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I dedicate this PhD thesis to my wife, my son, my entire family. My 

late grandfather admired researchers more than influential world lead-

ers, visionary business men and women, and religious leaders. He 

praised their determined and continuous search for the truth. This PhD 

is born out of that admiration. Research is of paramount importance to 

our society. Therefore, the issues of research integrity and misconduct 

need to be examined. One of our interviewees phrased it as follows: 

  

 

“Research is the best thing we have in our culture, I’m 

certain of it. It is the best we have, and therefore we 

need to keep it pure.”  
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Research integrity and misconduct 

 

Research misconduct  

Scandals concerning research misconduct are frequently and widely 

discussed in leading academic journals, as well as in the press.
1-3

 

Renowned researchers proved to have plagiarized (copying of ideas, 

data, or words without attribution), falsified (willfully manipulated/ 

distorted data or results) and fabricated (invented data or cases) 

research data.
4-8

 Also within biomedical industry, research mis-

conduct has been documented.
9
 

 It is important to act on research misconduct, because it harms the 

prevailing ethos of biomedical research by undermining the norms and 

standards of rigorous scientific conduct.
10

 It also questions the 

foundational trustworthiness of biomedical research. This trust con-

sists of both the public’s trust in biomedical research as well as the 

mutual trust of biomedical researchers within the international 

scientific community. Given that current biomedical research is more 

than ever before a collective undertaking, both interdisciplinary and 

international,
11 

a breach in trust has a huge impact.
12

 Biomedical 

research and research in general relies to a great extent on the research 

findings, judgments and recognition of other scientists. Therefore, 

Richard Smith describes research misconduct as “the poisoning of the 

well”.
13

 In addition, research takes place within a public society, and 

is often supported by that society, which implies that research has a 

social responsibility and should serve society and the universal well-



 

4 

 

being of mankind.
12

 Trust and support of society is jeopardized by 

research misconduct.  

 

Integrity 

When considering research integrity and misconduct within bio-

medical research, we first need to consider the concept of integrity. 

The Stanford Encyclopedia of Philosophy refers to integrity as a 

virtue:
 

 

“When used as a virtue term, “integrity” refers to a quality of a person’s 

character; however there are other uses of the term. (…) Integrity is also 

attributed to various parts or aspects of a person’s life. We speak of 

attributes such as professional, intellectual and artistic integrity. However, 

the most philosophically important sense of the term “integrity” relates to 

general character. Philosophers have been particularly concerned to under-

stand what it is for a person to exhibit integrity throughout life. Acting with 

integrity on some particular important occasion will, philosophically 

speaking, always be explained in terms of broader features of a person’s 

character and life. (…) Ordinary discourse about integrity involves two 

fundamental intuitions: first that integrity is primarily a formal relation one 

has to oneself or between parts or aspects of one’s self; and second, that 

integrity is connected in an important way to acting morally, in other 

words, there are some substantive or normative constraints on what it is to 

act with integrity.”
14 

 

Edgar Karssing links integrity to professional practice and states that 

integrity should be viewed as professional responsibility.
15

 Within this 

approach, the elements of trustworthiness and the context are vital. 
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Acting with integrity is nevertheless challenging and requires courage. 

Robert Solomon even defines integrity as moral courage: “the will and 

willingness to do what one knows one ought to do”.
16

 John Kekes and 

Charles W. Marshall emphasize that someone can only be considered 

to be a person of integrity if he or she also acts ethically when it is 

difficult to do so.
15,17

 Marshall defines integrity as follows:  

 

“Integrity is doing the right thing when you don’t have to – when no one 

else is looking or will ever know – when there will be no congratulations or 

recognition for having done so.”
17

 

 

Clive S. Lewis stresses that doing the right thing for the wrong 

reasons, is not enough in the context of integrity:  

 

“We might think that, provided you did the right thing, it did not matter 

how or why you did it—whether you did it willingly or unwillingly, sulkily 

or cheerfully, through fear of public opinion or for its own sake. But the 

truth is that right actions done for the wrong reason do not help to build the 

internal quality or character called a ‘virtue’, and it is this quality or char-

acter that really matters.”
18

 

 

Integrity is thus not achieved when abiding by certain rules or doing 

what is wright, simply because you had no other options. If we would 

apply this requirement to the context of research integrity and 

misconduct, we would stimulate researchers to conduct their research 

in line with important principles, such as objectivity, reliability and 

responsibility. In addition, as Aristotle explained, we need to uphold 
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the necessary flexibility when dealing with practical situations.
19

 The 

practical context of research is prone to continuous change and 

evolutions. Therefore, researchers continuously need to make new 

decisions, based on important principles, within a specific context, i.e. 

time and place.  

 Another approach aims to achieve desirable conduct by focusing on 

compliance towards rigorous rules. In line with this approach, several 

authors  focus on control and power, rather than virtues. Within the 

theory of the panopticon, as described by Jeremy Bentham and later 

elaborated by Michel Foucault,
20-21

 people abide by the norms because 

they continuously feel that they are or possibly could be observed or 

inspected. If this theory is applied to the context of research mis-

conduct within biomedical research, the emphasis might be placed on 

frequent unannounced audits or inspections of laboratories.
22

  

 

Guidance documents 

The appearance of research misconduct within biomedical research 

raises the question whether there are no guidance documents con-

cerning research integrity in Europe which might help biomedical 

researchers to balance their research actions. Research has namely 

showed that research misconduct is more likely to occur in countries 

that do not have research integrity guidance.
23

 The elaboration and 

promotion of research integrity guidance and policy are important.
24

  

 

“The globalization of research demands greater collaboration between 

organizations that are responsible for ensuring standards of research 
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integrity; the need for international standards and guidance has never been 

greater.”
25 

 

However, when we started this research project, no overview existed 

of the national documents concerning the guidance on research int-

egrity or the handling of allegations of misconduct of the countries 

belonging to the European Union (EU) and the European Free Trade 

Organization (EFTA). The European continent is characterized by 

great diversity, with countries having their own research agencies and 

different legal systems. Nevertheless, a considerable proportion of the 

world’s research takes place in Europe (23% of the total global 

research and development in 2009 took place in the European 

Union
26

) and the European Commission underlines the importance of 

ethics in research, including research integrity: 

 

“For all activities funded by the European Union, ethics is an integral part 

of research from beginning to end, and ethical compliance is seen as pivotal 

to achieve real research excellence. It is only by getting the ethics right that 

research excellence can be achieved.”
27 

 

Defining research misconduct and research integrity 

Despite the profound impact of research misconduct, there is to date 

no international consensus on how research misconduct and research 

integrity should be defined. International collaborative research pro-

jects might be severely hampered by disagreements between countries 

concerning research integrity or misconduct. Nonetheless, in general, 

research actions or behaviors are often categorized on a continuum, 
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ranging from research integrity (proper research practices and 

behaviors) to research misconduct (unacceptable research practices 

and behaviors). Fabrication (inventing research data), falsification 

(wilfully distorting research results or data) and plagiarism (copying 

words, data, or ideas without giving due credit), also referred to as 

FFP, are generally considered to be the most serious forms of research 

misconduct.
28-30

 Between these forms of research misconduct and 

acceptable research practices, there is a grey zone of questionable 

research practices. These practices are not as serious as research 

misconduct, but cannot be considered to be research integrity.  

 The approach taken towards research integrity and misconduct 

might differ between countries. Within Belgium for example a moral 

code, which focuses on values of research integrity, was developed 

rather than a more legalistic approach, including a (narrow) definition 

of research misconduct.
31

 The federal government of the United States 

of America (USA), however, provides a clear definition of research 

misconduct as fabrication, falsification, or plagiarism. Nevertheless, 

several institutions in the US adopted definitions that include more 

elements, such as authorship related misconduct.
32 

 

 

Prevalence of research misconduct 

Research conducted among biomedical researchers shows that the 

earlier mentioned questionable research practices are often encount-

ered, and are more of a threat to science than outright fabrication, 

falsification or plagiarism.
33

 These practices happen so often, that they 
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might be considered the ‘normal’ research practice. A meta-analysis of 

surveys on research misconduct indicated that 2% of researchers 

admitted to having fabricated and falsified at least once and 34% 

admitted questionable research practices. However, when asked about 

the conduct of their colleagues, researchers indicated that 14% of their 

colleagues had falsified data, and 72% would have engaged in quest-

ionable research practices.
8
 2% admitted to having committed plag-

iarism and 30% observed colleagues plagiarizing.
34

 These percentages 

indicate that researchers do not fully trust their colleagues, despite the 

fact that trust is foundational to science. 

 Similarly, a survey sent out to 1353 participants of international 

research integrity conferences, showed that researchers were most 

concerned with selective reporting, selective citing, and inadequate 

quality assurance and mentoring.
35

 Fabrication and falsification were 

considered to have the highest destructive impact on truth, but the 

estimated frequency was low.
35

 Plagiarism, however, had a rather high 

estimated frequency, but its impact on truth was considered low.
35

 

Also a Delphi survey conducted among 40 experts estimated that 

fabrication and falsification occur rarely.
36 

Another paper, however, 

stresses the importance of plagiarism.
37

  

 

Prevention of research misconduct 

Discussion exists concerning the prevention of research misconduct. 

On the one hand, the importance of research integrity training and 

mentoring is underlined.
23-24,38

 In the USA for example, research 

integrity training is an obligatory requirement when applying for a 
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research funding with the National Institute of Health and the National 

Science Foundation.
39-40

 Nick Steneck pleas for a further elaboration 

and global harmonization of research integrity trainings:  

 

“Shared acceptance of the “rules” for ethics and integrity are as essential to 

collaboration and progress in research as agreement on the basic laws of 

nature. Globalization of RCR training would harmonize and gain greater 

support for the common rules and professional standards for responsible 

research.”
41

 

 

On the other hand, the effectiveness of training and mentorship has 

been drawn into question. An USA survey demonstrated that in some 

cases research integrity training might even stimulate research 

misconduct. Additionally, depending on the kind, mentoring might 

decrease or increase the likelihood of research misconduct.
42

  

 The transparency concerning the conducted research by sharing the 

raw research data, has also been suggested to prevent research mis-

conduct. It is, for example, mandatory to register a clinical trial prior 

to its beginning on an appropriate website, in order to be able to pub-

lish the outcomes.
43

 Nevertheless, researchers appear to be reluctant to 

share their data, even after they already published their results.
44-46

 In 

contrast, other researchers explicitly state that simply implementing 

further requirements for transparency is counterproductive. They 

might even form a severe threat to researchers. Researchers fall victim 

to “endless information requests, complaints to researchers’ univer-

sities, online harassment, distortion of scientific findings, and even 

threats of violence.”
47

 They give an overview of several risk factors 
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and suggest clear conditions. For example, they underline the import-

ance of sharing data, but they emphasize that researchers need to 

control how the data are used, keeping in mind the conditions to what 

the participants agreed upon.
47

 When researchers are suspicious, an 

independent ‘referee’ might be appointed to judge the honesty and 

validity of the question to access the research data. 

 

Industry versus universities 

Recently, several studies have been conducted in Europe.
48-52

 A lack 

of empirical data remains however concerning the issues of research 

integrity and misconduct within biomedical industry. The industrial 

influence is often considered as a major cause of research mis-

conduct.
53-54

 Conflicts of interest, financial gain, pressures of the 

funding source, are perceived as harmful for academic research. 

Pharmaceutical companies for example might want to leave out data 

that do not support the quality and validity of their products. When 

academic research is funded by such a company, researchers can feel 

pressured to report only those data that support the usefulness of the 

drug. According to Lisa Rosenbaum, this unfounded distrust towards 

biomedical industry has become so strong that mere transparency 

about industry involvement in research might immediately lead to an 

unfair dismissal of the results. 

 

“Proponents insist that transparency is key to maintaining public trust. If 

beliefs about physician–industry interactions were affect-neutral, that 

argument would make sense. But injecting transparency into a hostile 
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climate virtually guarantees that fragments of information will be spun into 

insinuations of wrongdoing.”
55 

 

 Biomedical industry has an important role in the performed 

research and their research output often has a direct impact on 

biomedical research in general and on society. In addition, a lot of 

biomedical research is also performed in collaboration between 

industry and universities. 
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Objectives of the research  

 

The objectives of our research are to tackle the three following main 

research goals: 

 

 Comprehensive retrieval and comparative analysis of the 

research integrity guidance documents of the countries belong-

ing to the European Union (EU) and European Free Trade 

Association (EFTA). 

