspects of RI, we classified all empirical papers according to their focus on 
the RI issue (i.e., which particular step of the integrity problem they looked at). We defined five general 
focuses, namely, (i) the 'determinants' of misconduct, (ii) the 'problem/state of affair' of issues of 
research integrity, (iii) the 'approaches' meant to deter misconduct and promote integrity, (iv) the 
'consequences' of misconduct and QRP, and (iv) tools and approaches specific to 'research on RI'. We 
then further classified the specific research objective we could grasp from the methodology of the paper 
(see Table 1). 

Figure 4 shows that over 45% of empirical work on RI focused on the problem, generally with the 
objective to describe, quantify, or explore the issue. About a third of the articles focused on approaches 
to promote RI or deter misconduct, with over half of those assessing the efficacy of an approach. Only 
13% of the papers focused on determinants of research misconduct and QRP, generally attempting to 
test the relationship between a hypothesized determinant and reported misconduct or QRP. Finally, very 
few articles focused on the consequences of misconduct and QRP (e.g., loss of public trust, risks to 
research participants, financial waste), or on research on RI. 



15 

 

Figure 4. Focus of included empirical work 
We classified papers according to their focus (i.e., which particular step of the integrity problem they looked at), and associated research objectives. Yellow crosses show 
the average number of citation per article for each different focus. We can see that almost half of all empirical work targets the problem while very little articles focus on 
determinants and consequences. Nonetheless, determinants yielded higher average number of citations (red crosses) than other focus 

Determinants and Approaches 

We looked in greater depth into papers focusing on determinants and approaches for misconduct and 
QRP.  

Determinants. We extracted findings from the papers focusing on determinants of misconduct and 
QRP (40 out of the 42 papers on determinants) and grouped them into factor categories to highlight 
what they found as potential causes for misconduct and QRP. 

We then grouped these into broader groups as either highlighting (i) personal issues, (ii) issues with the 
system, or (iii) issues with researchers’ awareness and compliance. In addition, we computed a weighed 
indicator for the determinant groups to ensure that regardless of the number of determinants found per 
paper, each article would account only for 'one' paper. (e.g., if a paper found three determinants, each 
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determinant would have a weight of .33 in the paper count). As shown in Figure 5, 45% of the papers 
found that problems with the system played a role in misconduct and QRP, while only 16% of papers 
found that problems of awareness and compliance of researchers were at play.  

Nevertheless, two precisions are important here. First, the papers we classified in the ‘determinants’ 
categories sometimes reported direct effects on the prevalence of misconduct and QRP, but other times 
they reported the influence, or the perceived influence of different factors on ethical behaviours, 
compliance, or reporting bias. Second, even though Figure 5 only includes factors which were found to 
influence integrity, a few negative or integrity-promoting findings were also highlighted within the 
papers that looked at ‘determinants’, and some of those effects are not visible in Figure 5.1 

 

Figure 5. Determinants and approaches to misconduct and Questionable Research Practices (QRP) 
Determinants (in red; N=79 determinants in 40 papers), and approaches (in blue; N=106 approaches in 106 papers) to misconduct and QRP found or proposed in empirical papers. We can see that most 
papers on determinants found that issues with the system contributed to misconduct and QRP, while most articles proposing or assessing approaches target researchers' awareness and compliance 
Notes: 
* We equally weighed the determinants to ensure that, regardless of the number of determinants found, each article would account only for 'one' paper (e.g., if a paper found three determinants, each 
determinant would have a weight of .33 in the paper count) 
† Other personal determinants: Need for recognition, Opportunistic (Internet), Prior misconduct, Single authorship, Personal problems 
‡ Other system determinants: Professional relationships, Fear of retaliation, Culture of compliance, Hampered criticism, Type of institution, Job insecurity 

 

Approaches. Similar to the determinants, we classified papers which targeted approaches to misconduct 
and QRP into categories which we later grouped as either targeting the system, or targeting researchers’ 
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awareness and compliance. We did not include personal issues in the approaches, as we considered 
these to be somewhat immutable (i.e., no approach can really target or aim to change gender, seniority, 
discipline, or country of affiliation). As we can see in Figure 5, almost 88% of papers on approaches 
targeted researcher’s awareness and compliance, while very few papers targeted the system. 