 

 Analyzing the perspectives, attitudes, behaviors, and ethical 

evaluation concerning research integrity and misconduct of 

biomedical researchers and research managers, active in uni-

versities or industry. 

 

 Reflecting on the elaboration of a research integrity policy 

from an ethical perspective. 
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Empirical ethics 

 

Throughout this PhD study we follow the approach of empirical 

ethics. Within empirical ethics it is advocated that “the study of 

people’s actual moral beliefs, intuitions, behavior and reasoning yields 

information that is meaningful for ethics and should be the starting 

point for ethics.”
56

 Empirical ethics utilizes quantitative and qual-

itative research methods in order to collect empirical data concerning 

these elements. Thereby, empirical ethics relies on research methods 

that have been long used in the social sciences. Empirical ethics 

reveals facts regarding research integrity and misconduct which are 

relevant for the biomedical researchers and research managers. In 

addition, their perspectives, actions and challenges concerning 

research integrity and misconduct are a source of ethics in itself.
57

 

This empirical ethics approach affected our research goals, as well as 

our discussion of the findings. 

 When we would however unilateral start our reflection from 

rational principles or values, we risk of making assumptions without 

empirical grounds or reflect on elements which are not relevant for 

biomedical researchers and research managers themselves. Therefore, 

our approach might induce new and unanticipated issues for a 

bioethical research.  

 

“In line with approaches such as hermeneutics, casuistry, narrative ethics, 

and care ethics, empirical ethics attempts to answer this plea by locating 
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ethical reflection in a social and historical context, influenced by cultural 

values and enriched by personal narratives.”
57 

 

 In order to get an overview of the perspective concerning the 

theory, understood as the ethical framework, we conduct a review of 

the official research integrity guidance documents of the countries 

belonging to the European Economic area in the first phase of our 

research. We aim to analyze the policy perspectives concerning 

research integrity and misconduct, including their definitions of 

research misconduct.  

 In the second phase of our research, we conduct a qualitative and a 

quantitative empirical study and focus on the ethical evaluation and 

lived experience concerning research integrity and misconduct of 

biomedical researchers and research managers. Already Aristotle 

claimed that ethics is a practical discipline.
19

 This implies that ethics is 

familiar with the praxis and is willing to learn from the praxis. We 

plea for an inductive ethical approach characterized by an openness to 

the lived experiences concerning research integrity and misconduct of 

the biomedical researchers and research managers in their research 

context. Therefore, we want to analyze the perspectives, behaviors, 

lived experiences and morality concerning research integrity and 

misconduct of biomedical researchers and research managers, and its 

relations to several elements, including the context in which bio-

medical research is conducted. In addition we also investigate how 

these perspectives are related to the viewpoints of the research integ-

rity guidance documents. 
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 Finally, based on the two previous phases, we formulate a con-

cluding reflection concerning the ethical implications of the elabor-

ation of a research integrity policy, including several recommend-

ations.  
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Phases of this PhD research 

 

Phase one: Comprehensive retrieval and comparative 
analysis of the guidelines 
 

Due to the lack of information on the regulatory framework regarding 

research integrity in Europe, we firstly perform a comprehensive 

retrieval and comparative analysis of the overview of the official 

research integrity guidance documents of the countries which in 2012 

belonged to the EU and EFTA. Hereby, we intend to map the existing 

documents and analyze their perspectives concerning various issues of 

research integrity and misconduct.  

 We focused on the national level because no overview and no 

comparative analysis of the integrity guidance documents of the 

countries of the European Union (EU) and European Free Trade 

Association (EFTA) existed when our study was conducted. In 

addition, in our empirical studies we included both biomedical 

researchers and research managers active in universities and those 

active in  industry. Therefore, we did not focus on research integrity 

guidance documents on the level of organizations for example.  

 When collecting these guidance documents, we took several steps 

(for example: contacting the organizations that published the guidance 

documents as well as experts concerning research integrity and 

misconduct) to ensure that the documents we retrieved were indeed 

the relevant documents for that country. Therefore, we trust that our 
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extensive search strategy led to the inclusion of the relevant existing 

guidance documents. 

 In our papers we also considered international guidance documents, 

including the Memorandum on Scientific Integrity published by All 

European Academies, the European Scientific Misconduct Strategy, 

the European Code of Conduct for Research Integrity, and the 

Singapore Statement on Research Integrity.
58-61 

 Our research demonstrates that research integrity guidance is 

highly diverse in Europe. Therefore, we also search to explain why the 

research integrity regulatory framework differs so substantially 

throughout Europe, by distinguishing the approaches that underlie 

them. Firstly, we distinguish an approach that is strongly based on 

values, such as honesty, and thereby focused on the positive, desirable 

research conduct. Secondly, there is the approach that is more 

concerned with norms, and thereby emphasizes rules and sanctions 

when the rules are broken.  

 

Phase two: Empirical studies focusing on the praxis 

We perform a qualitative (interviews) and a quantitative study 

(survey) in order to analyze the perspectives, attitudes, behaviors and 

normativity concerning research integrity and misconduct of bio-

medical researchers and research managers active in industry or 

universities. Including  biomedical researchers and research managers 

from both industry and universities enables us to explore the 

similarities and differences concerning the earlier mentioned issues of 

research integrity and misconduct within these different contexts. We 
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choose to conduct both a qualitative and a quantitative study, because 

the combination of both approaches reveals the most comprehensive 

data and insight into the complexity of research integrity and 

misconduct from the perspective of biomedical researchers and 

research managers. 

 For our survey, we update and adapt a USA survey
33

 on research 

integrity based on the findings of our review of the official guidance 

documents and the analysis of the 22 interviews. Interestingly, one of 

the authors of the USA survey, prof. Raymond De Vries, has already 

for some time defended the notion that methodologies common in 

social sciences, such as surveys, and the attention to the specificity of 

the context, are important when studying ethical decision making.
62

 

 We research how often the respondents admit they have committed 

actions of research misconduct or observed their colleagues commit-

ting them in the last three years. We investigate whether research 

misconduct is reported more frequently in industry compared to 

universities.  

 We inquire to various aspects, including their familiarity with the 

research integrity guidance documents, whether they themselves or 

their colleagues committed research misconduct, and how they 

ethically evaluate actions that are generally considered to be research 

misconduct. Hereby we research, among other elements, possible 

similarities or differences between their ethical evaluation of research 

misconduct compared to those of the research integrity guidance 

documents. In addition, we investigate the relation between this 

ethical evaluation and the reporting of research misconduct. In line 
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with the findings of previous research,
35-36

 our respondents might also 

not consider some or all of these actions to be equally serious. There 

ethical evaluation is crucial for our research. 

 As stated earlier, it has been advocated that there is an ungrounded 

distrust from academia towards industry concerning research integ-

rity.
55

 Our research attempts to provide the much needed novel 

empirical data on these issues. Thwarting industry-university collab-

orations without grounded reason might hamper necessary research 

for patient’s health benefits. Both the qualitative and the quantitative 

parts include people of both genders, and many different international 

backgrounds. 

 Because no previous research has compared industry and academia 

concerning research integrity, we focus on the situation in Belgium as 

a case study. Admittedly, this is a limited context, but the participants 

come from all over the world and there are no reasons to assume that 

the Belgian situation would greatly differ from other industrialized 

Western countries. 

 

Phase three: Concluding ethical implications concerning 
the elaboration of a research integrity policy  
 

Our research brings together guidance on the issues of research integ-

rity and misconduct, with the daily research practice. Thanks to our 

inductive ethical approach, we gain insight into how normativity 

regarding research integrity and misconduct is formed within the 

context of daily practice of biomedical research. In this respect, our 

empirical ethical approach does not only bring to light the perspect-
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ives, attitudes, behaviors, and experiences regarding research integrity 

and misconduct of the investigated populations, but also makes a 

substantial contribution to the concept of research integrity and 

misconduct as employed by the investigated populations. Our analysis 

reveals several relations with various factors concerning issues of 

research integrity and misconduct, and the abstract concept “research 

integrity” gains a realistic, empirically-based meaning.  

 Empirical studies involving biomedical researchers and research 

managers can provide data on which better applicable answers to 

questions concerning research integrity and misconduct can be form-

ulated.
62

 In order for biomedical researchers and research managers to 

acknowledge a research integrity policy, they need to be able to rec-

ognize their own perspectives, challenges and experiences in this 

policy. The compliance to a research integrity policy is influenced by 

whether biomedical researchers and research managers consider it to 

be familiar to their practice. If such a policy is perceived as a ‘corpus 

alienum’, something that is strange and far removed from the daily 

research practice, it risks of having little impact.  

 A research integrity policy should be a continuous cyclic inter-

action between research integrity guidance and the data received from 

the daily praxis, combined with a consideration of the specificity of 

the context of biomedical research. Perspectives, attitudes and be-

haviors of the praxis need to be studied and considered. Based on this 

data, we need to continuously reflect on the fundamental values of 

research integrity within the current context in which biomedical 

researchers and research managers operate, in order to achieve and 
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maintain a research integrity policy that is acknowledged and adhered 

to by the biomedical researchers and research managers. A research 

integrity policy should however not solely be determined by the 

current practice of biomedical researchers and research managers. We 

should nevertheless talk with biomedical researchers and research 

managers, instead of talking about them. 

 Based on our analysis, we formulate several recommendations 

concerning the elaboration of a research integrity policy, considering 

among other elements the specificity of the context of biomedical 

research and the earlier mentioned distinction between a value- and a 

norm based approach towards research integrity guidance. We hypo-

thesize that these recommendations will stimulate the continuous 

process of elaborating an agreed upon research integrity policy.   
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Output of this PhD research 

 

Our research provides a comprehensive retrieval and comparative 

analysis of the national guidance documents of the European 

countries. Based upon our analysis of the empirical data, we come to a 

more comprehensive understanding of these issues from the 

perspective of biomedical researchers and research managers. 

Additionally, this enables a better fostering of research integrity. 
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Chapter one: Guidance on research 
integrity: no union in Europe 
 

Published as: 

Godecharle S., Nemery B., Dierickx K. (2013). Guidance on research 

integrity: no union in Europe. The Lancet, 381 (9872), 1097-1098. 

 

 

 

 To clarify the regulatory framework regarding research integrity in 

Europe, we analyzed national official guidance documents on scien-

tific integrity in the 27 countries of the European Union plus the four 

countries of the European Free Trade Association— i.e., Iceland, 

Liechtenstein, Norway, and Switzerland. We found a highly hetero-

geneous picture.  

 No guidelines could be analyzed for 12 countries (13% of the target 

population’s published output
1
). We retrieved and analyzed 49 guide-

lines, published by 19 countries (see appendix for methods and detail-

ed results). In general, the Nordic countries and most countries of 

central and western Europe have national guidelines to address re-

search misconduct and promotion of research integrity (figure). Only 

Denmark and Norway have a specific law to deal with research mis-

conduct, and many countries have multiple guidelines with seemingly 

little internal consensus. Not one list of principles or one definition is 

identical in any two guidelines (except for Denmark and Norway).  
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 Fabrication, falsification, and plagiarism are evoked most frequent-

ly as forms of misconduct, although several guidelines recognise other 

possible forms. Some guidelines make explicit gradations and distin-

guish serious misconduct, such as data fabrication, from less serious 

forms, such as denying deserved authorship. Similar forms of mis-

conduct are sometimes judged differently by different guidelines. For 

example, one Swedish guideline qualifies continued carelessness as 

misconduct, whereas Finnish guidelines consider carelessness as less 

serious than fabrication, which is qualified as fraud. The notions of 

intention, negligence, or deceit feature explicitly in certain definitions 

of misconduct, although the establishment of intentionality is acknow-

ledged to be difficult.  

 The guidelines advocate various possible actions to prevent mis-

conduct, although some also acknowledge that total prevention is 

impossible. Training and education in good research practice feature 

regularly, especially directed towards junior scientists. Only the Irish 

guidelines explicitly stress the need to instruct senior researchers also.  

 The observed heterogeneity in guidelines within and between 

European countries results in a confusing situation. We therefore sup-

port pleas for harmonisation of the guidance on research integrity in 

Europe.
2
 The Memorandum on Scientific Integrity published by All 

European Academies (ALLEA) and others,
3
 the European Scientific 

Misconduct Strategy published by the European Research Council,
4
 

and the European Code of Conduct for Research Integrity published 

by ALLEA and the European Science Foundation
5
 are all steps in the 

right direction. However, these initiatives do not guarantee a unified 
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approach throughout Europe. Thus, for example, the Hungarian guide-

line contains marked discrepancies from the European Code of 

Conduct for Research Integrity, although it claims to be based on this 

code.  

 Finally, we had great difficulty in retrieving the guidelines of 

several countries. If these guidelines are so hard to find, how can they 

then serve as a framework for researchers? Moreover, how can 

researchers cooperate in international research projects with such 

diversity in guidelines? We have to conclude that European countries 

are not yet united when it comes to guiding scientific integrity. 
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34 

 

Figure 1: Classification of countries belonging to the European Union and 

European Free Trade Association according to some broad categories 

defined by how they deal with scientific integrity. 

Adapted from: 

<http://europa.eu/europedirect/meet_us/interactive_map/index_en.htm> 
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Supplementary appendix 

 

This appendix formed part of the original submission and has been 

peer reviewed. 

 

Methods 

We conducted a search of the documents on research integrity, in-

volving either biomedical research or scientific research in general, 

from all 27 countries of the European Union plus the four countries of 

the European Free Trade Association, i.e. Iceland, Liechtenstein, 

Norway, and Switzerland. In the following, these documents, which 

include laws and guidelines, will be called “guidelines”.  

 To identify these guidelines, we searched the internet (between 1 

February 2012 and 18 July 2012) using Google, Google Scholar and 

PubMed, and the following search terms and their relevant combin-

ations: “biomedical research”, “scientific misconduct”, “research mis-

conduct”, “research ethics”, “scientific integrity”, “mentoring”, “educ-

ation”, “biomedical research”, “mentor”, “training”, “bioethics”, 

“models of prevention”, “prevention of research misconduct”, 

“prevention”, “good scientific conduct”, “responsible conduct of 

research”, “disclosure”, “self-disclosure”, “guidelines”, “scientific 

fraud”, “fraudulent data”, “misconduct in science”, “questionable 

research”, “questionable research practice”, “fabrication”, “falsifica-

tion”, “plagiarism”, “Europe”. We also added the names of the in-

dividual European countries. The retrieved guidelines were considered 
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for possible inclusion if they were published or explicitly referred to 

by one or more of the following national organizations: the bio-ethical 

committees listed by the World Health Organization (WHO),
1
 the 

national academies of sciences belonging to All European Academies 

(ALLEA),
2
 or a national research integrity governance framework, if 

any existed. Guidelines were included if they dealt with scientific 

research in general, or more specifically with biomedical research. 

 In a second phase we contacted each of the aforementioned 

organizations by e-mail, and asked them if the guidelines we had 

found were indeed the relevant guidelines for their country. If we had 

been unable to find any guidelines, we asked them whether guidelines 

existed concerning scientific integrity in their country. If these 

organizations referred explicitly to other guidelines, we investigated 

these as well. In a third phase we also contacted the national associa-

tion of universities or an academic individual, such as someone who 

had published on scientific integrity or had spoken at the 1st or 2nd 

World Conference on Research Integrity.
3-4

 We also asked them to 

confirm whether the guidelines we had found or received were indeed 

relevant.  

 All the retrieved guidelines were thematically analyzed by a single 

person (SG), provided they were available in English, French, Ger-

man, Dutch or Italian. No statistical analyses were needed for this 

descriptive study. In the tables, the countries are identified by the 

official abbreviations for each country, as listed in e-figure 1. In the 

following the word misconduct refers to infringements on scientific 

integrity. 
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Results 

For this study, we sent more than 340 specific e-mails, including 

reminder e-mails and messages requesting clarifications. The flow-

chart shows how we ended up with 49 relevant guidelines, published 

by 19 countries.  

 No information was found for Liechtenstein; no guidelines could 

be identified or analyzed for 11 other countries. No guidelines on 

research integrity were retrieved for 7 countries (Bulgaria, Cyprus, 

Lithuania, Portugal, Romania, Slovenia, and Luxembourg) even after 

repeated contacts with individuals working in these countries. We 

were also unable to analyze guidelines from Slovakia, because these 

were only available in Slovak. In spite of a considerable amount of e-

mail exchanges, Italy, Malta and Iceland could also not be included in 

our analysis because the documents received from these countries 

were not devoted to research integrity as such.  

 The 49 guidelines amenable to analysis are listed in e-table 1, 

together with the institution that developed the guideline, the year of 

publication, the title, word count and URL of the guideline. In the 

following, guidelines are identified by country code followed, if 

applicable, by a small capital letter, in square brackets: e.g. [FR(A)], 

as shown in e-table 1. Most guidelines (90%) were published between 

2002 and 2012. The number of words (including references) ranged 

from 139 to 57287 words (median: 2467 words, 25th-75th percentile: 

1377-5795). 
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 E-table 2 summarizes the main (explicit) sources of inspiration for 

the guidelines. The structures that address research misconduct or 

promote research integrity in Europe differ markedly between count-

ries. Only Denmark and Norway appear to have a specific law to deal 

with research misconduct [NO(A), DK(B,C)]; several other countries 

have more than one guideline with seemingly little internal consensus 

[IE(A-H), FR(A-C), PL(A,B), UK(A-G), ES(A,B)]. E-table 3 gives an 

overview of the principles to which the guidelines explicitly refer, and 

unacceptable actions or events that define misconduct in the guide-

lines. 

 A detailed analysis of how the various themes are addressed by 

each country will be published elsewhere. 

 

Comments 

 Our review contains some methodological problems and limit-

ations. We cannot completely rule out that some documents have been 

overlooked. It is conceivable that the institutions that we initially 

approached in each country do not play the most important role in 

safeguarding research integrity. However, we compensated for this 

limitation by contacting key persons in each country and including 

guidelines published by other institutions if our contacts had referred 

to these documents. So, we trust that our extensive and persistent 

search strategy led to the inclusion of all relevant existing guidelines. 

We are aware that the Medical Research Council of the UK has 

published an update of the guideline “Good research practice: 

principles and guidelines”
10

 in August 2012, which has not been able 
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to be included in our analysis, because our search stopped on 18 July. 

Nevertheless, this guideline is based on the previous guideline pub-

lished in 2002 [UK(C)], which is included in our review. We did not 

verify the accuracy of the English translated versions against the 

documents in the original languages, and it is conceivable that some 

nuances may have been lost in translation. However, it is unlikely that 

this has seriously affected our findings. 

 One could also object that we only investigated the guidelines of 19 

of the 31 countries. However, these 19 countries are responsible for 

almost 90% of all citable scientific publications from our target 

population.
5
 How research integrity is managed in the 12 other count-

ries remains unclear. The absence of a national framework does not 

rule out the existence of local guidelines in universities or research 

institutions. Obviously the absence of national guidelines or a national 

structure to deal with research misconduct does not imply that the 

research in that country is not performed with integrity. In fact, it is 

remarkable that several countries, such as Germany, Austria and Nor-

way, only established national frameworks after scandals concerning 

serious cases of misconduct had been revealed [IE(E)]. It is beyond 

the scope of this specific paper to judge whether guidelines published 

by national bodies are effective in ensuring research integrity. 

 Although relatively little research has been devoted to scientific 

integrity, our findings are compatible with those of other studies on 

this issue. Thus, the defensive attitude of certain guidelines towards 

competition corresponds with empirical research findings on how re-

searchers perceive competition.
11

 Consistent with research on research 
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misconduct,
12-13

 several guidelines recognize that there are far more 

forms of misconduct than just outright fabrication, falsification and 

plagiarism. However, even though empirical research questions the 

efficiency of education and training in decreasing misconduct,
14

 educ-

ation and training are still the most recurring elements of prevention 

mentioned in the analyzed guidelines. 
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Figure 2: Flowchart. 

Guidelines published by:  Other documents  

National bio-ethical 

committee 

(listed by the World 

Health Organisation) 

National Academy 

of Sciences 

(member of All 

European 

Academies) 

National research 

integrity governance 

framework 

  

n = 7 n = 15 n = 15  n = 47 

 

 

No information   n = 1(Liechtenstein) 

    

No guidelines identified despite repeated 

contact with national researchers 

 
n = 7 (Bulgaria, Cyprus, Lithuania, Portugal, 

Romania, Slovenia, Luxemburg)   

    

Search output merged and stored in Excel
®

 

guidelines identified: n = 84 

    

Guideline excluded because of language   n = 1 (Slovakia) 

   

Total number of guidelines identified for full text review 

n = 83 

     

n = 20: outside the topic of (biomedical) 

research 

 
n = 3 (Italy, Malta, Iceland) 

     

 

n = 13: duplicates with other documents 

within countries  

    

   

n = 1: replaced by a more recent guideline   

 

Total number of guidelines investigated: n = 49 

 

Countries included in the final review process: n = 19 

 

United Kingdom (UK), Germany (DE), France (FR), the Netherlands (NL), Switzerland (CH), 

Sweden (SE), Spain (ES), Belgium (BE), Denmark (DK), Austria (AT), Finland (FI), Norway 

(NO), Poland (PL), Ireland (IE), Greece (EL), Hungary (HU), Czech Republic (CZ), Estonia (EE), 

Latvia (LV) 
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Table 1: Overview of the guidelines ranked according to the first date of 

publication within the country, guideline developer, year, title, word count 

(only English guidelines), and URL. 

 
Coun-

try 

Guideline 

developer 
Year Title 

Word 

count 
URL 

LV 

 Latvian 

Academy 

of Sciences 

1997 
Scientist’s Code of 

Ethics 
2383 

http://www.lzp.gov.lv/index.ph
p?mylang=english 

DE 

 German 

Research 
Foundation 

1998 

Recommendations of the 
Commission on 

Professional Self-

Regulation in Science 

16864 

http://www.dfg.de/en/research
_funding/legal_conditions/goo

d_scientific_practice/ 

index.html 

FR 

A 

National 

Institute for 
Health and 

Medical 

Research 

2000 

Responding to 

Allegation of Scientific 

Misconduct: the 
Procedure at the French 

National Health and 

Medical Research 
Institute 

3068 
http://www.ncbi.nlm.nih.gov/p

ubmed/11273435 
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of the 
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procedures 
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G 

Health 
Research 

Board 

2010 

Health Research Board 

Position Statement on 

Authorship 
 

139 
http://www.hrb.ie/uploads/med
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http://www.vr.se/inenglish/ethi

cs/publications.4.325716ea11d

7602a6d180008726.html 
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Abstract 

Similar forms of misconduct are perceived differently throughout Europe. 

There are no extensive surveys on the guidance on research integrity in the 

different countries of Europe. Therefore, we performed a systematic content 

analysis of (biomedical) research integrity guidance documents from  all the 

countries of the European Economic Area. We showed that there is strong 

heterogeneity concerning research integrity guidance on crucial aspects, for 

example, the defining of research misconduct, at both an international and a 

national level. We also sought to explain why the guidance documents differ 

by distinguishing the approaches that underlie them. We distinguished a 
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value-based and a norm-based approach, as well as different perspectives on 

trust. The current confusing situation concerning research integrity guidance 

hampers international research and possibly wastes research funds. We risk 

talking past each other, if we do not take the distinction between these 

underlying approaches into account. 

 

 

 

Introduction 

Research misconduct makes the headlines of academic journals.
1-2

 

Research integrity and misconduct are important to all stakeholders 

within and outside science. These issues have been the subject of 

some recent research.
3-12

 However, although almost a quarter of global 

research and development takes place in the EU,
13

 and although 

European countries have not been spared from research misconduct 

scandals,
14

 few studies have been published on research integrity in 

Europe.
15-16

 Research integrity is also an issue beyond the scientific 

community, as evidenced by the research misconduct accusations 

aimed at prominent European politicians. Some of them have had to 

quit their office.
17-18 

 Misconduct shakes science to its very foundation: It erodes the 

trust. Scientists need to trust each other for research to advance, and 

society needs to trust science to fund it.
19

 However, research mis-

conduct is defined heterogeneously throughout Europe. Most def-

initions include the concepts of fabrication (inventing data or cases), 
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falsification (intentionally misrepresenting data or results), and plagi-

arism (copying texts, data, or ideas without referring to the original 

source).
20

 In addition, guidance documents include many principles 

that are considered to constitute research integrity, with honesty and 

reliability featuring most frequently, but the list of principles is long 

and diverse.
20 

 Similar actions of research misconduct are approached differently. 