Geographic distribution and citation analysis 

Affiliations from the United States largely accounted for over half of the literature on RI captured by 
our sample (Figure 6B). The UK, Australia, Canada, India, Croatia, and the Netherlands followed 
respectively, each accounting for more than ten included articles. China, which is rapidly becoming the 
second most important player in scientific publication, only accounts for seven articles included (0.7%). 

Although we did not do a thorough citation analysis, we wanted to have an overview of the citation 
patterns of included articles. A few things are important to note before getting into our findings. First, 
we extracted citation counts directly from the databases (i.e., each database counts the citations of its 
articles based on its pool of included material, and therefore differs), a database effect is thus possible. 
Additionally, when the citations were not available in the database (i.e., PubMed), we looked for 
citations by searching for the DOI or title first in SCOPUS, then in Web of Science, and if unavailable, 
we grabbed the citation counts from Google Scholar. We marked the source of the citation count in the 
column ‘Citation Source’ in ‘Appendix 3 – General Data’. Second, we looked at the total number of 
citations for each included paper without normalizing for the ‘age’ of the paper. We made this decision 
to avoid possible issues linked with normalization (Ioannidis et al. 2016). Consequently, it is important 
to consider that reported citation means and median may be influenced by the number of years the 
publications have been online, the output of the years following publication, or, on a country level, the 
size of the output in early years of research on research integrity; we include a figure showing the 
average citations per paper for each publication year in Figure 6. 

We extracted citation counts from SCOPUS and Web of Science on the 10th of February 2019 (older 
citation counts from 7th November 2017 are also available in Appendix 3 – General Data). On average, 
articles were cited 15 times, yet the distribution of citations was heavily skewed. The median number 
of citation was 6, and 103 articles (10%) were seemingly never cited February 2019. Within the 10% 
of the literature that was never cited, only 25% were published in 2015, proposing that uncited records 
probably have slim chances of being taken up in the future. Over half of the total citations came from 
less than a tenth of the included papers (7.6%). Looking specifically within empirical papers, we further 
noticed that articles focusing on determinants of misconduct and QRP yielded on average more citations 
per paper than research focusing on the problem, its approaches, or its consequences (see the yellow 
crosses in Figure 4). When looking at highly impactful papers (we selected a cut off of 30 citations; 
N=77), 64% were empirical, and over half (54.7%) had a main affiliation from the United States.  
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Figure 6. Citation and publication distribution 
(A) Number of article included per affiliation region for each included year. The size of markers represents the average number of citations per paper acquired by such region in a specific year. Trend lines illustrate the overall 
Research on RI publication growth for each region. (B) Specific country distribution of included articles. We did not include collaborations (i.e., articles with several countries mentioned in the affiliations included in the 
reference record), international (i.e., articles in which the main author was represented by an international organisation), and independent articles (i.e., where the main author did not mention a located affiliation) on the 
map. (C) Average number of citation per paper for each affiliation region. Australia/New Zealand dominates the average number of yearly citations per article, but this is due in part to one heavily cited paper. The yellow 
asterisks, which display the median number of citations per paper, show much greater uniformity between continents.  
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When looking at the citation weight for different continents, it was clear that North America generates 
most citations in research on RI, but that this dominance of citations is partly due to the important 
number of publications North America generates (especially the United States). In fact, North America 
has a lower citation average than Australia/New Zealand, and a citation average similar to European 
averages (Figure 6C). Australia/New Zealand has the highest citation average, but this may be due to 
one very highly cited paper. The median number of citations per papers (i.e., the yellow asterisks in 
Figure 6C) are more uniform between continents, ranging from a median of 7 citations (i.e., North 
America and Australia/NewZealand) to one of 3 citations (i.e., Asia).  
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Discussion 

Research on research integrity (RI)I is a field that is difficult to review systematically. The lack of 
consistency of its key terms, the absence of a clear delimitation of its scope, the interdisciplinary nature 
of the journals it targets, and the inconsistency of the article formats it employs to report empirical 
works make research on RI a fractionated field in which systematic and comprehensive overviews are 
challenging. Nevertheless, our analysis of a decade (2005-2015) of scientific articles in the field of 
research on RI reveals a few important points which may help us define an agenda for future research 
in the field. We will start by describing diverse noticeable findings from our results and will end with 
what we consider the two main messages from our study, namely, the lack of research on a number of 
key actors, and the mismatch between what we know on the possible causes for misconduct and the 
approaches empirically assessed to promote integrity. 