In the United States and the United Kingdom, researchers who 

falsified and fabricated data have been imprisoned.
21

 However, the 

Dutch researcher Stapel, who’s fraud became notorious, has only been 

sentenced to 120 hours of community service.
22

 In Italy, there is cur-

rently a police investigation concerning a research fraud allegation, 

and it is advocated that researchers could at least learn from police 

methods for dealing with serious research misconduct allegations.
23

 In 

other countries, the self-regulation of science is emphasized and 

research fraud is not considered to be a matter for the legal courts. 

 We conducted a comparative analysis of the guidance documents in 

the European economic area. We refer to these documents, which 

include laws and guidelines, as “guidelines”. Previously, we distin-

guished two main approaches: guidelines utilizing a positive ap-

proach, emphasizing the principles of research integrity, and those 

using a negative approach, giving a definition of misconduct.
20

 In the 

present article, we performed a systematic content analysis, and 

extracted and analyzed the data on all the aspects of research integrity 

and misconduct that were mentioned and discussed most frequently in 
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the guidelines. We also sought to understand why the guidelines 

differ. 

 

Methods 

We performed a comprehensive search for guidance documents con-

cerning research integrity or misconduct, aimed at biomedical research 

or research in general, from all the countries belonging to the EU or 

the European Free Trade Association. The methods used for this 

search and an overview of these documents can be found in our 

previous publication.
20

 Throughout this article, we use the word 

misconduct to identify infringements on scientific integrity. 

 We conducted a systematic content analysis of the received guide-

lines, for which we used a structured data-abstraction instrument.
24

 

First, we familiarized ourselves with the data by reading all received 

guidelines at least twice. Second, different (sub-)categories, represent-

ing the various elements present in the guidelines, were derived in-

ductively by reading through all guidelines several times. We fre-

quently discussed the content and representation of these classification 

categories. The different sub-categories are organized within two 

categories, representing the major approaches: research integrity and 

research misconduct. The topics covered by the sub-categories are the 

themes that were emphasized most frequently by the guidelines and 

are subject of heterogeneity. Table 1 gives an overview of all (sub-

)categories used in the data-abstraction instrument. Table 2 gives an 

overview of the content and frequency of the themes discussed within 
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these (sub-) categories in the guidelines. We included the themes that 

featured at least in two different guidelines. The guidelines were 

analyzed, provided they were available in English, French, German, 

Dutch, or Italian. No statistical analyses were needed for this 

descriptive study. 

 

Results 

Retrieved guidelines 

We sent more than 340 emails, and received replies from 30 out of the 

31 target countries. Forty-nine guidelines, generated by 19 countries, 

were included for analysis. These 19 countries are responsible for 

87% of all published scientific citable documents of the target 

population.
25

 The 49 documents differed markedly not only in content 

but also in length: They ranged from 1 page to 129 pages. 

 

Research integrity 

 

Importance of research integrity  

Almost 15% of the guidelines directly link research integrity to 

research quality (see Table 2: 1.1). An intrinsic part of research is 

publishing.
26-27

 It is emphasized that authors should be responsible, 

but no agreement exists on what the authors are responsible for (see 

Table 2: 1.1). Originality and quality are considered more important 

than producing results quickly or publishing as much as possible,
28-29

 

especially as a criterion for academic career advancement, the alloca-
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tion of resources, and the assessment of research performance.
30-31

 

Scientists should also inform the general public (see Table 2: 1.1), 

because public trust is crucial to all public funding of science.
27,29

 

 

Threats toward research integrity  

In the guidelines, two main threats to research integrity can be dis-

tinguished: the inaccurate preservation of data and conflicts of inter-

est. Different perspectives emerge concerning the possible causes and 

the kinds of conflicts (see Table 2: 1.2). Conflicts of commitment are 

explicitly mentioned, caused by competing demands, such as teaching 

commitments, which can result in the neglect of research.
32-34

 Several 

guidelines emphasize the management of conflicts of interest rather 

than their possible prevention (see Table 2: 1.2). An Irish guideline 

even states that conflicts of interest are unavoidable and not neces-

sarily harmful.
32

 Nevertheless, no agreement exists about when a 

researcher should withdraw from a research project. Some guidelines 

emphasize that reasonable doubt for a conflict of interest is a suffi-

cient reason to withdraw.
35-36

 However, one of the U.K. guidelines 

distinguishes less serious conflicts of interest from severe conflicts of 

interest. Only in the latter situation, researchers should withdraw from 

the project: 

 

“When addressing a conflict of interest, it must be decided whether it is of a 

type and severity that poses a risk of fatally compromising the validity or 

integrity of the research, in which case researchers and organizations should 

not proceed with the research, or whether it can be adequately addressed 
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through declarations and/or special safeguards relating to the conduct and 

reporting of the research.”
37

 

 

 Adequate preservation of primary data is essential for verifying the 

findings. Therefore, the inadequate preservation of primary data 

threatens research integrity. Several guidelines address the issue of the 

preservation of primary data, but a substantial variety exists concern-

ing how long these data should be stored: ranging from no clear time 

indication, up to 10 years (see Table 2: 1.2). The loss of primary data 

could be a sign of research misconduct or gross negligence.
31

 

 

Research misconduct 

 

What constitutes research misconduct?  

More than 60% of the guidelines give a clear definition of misconduct 

(see Table 2: 2.1). A relatively short definition of research misconduct 

is given by two of the Danish guidelines:  

 

“Scientific dishonesty shall mean: Falsification, fabrication, plagiarism and 

other serious violation of good scientific practice committed willfully or 

grossly negligent on planning, performance or reporting of research 

results.”
38-39 

 

 Various elements are included in the definitions of research mis-

conduct of the other guidelines, such as the inadequate management of 

raw data or materials,
28-30,32,40-41

 the violation of intellectual property 

of other scientists,
29-30,42-43

 a breach of confidence as a reviewer or 
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supervisor,
31,44

 and bringing personal influence to bear in decisions or 

evaluations.
28

 Every definition of misconduct in the guidelines 

includes different elements, apart from the guidelines of Denmark and 

Norway. Although heterogeneity exists concerning these definitions, 

the concepts of fabrication, falsification, and plagiarism feature most 

prominently.
20

 A Polish guideline, however, considers plagiarism to 

be less serious than fabrication and falsification: “(…) cases of mis-

conduct related to falsification of research results are much more 

dangerous to science and its structures than plagiarism, which is easier 

to detect.”
33 

 Several guidelines consider the intention to deceive to be crucial in 

determining whether an action qualifies as misconduct (see Table 2: 

2.1). However, one Swedish guideline underlines that the definition of 

research misconduct should encompass both intentional and uninten-

tional actions.
27

 It states that falsification covers all sorts of manipu-

lations, which can be unintentional, whereas fabrication is intentional 

by definition. However, both falsification and fabrication are consid-

ered to be misconduct: 

 

“Manipulation of research—as opposed to cases of fabrication—can be the 

unintentional result of carelessness or ignorance, and it can be difficult to 

determine whether intentional misconduct has occurred.”
27 

 

 The guidelines explicitly condemn several malpractices concerning 

publication (see Table 2: 2.1). There is a general consensus that a 
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creative contribution is required to be qualified as an author (see 

Note). 

 

Factors contributing to misconduct  

The guidelines address several factors that contribute to misconduct. 

On one hand, there are personal motivations, such as the desire to be 

recognized and a desire to be successful.
33,45

 On the other hand, the 

concept of competition is emphasized, which is approached from 

different angles (see Table 2: 2.2). There is the competition for ever 

more publications and the pressure to deliver results that can be 

applied as quickly as possible, 
27-28,31-33,40,45-47

 the competition for 

research funds and financial contracts,
27-28,32-33,40,46,48

 and the 

competition concerning academic careers and the evaluation of 

scientific work.
28,31-32,40

 However, competition is also considered to be 

important and even fruitful.
32,42-43

  

 

Impact of misconduct  

The direct impact of biomedical research on society is empha-

sized.
46,49

 Misconduct in biomedical research can lead to bad medica-

tion and poorer treatment.
27-28

 Most guidelines condemn misconduct 

because it damages trust and reputation. However, these concepts are 

approached from different perspectives (see Table 2: 2.3). The kind of 

trust that is endangered by research misconduct ranges from the trust 

between society and the scientific community,
27,32-34,40,44-45

 the mutual 

trust between scientists,
27,31,33-34,42,43-45

 to the trust of funding pro-

viders.
27,31

 Damage toward reputation is also addressed from various 
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perspectives: the reputation of the individual researcher,
32,34,36-37,50-51

 

the institutions,
31-32,40,50

 research projects,
37-51

 and also the reputation 

of research in general.
29,32-33,40,50

 

 

Detecting research misconduct  

Various guidelines underline the possible identification of research 

misconduct through the peer-review process (see Table 2: 2.4). How-

ever, reservations are also voiced regarding its effectiveness: Peer 

review cannot detect every kind of research misconduct, because 

reviewers do not have the original data or the time to replicate the 

research,
31-32

 and the review process, like the whole of science, 

depends on trust.  

 

“One reason the system has been challenged is a number of flagrant cases 

of peer reviewers abusing the trust which being given access to a col-

league’s work to assess it entails. Such abuses have included reviewers 

stealing ideas from submitted manuscripts, “sitting on” manuscripts for a 

long time to enable researchers in their own groups to publish their results 

first, or trying without just cause to prevent the publication of colleagues’ 

work.”
27

 

 

 Authors depend on confidentiality from the side of the reviewers 

and their goodwill in not plagiarizing their ideas, research results, or 

texts.
31

 Because more and more manuscripts are submitted, it can also 

be difficult for journals to find willing and competent reviewers.
27

 In 

addition, the reviewers are often competitors of the authors.
31 
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 There is unanimity that reviewers should act with the greatest 

integrity, objectivity, and thoroughness. However, various views are 

apparent about what part of the research should be submitted for peer 

review. Some limit peer review to the publication process,
31

 while 

others extend it to the entire scientific process, including the evalua-

tion of grant applications and during the ethics review of research 

projects.
37,51 

 

Dealing with allegations of misconduct  

Clear and implemented procedures for handling research misconduct 

allegations are considered to promote research integrity.
42

 It is 

explicitly stressed that research institutions should have adequate 

procedures in place for dealing with research misconduct alle-

gations.
33,37,42-43,52-57

 The employer of the researcher or the research 

institute has the prime responsibility for handling research misconduct 

allegations.
27-28,41-43,53,58-59

 

 Various elements concerning these procedures are emphasized by 

the guidelines (see Table 2: 2.5). The proper handling of research 

misconduct allegations is in the interest of the public and its trust in 

science, and it is crucial for all the stakeholders in science: the 

research community, the researchers, and the possible whistle-

blowers.
32,59

 

 Several guidelines underline that no punishment should be made 

until the misconduct is proven (see Table 2: 2.5). The National Acad-

emy of Finland, however, states, “In serious cases even the suspicion 
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of a violation will be grounds enough to make the decision not to 

award funding.”
58

 

 

Preventing misconduct  

Various possible actions are mentioned to prevent misconduct. The 

research environment is important, but research integrity training 

features most regularly (see Table 2). A total prevention of 

misconduct is judged impossible.
31,33

  

 

Discussion 

Research integrity 

As shown in the results, the inaccurate preservation of data possibly 

threatens research integrity. The European Code of Conduct for 

Research Integrity states that original data should be stored for “at 

least 5 years, and preferably 10 years”.
60

 The guideline of the Inter-

Academy Council, however, refers to the requirements of the specific 

scientific discipline or the law.
61

 Researchers can only elaborate on 

previous research, if the original data are carefully stored and shared 

with colleagues whenever possible.
61

 However, there is a widespread 

reluctance to share published research data in several scientific 

disciplines,
62-63

 also in biomedical research.
64-66

 Even when authors 

signed the journal policy to share their data, many authors refuse to do 

so.
67-68 
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Research misconduct 

With the exception of the Swedish guidelines, as described above, the 

intention to deceive is considered to be a key element in defining 

research misconduct.
6
 Despite the difficulty of determining whether 

an action was committed intentionally, the European Code of Conduct 

states that the response toward research misconduct should consider 

whether it was committed “intentionally, knowingly or recklessly”.
60 

 Plagiarism is often considered to be less serious than fabrication 

and falsification because it does not affect the scientific record.
6,69

 The 

European Code for Research Integrity states that, unlike fabrication 

and falsification, plagiarism “is supposed to be more injurious to 

fellow scientists than to science as such”.
60

 Remarkably, only one of 

the guidelines analyzed also considers plagiarism to be less serious 

than fabrication and falsification.
33

 Interestingly, this line of reasoning 

looks at the possible impact of actions on science. Following the same 

consequentialist logic, continued unintentional carelessness should be 

considered as reprehensible as fabrication because it can also severely 

damage science. 

 The Organisation for Economic Co-Operation and Development 

adds several factors that contribute to research misconduct: the nega-

tive sides of fragmentation, isolation, and specialization; and the diffi-

culty of verifying results because some specialized instruments can 

only be operated by one researcher.
70 

 The costs of research misconduct go far beyond monetary costs. 

Research misconduct threatens the progression and existence of 

science. The direct financial costs of “all of the allegations of mis-
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conduct reported in the United States to the ORI (n = 217 cases) in 

their last reporting year ... would exceed $110 million”.
71

 More spec-

ifically in biomedical research, research misconduct can result in 

defective materials, threatening medical procedures, the wasting of 

resources, faulty policies, reputational damage to both the institution 

and other researchers, the victimization of patients or other research-

ers, and the loss of patient trust.
61,71-72

 These consequences are direct 

and indirect infringements of the crucial principle of non-malefi-

cence.
73

 This demonstrates that research misconduct and integrity are 

not just a matter of social behavior, but are also of medical and ethical 

importance. 

 The peer-review system is also criticized in the scientific literature 

when it comes to detecting research misconduct.
74-76

 The report of the 

InterAcademy Council states that peer review tends to be conserva-

tive, supportive of conventional research performed in prestigious 

research institutes, is susceptible to the subjectivity of the reviewers 

and is not designed primarily to detect unacceptable practices.
61 

 Research integrity training is referred to most frequently to prevent 

research misconduct, although its effectiveness has been quest-

ioned.
3,77

 Major issues concerning training remain unanswered, for 

example, who should be the trainees and who the trainers?
78

 

 The European continent is characterized by great cultural diversity, 

with countries having different legal systems and research traditions. 

Therefore, the guidelines also differ strongly in their origin. Some 

documents were published by ministries, others by national 
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organizations; some are laws, some are “only” guidelines (see Table 

3). 

 

Underlying approaches: Norms or values? 

The current heterogeneity in the guidelines can be explained by using 

an ethical reflection that distinguishes the essence of values and 

norms.
79

 Values are universal and guide people in what or how they 

ought to be. Values are translated into norms, which are embedded in 

a specific context: situation, time, and place. Norms are subject to 

change. They must be adhered to and generate clear rules. Values, 

however, feature on the level of education and role models.  

 This distinction can also be applied to the context of research. The 

value of verifiability, for example, is translated in certain norms, 

which can contradict one another. As stated earlier, the adequate 

preservation of raw data is essential for verifying the results. How-

ever, the value of verifiability is translated into different norms about 

how long these data should remain accessible. Some guidelines, for 

example, refer to the varying requirements of scientific disciplines.
28-

29,80
 Other guidelines give a very clear time limit: the raw data should 

be kept safe and unaltered for at least 3 years,
37,51

 5 years,
35,48,81

 or up 

to 10 years.
30-31 

 We stated earlier that we distinguished a positive and negative 

approach in the guidelines, focusing on research integrity and mis-

conduct, respectively. Translating this into the ethical concepts of 

values and norms, we can distinguish a value-based and a norm-based 

approach, respectively. This distinction enables us to understand the 
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current regulatory diversity. It is difficult to give a universally accept-

ed guidance on particular norms. Definitions of misconduct, for exam-

ple, are based on norms. The unavoidable differences in research 

contexts will lead to diverse definitions. For example, the Hungarian 

guideline qualifies the unjustified restriction of the freedom of 

research as a form of misconduct, which is as serious as the fabri-

cation of research data.
28

 While, as demonstrated earlier, the Danish 

guidelines give a far more restricted definition of research mis-

conduct.
38-39

 A value-based approach however, relies on values, which 

are more universally accepted. Most researchers would agree to a list 

of certain values, such as honesty, that describe how a researcher 

should be. The Singapore Statement on Research Integrity, a global 

guideline published after the 2nd World Conference on Research 

Integrity, for example, does not give a clear definition of mis-

conduct.
82

 However, it does refer to several values, such as account-

ability and honesty. 

 The general regulatory approach taken by countries or organiza-

tions is founded on a value-based or norm-based approach. Countries 

with a more legalistic approach, for example, Denmark, include a 

clear definition of misconduct in law and therefore focus on certain 

norms. However, Belgium uses a more value-based approach. Based 

on our correspondence with the developers of the Belgian guideline, 

we found that they chose to create a moral code based on values, 

rather than a legal document. They stated that a law would be in need 

of constant adaptation. Some countries and guidelines combine both 

approaches. 
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 The distinction between a value-based and norm-based approach is 

also applicable toward the possible prevention of research misconduct. 

The importance of the mentors is often stressed, because of their great 

impact on the daily research culture of a lab.
3,77

 Research integrity 

training is judged to be ineffective if the mentors do not adhere to the 

content of these trainings. Mentors also give applied guidance, by 

prohibiting, allowing, or preferring certain practices. However, the 

greatest impact of the mentors is their guidance on the level of values. 

Mentors demonstrate what or how a researcher ought to be. Their 

example serves as guidance throughout the careers of their trainees. 

Because the context of research is bound to change, the norms will 

change as well. What is accepted in a certain time and place might be 

frowned upon in another. The values of the mentors have a longer and 

more stable impact, because they are translated into particular norms 

over and over again. 

 

Whom or what do we trust? 

The different approaches taken to stimulate research integrity, prevent 

and sanction research misconduct are also based on trust. We can 

distinguish two different approaches toward trust.
83

 One approach 

emphasizes the trust in the integrity and responsibility of the re-

searchers. It resembles to the value-based approach. We should be 

able to trust scientists and therefore, we should emphasize values and 

principles instead of rules and sanctions. For example, a Polish 

guideline states: 
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“The ethics of humankind bind scientists in the same way as they do all 

other men and women, but the responsibility of the scientist is greater, 

because of a higher degree of consciousness, and also because scientists are 

assigned high rank in the social hierarchy and perceived as authorities in 

public life.”
34

  

 

Increasingly, we see a shift in research guidance and in society in 

general, toward a second approach, which focuses on the trust in 

control systems.
83

 The trust in control systems resembles to the norm-

based approaches. Two perspectives feature here concerning science: 

internal and external control systems. Within the internal control 

system, the scientific system itself is often viewed upon as self-

correcting and trustworthy. Publications and grant applications are 

reviewed by peers; a hypothesis and science in general is always 

based on previous research. If research is fraudulent, certainly if it is 

ground breaking, it will be detected sooner or later.  

 The self-correcting ability of the scientific system has, however, 

been criticized.
12

 Inherent to this approach is to consider science as an 

entity on itself, with its own rules and sanctions. Research misconduct 

is not considered to be an issue for the legal courts. Within the 

external control system, other forms of control and sanctions are 

emphasized, for example, regular data audits performed by researchers 

who are not directly affiliated with the project, which is common in 

pharmaceutical companies; the possible intervention of the police in 

research misconduct allegations;
23

 and legal sanctions for people who 

committed research fraud. According to this approach, researchers can 

learn from police investigations.
23

 Therefore, it implies that research 
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misconduct can be a matter for the legal courts. This reasoning goes 

against the other perspective that makes a clear distinction between 

the world of science, which cannot be understood by laypeople, and 

the legal court: 

 

“A natural response to a police investigation is that outsiders could never 

understand the academic system well enough to sit in judgement. Really? 

Police forces worldwide routinely deal with financial and computer crimes, 

the details of which can seem equally impenetrable. Understanding what a 

western blot is and why it shouldn’t be tampered with are obvious 

challenges for a non-scientist—as is understanding the mysteries of the 

academic world and the role of peer-reviewed publications within it. But 

the police know a thing or two about conducting an investigation. And any 

external inquiry has a distinct advantage: it cannot be hindered by the 

intrinsic threat of conflict of interest that comes when any community sits 

in judgement on its own members.”
23 

 

Conclusion 

We risk talking past each other, if we do not consider the different 

perspectives on trust and if we do not take the distinction between the 

value- and norm-based approaches into account. Although they are not 

mutually exclusive, the norm-based and value-based approaches have 

a different focus and purpose. A norm-based guidance generates clear 

and applied rules, whereas a value-based approach focuses on princip-

les and role models. Research is becoming ever more interdisciplinary 

and international,
84

 which enables a more value-based approach be-

cause of its more universal nature. Because research always takes 
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place in a specific context, there is nonetheless also a need for clear 

norms, and therefore for a norm-based approach. The defining of 

research misconduct, for example, gives researchers a clear frame-

work, which helps them in balancing their research conduct. In 

addition, the vast amount of guidelines is not helpful, due to the 

differences between them, sometimes even within one country. 

 

Research agenda 

Researchers currently need to balance their research conduct in a 

context of heterogeneous standards and guidelines concerning 

research integrity and research misconduct. This will not stimulate 

research integrity. More research is needed to investigate the current 

research integrity guidance. It is important to further document, 

describe, and analyze how different institutions handle research mis-

conduct allegations and how they try to prevent misconduct. It can 

give us an insight into whether and how the guidance on a national 

level are implemented in universities and research centers, for exam-

ple. In addition, more empirical research is needed to document and 

analyze the perspectives of the researchers themselves. What are their 

perspectives and attitudes concerning research integrity and mis-

conduct? 
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Note 

The Latvian guideline, however, is ambiguous on the criterion of who 

can qualify as an (co-)author. Although it emphasizes creativity, it 

states the following: “Only on the author’s (or authors’) own initia-

tive, by tradition, the leader of the scientific school (or the scientific 

advisor) can be mentioned as a co-author, putting his surname as the 

last one. No automatic co-authorship is admissible as regard to the 

administrative leaders of the institution, chair or other structural 

unit”.
36
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Table 1: (Sub-)categories of data-abstraction instrument.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Category  Sub-category 

   

 

 Importance of research 

integrity 

Research 

integrity  
 

   
Threats towards research 

integrity 

   

   
 

 
Defining research 

misconduct 

   

   
 

 
Factors contributing to 

misconduct 

   

   

 
 

Impact of misconduct 

Research 

misconduct 
  

 
 

Detecting research 

misconduct 

   

  
Dealing with allegations of 

misconduct 

   

  Preventing misconduct 



 

77 
 

Table 2: Overview of the Themes Discussed, Within the Distinguished 

(Sub)-Categories, by at Least Two Guidelines. 

 
Themes discussed within the (sub-) categories by of the 

guidelines  

Guidelines 

(n = 49) 

1. Research 

integrity 

1.1 Importance of research integrity  

 
Stress the link between research 

integrity and research quality 

7 

 Responsibility of authors  

 
      Authors are responsible for the  

         published content 

12  

 
      Authors are responsible for the  

         integrity of the entire project 

2  

 
Scientists must inform the general 

public 

5 

1.2 Threats towards research integrity  

 Conflicts of interest 19  

       Causes of  conflicts of interest  

             Financial interests 6  

             External pressure 5  

 
            Interest of third parties or  

               personal relationships 

4  

             Personal conflicts of interest 2  

       Various kinds of conflicts  

 
            Distinguish potential and  

               apparent conflicts 

10  

 
            Distinguish personal and  

               institutional conflicts 

3  

             Conflicts of commitments 3  

 

      Emphasizing the management of  

         conflicts of interest by  

         focusing on transparency 

11 

 Preservation of data 12 

 
      Varying requirements of  

          scientific disciplines 

3  

 
      Data preservation for at least  

         three years 

2  

 
      Data preservation for at least  

         five years 

3  

 
      Data preservation for at least ten  

         years 

2  

2. Research 

misconduct 

2.1 Misconduct  
 Give clear definition of misconduct 31  
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Inclusion of possible intention, 

negligence or deceit in definition of 

misconduct 

16  

 
      Malpractices concerning  

         publication and authorship  

 

             Honorary or gift authorship 16  

 
            Selective publication of  

               desirable results 

15  

             Ghost authorship 3  

2.2 Factors contributing to misconduct  

 Competition 10 

 
      For ever more publications and  

         applicable results 

9  

 
      For research funds and financial  

         contracts 

7  

 
      For academic careers and  

         scientific evaluation 

4  

 
Personal motivations (desire to be 

successful or to be recognized) 

2 

2.3 Impact of misconduct  

 Trust is foundational to science 15 

 Misconduct damages trust 11 

 
      Damage to the mutual trust  

         between scientists 

8 

 
      Damage to the trust between  

         society and science 

7 

 
      Damage to the trust of funding  

         providers 

2 

 Damage to reputation 10 

 
      Damage to the reputation of the  

         individual researcher 

6 

 
      Damage to the reputation of  

         research in general 

5 

 
      Damage to the reputation of  

        research institutions 

4 

 
      Damage to the reputation of  

        research projects 

2 

2.4 Detecting research misconduct  

 
Possible detection of misconduct 

trough peer review 

4 

2.5 
Dealing with allegations of 

misconduct 

 

 

Institutions should have adequate 

procedures 

 

11 
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Table 3: Overview of the origins of the guidelines.  