Select noticeable findings from our results 

The first noticeable findings from our results are the low proportions of ‘articles’ and empirical works. 
First, the low representation of research ‘articles’ compared to other publication formats in our initial 
search (i.e., 44.4%) was atypical for scientific disciplines (e.g., for medicine and health sciences the 
proportion of journal article surpasses 90%; SCOPUS Content Coverage Guide of 2016). Nonetheless, 
similar proportions may be seen in disciplines such as politics and policy, suggesting that such 
disciplines may be more aligned with the type of documents published in research on RI. Second, the 
low proportion of empirical works among included articles was surprising given that we only included 
publications automatically classified as ‘articles’ and thus excluded most editorials, letters, and other 
more theoretical types of publications. Although imperfections in the automatic classification may 
explain parts of this finding — as we described in the methods — the broad and multidisciplinary 
relevance of RI may also come into play. For instance, the fact that few of the authors of articles on RI 
are engaged full-time in RI, and that collaborators and target audience sometimes spread through an 
array of distinct disciplines, it may still be challenging to engage in empirical works on the topic. It 
would be interesting to see whether the proportion of empirical articles increased in recent years (i.e., 
2016 on) now that research on RI is becoming a field of its own. 

The second noticeable finding from our result is the distribution of topics targeted. Although we admit 
that our keywords may have played a role in the topics found in our results, certain topics were seldom 
explored in our sample despite their direct relevance towards RI. For example, Research ethics 
committees/Institutional review boards ('REC/IRB'), ‘Peer review’, and ‘Whistleblowing’—which may 
be considered as potential safeguards for integrity in research—were very rarely the main topics of 
included papers. The current focus, instead, appears to be motivated by describing the problem ('QRP 
and misconduct'), strengthening reporting standards ('Publication ethics', 'Conflicts of interest', 
'Plagiarism', and 'Authorship'), and examining integrity training and policies ('RCR training, education 
and mentorship' and 'Guidelines and policies'). We also found that empirical research was more frequent 
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in academic cheating, falsification of credentials, and integrity training. This might result from the 
relative ease of building empirical designs in such topics compared to other topics.  

The third noticeable finding from our results is the geographic distribution of our sample. The 
predominance of the United States in the affiliations as the most represented country in our sample is 
not surprising given that they are the biggest player in published literature worldwide (see for example 
Phillips 2016). Nonetheless, China, which is rapidly becoming the an important player in scientific 
publishing worldwide, was scarcely represented in our sample. It is possible that the language 
limitations of our study (i.e., we only included articles in English), contributed to this disparity, but it 
would be interesting to extend this search to different languages to assess whether this is the case. 

Finally, when looking at the distribution of citations generated by our sample, we noticed that the 
distribution of citations was highly skewed, and that a notable percentage articles were never cited. The 
skewness of citation distributions is not specific to research on RI, and even often occurs within single 
journals (see for example Larivière et al. 2016). The highly-skewed distribution of citations included in 
our sample may simply propose that research on RI is not immune to such dynamics. The fact that about 
a tenth of the included papers were never cited four years or more after publication also raised some 
questions. First, are there more efficient dissemination systems that could ensure utility and uptake of 
research on RI; and second, is it possible that published research on RI is being used but not attributed 
as such? It is conceivable, for example, that a significant part of the readership of research on RI uses 
RI literature to stay up-to-date, to gain insight, and to update training or policy rather than to conduct 
research, thereby using the findings without citing the articles as such? We have not conducted a deeper 
analysis about the source of the citations and about possible network in the citing patterns, however we 
assume that such analyses may also yield interesting results. In particular, investigating whether citation 
counts of research on RI correlate with implementation, systemic changes, and policy building may be 
relevant to better understand dynamics of change and impact in the field.  