 

 

Employer/institution has first 

responsibility for handling 

allegations 

8 

 
Procedure should be rapid and 

confidential 

8 

 

Reputation of both the whistle-

blower and the person accused must 

be protected 

4 

 
Whistle-blowers can also be 

motivated by dishonest intentions 

4 

 
No punishment should be made 

until the misconduct is proven 

4 

 

All parties should be heard during 

the handling of research misconduct 

allegations 

3 

2.6 Preventing misconduct  

 
Emphasizing research integrity 

training 

22 

 
Emphasizing research environment 

and daily practice 

5 

Origin of the Guidelines 
Guidelines 

(n = 49) 

Published by Ministries 1 

Laws 3 

National Bio-Ethical Committees (listed by the World Health 

Organisation) 
6 

National Research Integrity Governance Frameworks 8 

National Academies of Sciences (member of All European 

Academies) 
11 

National Research Organizations 20 
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Abstract  

Despite the ever increasing collaboration between industry and universities, 

the previous empirical studies on research integrity and misconduct excluded 

participants of biomedical industry. Hence, there is a lack of empirical data 

on how research managers and biomedical researchers active in industry 

perceive the issues of research integrity and misconduct, and whether or not 

their perspectives differ from those of researchers and research managers 

active in universities. If various standards concerning research integrity and 

misconduct are upheld between industry and universities, this might 

undermine research collaborations. Therefore we performed a qualitative 

study by conducting 22 semi-structured interviews in order to investigate 

and compare the perspectives and attitudes concerning the issues of research 
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integrity and misconduct of research managers and biomedical researchers 

active in industry and universities. Our study showed clear discrepancies 

between both groups. Diverse strategies in order to manage research 

misconduct and to stimulate research integrity were observed. Different 

definitions of research misconduct were given, indicating that similar actions 

are judged heterogeneously. There were also differences at an individual 

level, whether the interviewees were active in industry or universities. 

Overall, the management of research integrity proves to be a difficult 

exercise, due to many diverse perspectives on several essential elements 

connected to research integrity and misconduct. A management policy that is 

not in line with the vision of the biomedical researchers and research 

managers is at risk of being inefficient. 

 

 

Introduction 

Most empirical data on research integrity have been obtained from 

studies among researchers active within universities.
1-8

 These studies 

have shown that research misconduct occurs within (biomedical) 

research. Admitted or observed actions among researchers range from 

so-called questionable research practices, such as inadequate super-

vision of researchers, to serious forms of research misconduct, for 

example falsification of research data. It is noteworthy that certain 

researchers indicate that questionable research practices are admitted 

to and observed rather frequently, and, hence, they present a greater 

threat to the research community than serious forms of research 

misconduct, which occur less frequently.
2
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 In addition, providing a commonly accepted definition of research 

integrity is challenging. Generally a list of principles or values is 

given to define research integrity. However, of the various guidance 

documents collected in a previous study,
9
 not one document gave an 

identical list of values. Nonetheless, our analysis showed that the 

following elements were referred to most often: honesty, reliability, 

impartiality, objectivity and openness or open communication. Several 

values or principles are also generally shared throughout the inter-

national research community. For example, the Singapore Statement 

on Research Integrity, an international guideline published after the 

2nd World Conference on Research Integrity, underlines values such 

as accountability and honesty.
10

 In the USA, the NIH provides the 

following description of research integrity:  

 

“Research integrity includes: the use of honest and verifiable methods in 

proposing, performing, and evaluating research; reporting research results 

with particular attention to adherence to rules, regulations, guidelines;  and 

following commonly accepted professional codes or norms.”
11

  

 

The NIH also refers to the work of dr. Steneck:  

 

“Shared values in scientific research: honesty: convey information truth-

fully and honoring commitments; accuracy: report findings precisely and 

take care to avoid errors; efficiency: use resources wisely and avoid waste; 

objectivity: let the facts speak for themselves and avoid improper bias.”
12 
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Although a lot of biomedical research is done within industry, we 

found no published research on research integrity among biomedical 

researchers working in industry. In addition, research collaborations 

between industry and universities are widespread, and encouraged. 

The lack of (published) empirical data on research integrity performed 

in for-profit biomedical environments is remarkable, especially since 

the pharmaceutical industry has faced accusations of research mis-

conduct, but has also spoken out on the topic of research integrity.
13-15

  

 Commercial pressures and financial conflicts of interests of re-

searchers within universities who work with or are sponsored by 

industry have been frequently invoked, implicitly or explicitly, to 

underlay or even cause unethical behaviour.
16-17

 However, it is not 

known whether or not researchers hold different views about research 

integrity and misconduct depending on whether they work in industry 

or within universities. Therefore, we conducted a qualitative study 

consisting of a narrative and inductive content analysis of 22 semi-

structured interviews. The main research question of our qualitative 

research was: do biomedical researchers and research managers hold 

different views on research integrity or misconduct depending on 

whether they are active within industry compared to universities? The 

interviewees were biomedical researchers and managers working 

either in universities or industry. Although various (international) bio-

medical companies have codes of conduct,
18-19

 they mainly or exclu-

sively concern Good Clinical Practices or business ethics. These per-

spectives were not included in our study because they did not focus on 

research integrity and misconduct. 
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Methods 

We interviewed six directors of the doctoral schools of Belgian 

universities, eight persons working in spin-off companies and eight 

persons working in large multinational drug companies (> 10,000 em-

ployees worldwide), all active in Belgium, from June until December 

2013. In both the spin-off companies and the multinational companies, 

half the interviewees were mainly engaged in doing research, while 

the other half were senior managers. The main characteristics of the 

interviewees are presented in Table 1. Within universities, we in-

cluded directors of the doctoral schools of biomedical sciences of the 

Belgian universities because they occupy a unique position by being 

themselves engaged in research and management, and also responsible 

for the training of many PhD students. Interviewees from spin-offs 

and international companies were recruited by first contacting key 

persons in the companies and then by “snowballing”, because it was 

not possible to obtain lists of personnel and select individual em-

ployees directly. 

 A qualitative approach was used because it could reveal interesting 

outcomes that could not be obtained by a survey. Due to the 

sensitivity of the topic and the restrictive policies of private com-

panies, semi-structured interviews were preferred over focus groups. 

We conducted semi-structured interviews, until data saturation was 

reached (n = 22).
20

 We elaborated an interview guide (see Supplemen-

tary appendix) based on our previous research findings.
9,21

 All the 

interviews but one were conducted at the interviewee’s workplace, in 
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Dutch, English or French (i.e. some quotes have been translated into 

English for this paper). The interviews lasted about one hour on 

average (median: 56 minutes; 25th-75th percentile: 45 minutes – 75 

minutes; range 27 minutes – 90 minutes). They were tape recorded 

and transcribed by the same interviewer (SG).  

 We analyzed the transcripts using systematic inductive content 

analysis, by using a structured data abstraction instrument to define 

themes and subthemes.
20

 All the interviews were read several times, 

coded by one person (SG), first on printed paper, and afterwards again 

using the software NVivo 10. The accuracy and applicability of the 

codes developed were checked by the two co-authors (KD, BN) for 

three representative interviews and consensus was reached. In this 

paper, we include several (translated) quotes of the interviews. To 

give the background of the interviewee for each quote, we applied the 

following labels: ‘C’ for international companies; ‘S’ for spin-offs; 

‘U’ for universities, with every interviewee being given an individual 

anonymous label (e.g. C1, S2, etc.). 

 

Results 

Research misconduct  

Identical actions were judged heterogeneously between universities, 

spin-offs, and international companies, and sometimes even within 

one company. Overall, fabrication of data, falsification and plagiarism 

were judged to be the gravest offences. However, within spin-offs and 

international companies plagiarism was considered a far less serious 
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form of misconduct than fabrication and falsification. All the inter-

viewees considered an action to be misconduct when it was committed 

with the intention to deceive. Despite this it was often stressed within 

industry that even unintentional carelessness in research is serious, 

because it is a form of inadequacy.  

 When asked to score 14 actions (see Figure 1), senior managers 

within international companies appeared to be stricter in judging 

actions to be misconduct, than active researchers within the same 

companies; persons from spin-off companies tended to be less strict 

than those from the other two groups. The range of opinions was 

broadest among university research directors.  

 Several interviewees considered that misconduct is mainly com-

mitted by juniors, because of naivety or a lack of knowledge. Others, 

however, stated that different forms of misconduct were committed by 

persons with different seniority and responsibilities. They experienced 

in their own organizations that more serious forms of misconduct were 

committed by senior researchers, whereas minor forms were commit-

ted by juniors. The majority stated that when a senior commits 

research misconduct, this is likely to be more intentional and, there-

fore, more serious. 

 Research misconduct was considered to be harmful for a variety of 

reasons (see Table 2). Within international companies, strong empha-

sis was placed on the possible harmful effects towards patients and the 

economic costs of not being able to reproduce data. One interviewee 

within universities stated that misconduct might become the normal 

practice, because of its frequency. Misconduct leads to a waste of 
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money, research resources and time of other researchers and organiza-

tions.  

 Various elements were considered to influence research mis-

conduct (see Table 3). Firstly, systemic elements were mentioned: 

several forms of pressure, competition, and a general focus on quan-

tity rather than quality. For example, if the supervisors or mentors are 

only interested in confirmations of their own hypotheses, they gen-

erate a culture where the goals justify the means and where the risk for 

research misconduct is very high. A form of pressure evoked by inter-

viewees, regardless of where they worked, consisted of uncertainty 

about their job position. Interviewees active within universities also 

strongly emphasized the pressure to publish ever more papers. Some 

interviewees within spin-offs indicated that they had specifically 

chosen a research career within industry, because this enabled them to 

focus on their actual research instead of enlarging their list of 

publications. Secondly, more personal motivations and characteristics 

were mentioned to influence research misconduct, such as ambition, 

greed, the need of recognition, and frustration. Finally, interviewees 

often stipulated that qualitative research methods are more susceptible 

to research misconduct than quantitative methods, because the latter 

are more objective, rigorous and, therefore, more difficult to mani-

pulate. 

 

“Quantitative research is easier to report objectively. If you report mis-

leadingly, then this is really intentional. With qualitative research, the 

boundary is much vaguer. But if you make a fault intentionally, that is 
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equally bad, but in an unintentional way you might do this more quickly.” 

(S4) 

 

Procedures for dealing with research misconduct?  

Interviewees within universities, and within most spin-offs, stated that 

no formal procedures existed in their organization to deal with 

research misconduct allegations. This contrasts strongly with senior 

managers within international companies, who underlined that such 

procedures did exist in their organizations. They stressed that whistle-

blowers were protected, for example by the possibility of making 

anonymous accusations. Nonetheless, researchers of the same inte-

rnational companies generally proved to be unfamiliar with or even 

totally ignorant about these procedures. Making anonymous com-

plaints was not possible according to the interviewees within univer-

sities. Additionally, specifically within universities, there was a con-

cern to mix allegations of research misconduct with personal conflicts.  

 

“It is difficult when a colleague commits fraud. Is that colleague a friend of 

yours, or a competitor? That makes a big difference, of course. A com-

petitor will get the impression that you want to attack him and then it no 

longer matters whether he has committed fraud or not, then it is an attack. 

If he is a friend of yours, then you can say, I will talk to him personally. 

Then you can say: ‘This looks strange, is there something wrong?’” (U6) 

 

 Only within some international companies, initiatives had been 

taken to create a network of confidential advisors whom people can 

consult. Someone could, for example, get advice on the proper 
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practice or on how to deal with a suspicion of research misconduct. 

No such systems were in place in universities and spin-offs. Ad-

ditionally, interviewees from international companies and spin-offs 

regularly stressed that everyone who witnesses a form of research 

misconduct, is obligated to act on it: either to a commission or talk it 

over with the researcher conducting the misconduct. Such obligation 

was not mentioned within universities. 

 

Strategies to prevent research misconduct 

Interviewees of the different groups consistently emphasized “train-

ing” and “raising awareness” in order to prevent misconduct. All 

interviewees active within international companies had followed some 

training covering integrity. They stated that everyone who is involved 

with research within international companies, regardless of their level 

of management, is obligated to follow such training. However, these 

trainings were broad, also covering financial fraud, animal welfare, 

and sexual harassment, for example. Of those working in spin-offs, 

only two younger interviewees had previously received some training 

during their training at the university. In sharp contrast, none of the 

interviewees within universities – who were all directors of doctoral 

schools – had themselves ever received any formal training on res-

earch integrity, although training programs for PhD students were in 

place or under construction in some institutions. 

 Despite the stated importance of awareness, all of the interviewees 

but one, were unfamiliar with the national Belgian guideline on re-

search integrity. Even those who considered themselves responsible 



 

101 

 

for research integrity or those who taught research integrity within 

their organization, did not know this guideline. Some were unable to 

define crucial concepts, such as ‘conflict of interest’, and ‘fabrication 

of data’. The interviewees were also divided on whether or not 

guidelines were effective, and if so, whether they should be binding or 

not. However, it was consistently stressed that guidelines should not 

be too long.  

 Interviewees of international companies believed good data 

management could prevent research misconduct and they stated that 

within their companies elaborated data management systems existed. 

However, this was not the case for smaller spin-offs and universities, 

where interviewees were in general unfamiliar with data management 

systems. One interviewee within universities admitted that he stored 

his data as long as they fitted in his small office. Nonetheless, within 

universities, several claimed to have taken individual initiatives to 

optimize the research data storage. Additionally, it was remarked that 

data storage is expensive and can therefore not be compulsory for 

every research project.  

 Throughout the interviews, sharing research data was often consid-

ered to contribute to research integrity, by creating more transparency. 

Nevertheless, interviewees were very restrictive towards sharing their 

own data. Firstly, because sharing was considered as giving away the 

commercial or competitive advantage. Secondly, sharing negative data 

could possibly harm the reputation of the research organization, lab or 

individual researchers. Thirdly, it was advocated, mainly within uni-

versities, that because the researcher or the research group received a 
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grant or scholarship, they own the data and therefore did not have to 

share them. Yet, managers of international companies stated that they 

can and do share their data on request.  

 

“There was a time of protectionism of the own domain and we were forced 

to safeguard this. Now (…) everyone who works permanently within the 

company has access to all the data and can see everything.” (C3) 

 

 Interviewees of the international companies, and mainly the senior 

managers, were convinced that (their) elaborated rules and regulations 

detect and prevent research misconduct. They relied heavily on 

rigorous control systems, e.g. strict reporting procedures and audits. 

One senior manager stated that universities should evolve towards a 

similar system. In sharp contrast, interviewees within universities 

emphasized that there are already too many regulations. More rules 

would hamper the necessary creativity and be too complex and time 

consuming. One interviewee within universities even spoke of a “rule-

sickness” that paralyses science. Despite the reliance of senior 

managers within international companies on rules and control sys-

tems, the researchers from the same companies commented on recent 

misconduct cases within their institution, which the system could not 

trace:  

 

“I worked on a study and afterwards it turned out that indeed for example 

the diary cards, to check whether people have all kinds of adverse effects, 

that one of the investigators just filled these out in the evening at home in 

her kitchen. (…) If she had not divorced her husband, and if that divorce 
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had not turned into a fight, then that husband would have never told this to 

us. And we have absolutely no way of knowing if such a woman is 

falsifying data in her kitchen. So, no, I do not think all errors will be 

detected.” (C4) 

 

 Also a linguistic approach of the interviews demonstrates a more 

repressive approach in industry compared to universities. For exam-

ple, the word ‘sanction’ (including its verbs, pronouns, etc.) was 

explicitly and spontaneously mentioned by 6 of the 8 interviewees 

within large companies and by 4 of the 8 interviewees within spin-

offs, compared to only 1 of the 6 interviewees in universities. 

 Finally, throughout all the interviews, the crucial importance of the 

common or “day-to-day” culture was stressed. A culture that solely 

focuses on quickly getting positive results was considered to stimulate 

research misconduct.  

 

Research integrity  

Research integrity was regarded, explicitly or implicitly, in many 

different ways. Some considered it essentially a matter of the overall 

personal integrity of the researcher. Others, however, stated that re-

search integrity covered many elements: the motives to start a research 

project, the adhered principles when conducting and publishing re-

search, the data management, and the return to the community. The 

principles of honesty, objectivity, truthfulness, transparency, and non-

maleficence were emphasized most strongly. Additionally, some inter-

viewees of international companies and spin-offs considered research 

integrity to be the same as research quality or even the very essence of 
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research. Interestingly, six of the 22 interviewees did not (or could 

not) define integrity, but they spontaneously related research integrity 

to its negative counterpart, i.e. questionable research practices or re-

search misconduct, such as falsifying and fabricating research data, 

and plagiarism.  

 

Mentorship 

Previous research has demonstrated the impact of mentors on research 

practice.
22-23 

However, who is perceived as a mentor? In universities, 

the promoter, or a post-doc researcher, were generally considered to 

be mentors, whereas interviewees from international companies and 

spin-offs frequently had no mentor within the organization, or they 

referred to distant inspirational figures (such as the founder of the 

company). Nevertheless, when mentors were evoked, they were 

consistently perceived to have (had) a crucial impact. Interestingly, 

mentors or senior researchers were also held responsible for stimul-

ating research misconduct or questionable research practices. A senior 

researcher stated the following: 
 

 

“I mean, for experiments with mice, we always submit an application to the 

ethics committee. But sometimes you do an experiment which is not 

mentioned very explicitly in the application. However, then you say: ‘it was 

in line with the spirit of the application’. If it is in line with the spirit of the 

application, I think I even do it.” (U1)  

 

 Some stressed that the physical presence of the mentor in the lab is 

essential, because PhD students or employees need to be able to 
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confide and consult with him or her regularly. However, both within 

universities and industry in general, seniors are required to take on 

other responsibilities, and can therefore be less present in the lab. 

 

“(sighing, long silence) Alright, if you are a PI that still works in the lab, 

you are a very young PI who has no administration and who does not write 

big grant proposals and network proposals. Therefore, for a big PI, this is 

absolutely unrealistic. (...) my colleagues, who are full professors, they are 

not even one minute in their lab.” (U6) 

 

Trustworthiness of research  

Overall, reputation was strongly considered as a criterion for trust-

worthiness of research: reputation of the researchers, the research 

institutions, or the scientific journal. Also the used methodology, the 

level of independence and the linguistic quality of the article were 

mentioned. Additionally, reproducibility was often discussed. Within 

large companies, non-reproduced research was considered worthless. 

Within universities, however, some posited that reproducibility of 

research does not tell anything about the integrity, or even the ob-

jectivity of the research.  

 Finally, transparency was generally strongly valued, mostly as a 

way to make reproducibility possible. Most interviewees of spin-offs 

emphasized that because of the smaller size of their organization, there 

was a culture of general transparency, which stimulated research 

integrity. “Everyone always knows what happens.” (S1) Otherwise, 

participants of larger companies stressed that spin-offs and smaller 

companies rely strongly on a limited number of research projects. 



 

106 

 

Therefore, in their perspective, spin-offs are more directly dependent 

on the positive outcomes of these projects, which might question the 

trustworthiness of their research and thereby endanger research 

integrity. 

 

Perception from industry towards universities and vice versa of 

participants  

Overall, a strong mutual distrust was apparent between international 

companies and spin-offs on the one hand, and universities, on the 

other. The frequent problems with non-reproducibility of research 

findings were often evoked by members of international companies 

and spin-offs to justify their limited trust in research conducted within 

universities, as published in peer reviewed journals. “We see that in 

three to four times out of ten, we cannot reproduce the data.” (C1) 

 On the other hand, interviewees within universities often under-

lined that in general industry is only concerned with financial profit 

and is inclined to solely present data and findings in a positive or 

commercially favourable perspective. Interestingly, interviewees from 

international companies and spin-offs implied that some academic 

labs had become small companies themselves, with publications in-

stead of drugs being the intended output. “We do not sell publications. 

Our income is independent of publications.” (S4) In addition, re-

searchers active within industry often felt despised by researchers 

within universities: 
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“Sometimes if you work for a pharmaceutical company as a medical 

doctor, you are considered by other medical doctors that do not work for a 

pharmaceutical company, as the enemy, the one who moved to the other 

side.” (C4) 

 

 Mainly within international companies, the benefits for the patients 

as a motivation to conduct research were strongly emphasized, in 

contrast to the more fundamental, disinterested research conducted 

within universities. Interviewees within universities, however, regular-

ly mentioned that researchers within industry in general receive more 

financial benefits and higher wages, and one interviewee added that 

people within industry worked fewer hours.  

 

“Within universities (…) it is the intellectual development, purely the 

intellectual development. (…) It is certainly not for the material conditions 

in which you work, because even though some universities are more or less 

well organized, the equipment we have cannot be compared with what we 

can find within private companies, no more are the salaries. They have the 

motivation of the convenience of work, because in general, I know several 

of them, they work fewer hours than people who work within universities.” 

(U2)  

 

Discussion 

Universities and industry employ various strategies to stimulate re-

search integrity or prevent research misconduct. This heterogeneity 

might hamper inter-institutional research, as well as further colla-

borations between industry and universities. Our previous research 
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also demonstrated strong international and even national diversity 

concerning research integrity guidance.
9,21 

The current diversity in 

policies can conceivably result in a situation where, for example, a 

researcher has to abide by different standards concerning research 

integrity depending on his or her (international) collaborating partners.  

 A qualitative approach was used because no similar research has 

previously been published and it could reveal interesting empirical 

outcomes. Due to the sensitivity of the topic and the restrictive 

policies of private companies, semi-structured interviews were prefer-

red over focus groups. Our qualitative study clearly documents that 

managers and researchers within international companies uphold dif-

ferent attitudes and perspectives towards research integrity and mis-

conduct. In general, the senior managers of international companies 

had a more optimistic view of the state of integrity in their company 

than the researchers active in the same companies. As shown above, 

these researchers in lower hierarchical positions pointed out that 

several forms of misconduct are still possible and lapses do occur. 

Additionally, the active researchers also defined misconduct less 

rigorously. Research integrity policies seem to be elaborated and 

trusted by managers, who however do not always seem to consider the 

perspectives and attitudes of the researchers themselves.  

 Guidelines and regulations concerning research integrity and mis-

conduct were also often believed to be non-existent, or when they did 

exist, they were not known or not adhered to. For example, despite the 

abundant trust in regulations within industry, none of the interviewees 

within international companies or spin-offs knew that the national 
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Belgian research integrity guideline even existed. Additionally, within 

universities, notwithstanding the existence of publically accessible 

requirements and guidelines concerning authorship, various inter-

viewees stated that there are no clear rules on who qualifies as an 

author.
24

 Hence, they considered authorship as a matter of negotiation 

and compromise. Young researchers within international companies or 

spin-offs, who had left their universities, regularly testified of author-

ship being unrightfully granted to or claimed by people, for political 

or strategic reasons.  

 In general, the interviewees of both universities and industry were 

hesitant during the interviews, with long silences or sighing. This 

general hesitation, combined with the lack of knowledge of the 

guidelines, and the diverse definitions given, if any, of research mis-

conduct and integrity, question the impact of the current research 

integrity policies.  

 

Impact of commercialization  

The commercialization of research has been claimed to threaten 

scientific integrity.
16-17,25

 In our interviews, researchers at universities 

often indicated that ‘real’ researchers are not driven by financial or 

commercial motives, in contrast to researchers active within industry. 