Empirical research on research integrity overlook important actors 

As we explained in our findings, researchers and research students were the most involved in empirical 
works on RI. The high representation of researchers and research students is not surprising given that 
researchers are directly affected by and targeted in research misconduct and questionable research 
practice. Nonetheless, others players involved in research who also have an important role in promoting 
integrity appeared left out from our sample. Studies on policy makers and institutions, for example, 
were sparse and rarely involved direct contact with these actors, despite their crucial role in defining 
funding and regulations (see Figure 3). Research ethics committees and peer-reviewers were also rarely 
studied, despite their potentially powerful role in preventing and detecting misconduct. The public and 
research participants were only studied in a few papers that explored the consequences of misconduct 
(e.g., loss of public trust, risks to research participants), and they were rarely approached directly. 

Altogether, this imbalance points to an important gap of knowledge in research on RI. Different 
members of the research community are unlikely to have the same perceptions and expectations towards 
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research (Bird 2010). Involving a more balanced share of diverse research actors would likely bring 
new perspectives to the discussion. But beyond individual actors’ perspectives, the social contexts and 
the interaction between actors was also largely untouched by empirical works. Given the complex 
relationships between research actors and their interrelated dependencies, considering the broader social 
contexts, the conflicting perspectives, and the shared expectations of different research actors may be 
essential in building a realistic and comprehensive understanding of RI and misconduct. 

A mismatch between what we know and what we propose 

At first glance, our results insinuate that we know a lot about the problem of integrity, but that our 
understanding of why misconduct happens (determinants), what it engenders (consequences), and what 
can be done to promote integrity (approaches) is still limited. 

The lack of research on determinants of misconduct and systemic approaches for promoting integrity is 
not new and has been called before (see for example Fanelli 2015). Our move one step forward by 
highlighting that this imbalance also reveals a mismatch between what we know may predispose to 
inadequate research practices and the approaches to target misconduct that are discussed in the empirical 
literature. Specifically, factors identified as contributing to misconduct and QRP (i.e., determinants) 
most often point to the system, while approaches to deter misconduct and QRP most often target 
researchers’ awareness and compliance, rather than the system. 

Additionally, although a substantial number of articles assess approaches to promote awareness and 
compliance towards responsible conduct of research training, Ana Marušić and colleagues (2016), who 
performed a Cochrane review looking at the effectiveness of interventions to prevent misconduct and 
promote integrity in research concluded that "Due to the very low quality of evidence, the effects of 
training in responsible conduct of research on reducing research misconduct are uncertain" (p. 2).  

Although it is important to mention that many non-empirical articles discussed potential causes for 
misconduct or proposed approaches — also often systemic approaches — to deter misconduct and QRP, 
our findings may indicate that ideas for systemic change often remain untested empirically (or at least 
absent from empirical literature). 

 

In sum, research on RI undertaken over the past decades has undeniably produced useful knowledge 
and improved our understanding of the issues faced by researchers and the research system, and it 
certainly continues to do so. Our review highlights the areas, methods, and actors that have been most 
studied, and sheds light on points which have been overlooked. Being aware of unanswered questions 
in research on RI is a first step toward generating executable knowledge that will allow us to better align 
the research agenda with the goal of promoting integrity in research.  
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Best Practices 

As we have thoroughly discussed in the Methods section, studying research on RI is methodologically 
challenging. The costs from our efforts to keep the review sample manageable must be considered 
carefully. Our decision to limit our search to papers from 2005 to 2015 and to automatically categorised 
‘article’ types, our choice of keywords, our decision to only include articles published in English… All 
such decisions which were necessary kept our sample manageable within the resources available also 
came at a cost. We made efforts maximise the relevance of our results and to ensure transparency 
throughout the paper, yet it may be important to reiterate that the findings from this study must be used 
in consideration of the methods and decisions taken. In order to increase transparency and reuse, we 
encourage authors to examine and complement the dataset shared alongside the paper. 

Research Agenda 

Even though the present work is only a first glance in the broad body of research on research integrity, 
several points brought up by our analysis may serve to inspire future research agendas.  

First, although the predominant involvement of researchers and research students in research on RI is 
justified given their implication at the core of research practices, involving participants beyond research-
producers in future research on RI might help broaden our understanding of the problem. In particular, 
exploring the perspectives of different research actors and the social context that links these actors might 
help assess the possibilities, impact, and acceptability of different approaches to foster integrity. In the 
same way, involving topics and actors who play important roles early in the research process (e.g., 
research ethics committees, policy makers, funders) may be key to better understand how misconduct 
can be prevented. 

Second, reconnecting the approaches that are proposed and assessed empirically to what is already 
known from past research on determinants of misconduct may be essential to increase the success of 
future approaches to foster RI and deter misconduct. In other words, research on research integrity may 
benefit from developing methods and projects to assess feasibility and success of systemic approaches 
beyond researchers' compliance and awareness. 

Educational implications 

The sense of urgency attached to the topic of misconduct sometimes appears to push scientists to explore 
new venues for solutions rather than to optimize pre-existing opportunities. We found that past research 
on RI most often discussed problems with research integrity and reporting standards, and responded by 
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proposing new surveillance, training, and compliance techniques. Nonetheless, in focusing on new 
approaches, researchers may overlook important insights from past research and useful safeguards 
which are currently available in the research organisation (e.g., peer-review, whistleblowing, research 
ethics committees). Building greater cohesiveness in the field of RI to allow comprehensive iterations 
of past research and approaches might help better optimise existing opportunities for fostering integrity. 
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Appendix 

 

*Open online access to the appendix is available alongside the preprint of this manuscript at 

https://www.biorxiv.org/content/10.1101/567263v2 

 

Appendix 1 – Building the classifications 

Appendix 1 – Building the classifications gives additional information on the process used to analyse 
and classify the articles included in our study.  

 

Appendix 2 – Instructions for Use 

Appendix 2 – Instructions for Use simply describes how appendices 3 and 4 should be used, and clarifies 
each of their columns. 

 

Appendix 3 – General Data 

Appendix 3 - General Data is a csv file which contains the original results extracted from SCOPUS, 
Web of Science, and PubMed to which we added columns with variables classifications. We preserved 
essential elements of from the database export to allow future use of the data. We use EID as unique 
identifiers, and the EID can be used in their respective databases to retrieve each record. 

 

Appendix 4 - Determinants and approaches 

Appendix 4 - Determinants and approaches is a csv file in which we copied all records which focused 
on determinants or on approaches. We included those records in a new sheet because some articles on 
determinants found more than one potential factor to contribute to misconduct, and we needed to 
separate this information on multiple lines. We use EID as unique identifiers, and the EID can be used 
in their respective databases to retrieve each record. 

 

https://www.biorxiv.org/content/10.1101/567263v2
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End Notes 
1 When training was found to deter misconduct and QRP, (i.e., to promote integrity) we counted it as if the paper stated 
that ‘lack of awareness’ contributed to misconduct and QRP (e.g., Kraemer Diaz et al. 2015; Geller et al. 2010). When 
papers found no effects of potential factors, we did not include those factors in the findings in Figure 5. The negative ef-
fects found were as follows: Wolfgang Stroebe and colleagues (2012) found that social psychology (i.e., discipline) was 
not more prone to fraud than other disciplines. Karen Woolley and colleagues (2011) found that, although country of affili-
ation, prior misconduct, and single authorship were related to higher misconduct-related retractions, declarations of finan-
cial incentives were not. Michael Mumford and colleagues (2007) found a whole array of factors encompassing all three 
categories of personal, systemic, or awareness and compliance, but they also found that work commitment and limited 
competition did not promote unethical decisions. Finally, Daniele Fanelli and colleagues (2015) found that inadequate 
oversight or policies, financial incentives, hampered mutual criticism, and career stage affected scientific integrity, but not 
gender and pressure. 
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