Yet, interviewees from both international companies and spin-offs 

strongly felt wronged and left out from the debate on research 

integrity. They were convinced of expending greater efforts to stimul-

ate research integrity than universities, by for example providing 

obligatory training, making rigorous procedures and having elaborate 
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data management requirements. Nevertheless, our analysis suggests 

that certainly managers within international companies were more 

inclined to give ethically or socially desirable answers during the 

interviews. Whether procedures, rules and trainings really stimulate 

integrity and effectively prevent misconduct remains unclear.  

 It might be interesting, however, to see where universities and 

industry can learn from each other in order to stimulate research 

integrity. For example, the creation of a network of confidential ad-

visors whom people can consult with questions on research integrity 

or misconduct, such as exists within some international companies, 

might contribute to an honest and open debate within universities. By 

putting the emphasis solely or mainly on the procedures to deal with 

complaints of research misconduct and the possible sanctions, prob-

lems that can be solved and systems that can be optimized, might be 

ignored in fear of retribution.  

 As mentioned earlier, international companies organize obligatory 

research integrity training for all who are involved with research. The 

elaboration of such trainings concurs with national guidance docu-

ments on research integrity of the European Economic Area, which 

strongly support research integrity training.
9,21

 Nevertheless, within 

universities only some institutions had, or were in the process of in-

stalling, research integrity training, and these were singularly aimed at 

young PhD researchers only. However, it has been shown that the 

impact of research integrity training depends, among other elements, 

on the characteristics of the trainees and the trainers.
26

 Therefore, a 
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thorough reflection concerning research integrity training and whether 

or not they should be compulsory, is vital. 

 Our analysis has demonstrated that directors of doctoral schools 

within universities were unfamiliar with the national guideline and 

gave diverse definitions of research misconduct. As shown by prev-

ious research, mentors have a strong influence on the daily research 

culture impact on the practice of research.
22-23

 When, for example, 

mentors deviate from the application approved by a research ethics 

committee, they teach their (junior) researchers that such a conduct is 

acceptable. Mentors give clear guidance through their actions, their 

sanctions, but also through what they do not do, tolerate or even 

reward. Consequently, there is clearly a need within universities to 

also include senior researchers in research integrity training, just as is 

the case in international companies. Even more so if senior research-

ers are indeed more inclined to commit serious forms of research 

misconduct, as several interviewees testified.  

 Despite the lack of earlier published empirical data comparing the 

viewpoints of biomedical researchers and research managers within 

industry and universities, it is interesting to note that for the revision 

of the European Code of Conduct for Research Integrity, there was a 

“extensive consultation among major stakeholders in European re-

search, both public and private.”
27

 Initiatives such as this might help 

to stimulate research integrity guidance, agreed upon and shared by 

both the universities and industry. However, in order to fully achieve 

an agreed upon and shared research integrity policy, such guidance 

documents need to rely on empirical data which provide an overview 
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of the perspectives of biomedical researchers and research managers 

themselves. 

 Our study has a number of limitations. First, for the selection of 

interviewees from spin-offs and international companies we needed to 

use the method of “snowballing”, as described in our method section. 

We cannot exclude a selection bias. It is possible that we were referred 

to those participants that adhered most rigorously to research integrity. 

Another possibility is that we were referred to those participants that 

had a clear opinion on these issues, hence other biomedical research-

ers or research managers possibly did not worry so much about re-

search integrity or misconduct. Second our research does not explain 

why we found differences in the perspectives on research integrity and 

misconduct between industry and academia. Third, in our study we 

focused on analyzing possible differences and similarities based on 

the 22 interviews conducted. The data should not be taken on face 

value, but we nevertheless believe that they are suggestive of trends 

that should be verified by appropriate quantitative research. Based on 

the analysis of these interviews, as well as on our previous research 

findings, we later conducted a large computer-based survey of bio-

medical researchers and research managers.
28

 Combining this quali-

tative and quantitative approach provided a reliable method to in-

vestigate the perspectives on research integrity and misconduct within 

biomedical research as well as possible differences between uni-

versities and industry. Fourth, we realize that the interviews were 

conducted several years ago. More recently, the perspectives on re-

search integrity and misconduct might have evolved. However, we 
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again underline that this qualitative study has been followed by a 

survey.
28

 Fifth, we tried to select participants who would be able to 

provide the viewpoints of the daily research perspectives on the one 

hand, and management on the other hand. Due to the structure of 

industry, we had to include senior managers for the management 

perspective and biomedical researchers for the daily research perspec-

tive. Within universities we were able to combine both perspectives 

by including directors of the doctoral schools of biomedical sciences, 

as explained in the method section. However, this difference in 

characteristics of the participants might form a bias when comparing 

industry to universities. Finally, this study has been performed in the 

limited context of Belgium. Nevertheless, we included international 

biomedical companies active all over the world. Additionally, the 

participants had various international backgrounds and there are no 

reasons to assume that the Belgian situation would greatly differ from 

other industrialized Western countries. Because of its central location 

in Europa, many biomedical companies are active in Belgium.  

 Our empirical analysis is the first of its kind, considering and 

comparing the perspectives and attitudes of industry and universities. 

We advocate such research is needed in order to really talk with, 

rather than past each other. Additionally, we believe that a research 

integrity policy demands a clear overview and analysis of the per-

spectives and attitudes towards research misconduct and integrity, and 

motivations for conducting research of all stakeholders. Due attention 

must also be given to the involvement of the different stakeholders 
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and the appropriate communication. At least, they have to know it 

exists in order to be able to abide by it, let aside agree on it. 
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Figure 1: Interviewees’ perspectives on research misconduct.  

1 2 3 4 5 6 7 8 9 10

universities - research directors (n=6)

int'l companies - senior managers (n=4)

spin-offs - senior managers (n=4)

int'l companies - researchers (n=4)

spin-offs - researchers (n=4)

 

 

 

 

 

Legend: 22 interviewees were asked to score 14 actions, extracted from previous 

research,
5,6

 on a scale from 1 (integrity) to 10 (misconduct). The 14 actions were: 

fabricating data; falsifying data; plagiarism; fraud; breaking the law; not or barely 

dealing with research misconduct allegations; facilitating research misconduct; 

improper storage of original research data; breach of confidence by a supervisor; 

breach of confidence by a reviewer; unrightfully claiming authorship; incomplete 

and therefore misleading reporting of used methodology; carelessness in research; 

acting unintentionally. The box plots represent the distribution of the median scores 

of each subject (with 25th and 75th percentiles and extreme values). One subject 

declined to score 4 items, five subjects declined to score one item; these 

undetermined scores were ignored when calculating an individual’s median score. 

  

Integrity                            Questionable                       Misconduct  
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Table 1: Characteristics of the 22 interviewees. 

 

 

 

 

 

Age   
     > 30 years 4 

    30-40 years 5 

    41-50 years 7 

    51-60 years 3 

    61-70 years 3 

Country of birth   

    Belgium 15 

    Other (the Netherlands, Germany, Greece, Mexico) 7 

Gender  

    Men 15 

    Women  7 

Highest obtained degrees   

    PhD 15 

    Master (or other) 7 

Country where highest degree was obtained  

    Belgium 19 

    Other (United Kingdom; the Netherlands; Germany) 3 

Function   

     International companies (3 companies)  

                    Higher management 4 

                    Researchers with middle/low management  4 

     Spin-offs (6 companies)  

                    Higher management 4 

                    Researchers with middle/low management  4 

     Universities (4 Dutch speaking ; 2 French speaking)   

                    Director of doctoral school biomedical sciences (or  

                       equivalent) 

6 
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Table 2: Reasons given why misconduct can be harmful. The numbers 

represent the amount of interviewees who explicitly mentioned the given 

reasons.  

 

 
Academics 

Spin-

offs 

International 

companies 

Damages the scientific record and slows 

down science 

4 5 3 

Dangerous for patients 2 2 7 

Loss of time and money 1 1 4 

Damages the trust     

             between scientists 2 2 2 

             between organizations  1 2 

Damages the reputation    

            of the institution 2  2 

            of a research group or lab 1 1  

            of a research field  1  

            of research as a whole 1 1 1 

            of a journal 1   

Wrong decisions are made based on 

fraudulent research 

1 1  

Normative shift: unacceptable practices 

become acceptable  

1   

Risking to lose talented researchers    1 
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Table 3: Factors given that were deemed to stimulate research misconduct. 

The numbers represent the amount of interviewees who explicitly mentioned 

the factors. 

 

 

 

 
Academics Spin-offs 

International 

companies 

Systemic factors    

        Competition 3 1 1 

        Pressure    

              Pressure to publish 4 3 3 

              Pressure to perform 1  1 6 

              Pressure to achieve 

                  grants 

1  2 

              Pressure resulting 

                   from a conflict of  

                    interest 

  1 

              Pressure to provide  

                    funds for the  

                    employees 

 1  

          Focus on quantity rather  

               than quality 

 1 1 

          Financial motives   1 

Personal factors    

          Ambition or greed 3 1 3 

          Money   4  

          General lazyness   1 2 

          Frustration  2  

          Personal character 1 1  

          Vanity  1 1 

          Need of recognition  1 1 

Methodological factors     

           Qualitative research  

               methods are more  

               sensitive to fraud than  

               quantitative  

1 1 1 
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Supplementary appendix 

 

As a supplementary appendix, we provide the interview guide and the scale 

that was used during the interviews. Interviewees were asked to score the 

actions (listed on p. 125) by placing them on the scale (p. 124), ranging from 

good research practice until research misconduct. 

 

Interview guide 

 

Your position  

 

First of all, I would like to get a better image of your current position.  

 What is your age? 

 Where were you born? 

 What is your nationality? 

 In what country did you obtain your highest degree?  

 What is your highest degree (research domain)?  

 What is your current function in your organization? 

 For how long have you held your current position in your 

organization?  

 How many years have you (already) performed research?  

 What percentage of you work represents actual research? 

 

 

 

 



 

120 

 

Part I 

 

 Could you, on a scale from 1 to 10 (with 1 being always 

individual and 10 always in group) indicate if your research 

activities are mainly performed individually or in group? Is so, 

how does this work? How big are the groups? 

 Could you, on a scale from 1 to 10 (with 1 as very bad and 10 

as very good) describe how you feel in your research context? 

 

Part II 

 

 What are your thoughts about the concept of “research integrity 

within biomedical research”?  

 How would you rank the following practices on the continuum?  

 Which criteria do you use to classify an action or an event as 

misconduct or good research practice? 

 Where do you stand on the intentional character of fraud? 

(“honest mistakes”)? 

 Should we look more at the impact of certain actions? 

 Are there any practices of research misconduct which you 

recognize in your research domain?  

 What is/are the reasons why a researcher would perform 

research misconduct?   

 Do you think research misconduct is more common today than 

in the past?   
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 Do you think research misconduct can be/is harmful? Why?  

 

Part III 

 

A. Daily research practice  

 

 What are the criteria to consider a colleague in your domain to 

be successful?  

 What do you consider to be the motivation of researchers to do 

research?  

 Are original research data shared with colleagues (of the same 

institution)?  

 Is there general data storage? If so, how long are the data 

stored? How does one have access to this data?  

 Is your research subjected to Good Laboratory Practices?  

 Who is responsible for stimulating/guarding the integrity of 

research in your organization?  

 Who is responsible when things go wrong in your organization 

(researchers themselves, the first author, all the authors, 

managers, etc)?  

 Is publishing important for you? Why?  

 Do you think that there can be a cooperation between industry 

and the academic sector? If so, how should this work? 
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B. Management  

 

 Is there in your research domain/organization/country a 

guideline concerning research integrity or fraud?  

 How does your organization deal with allegations of research 

misconduct?  

 Have you ever received any kind of formal (or informal) 

training concerning good research practices?  

 What constitutes a conflict of interest in you domain?  

 What are the important criteria concerning the trustworthiness 

of research (on a structural level)?  

 Who do you consider to be a mentor concerning your research? 

 Does your mentor have a strong impact on your research or 

your scientific attitude?  

 Do your colleagues or other people in your research 

environment have a strong impact on your research or your 

scientific attitude?  

 

C. Prevention of research misconduct and stimulation of research 

integrity 

 

 What do you consider to be crucial for preventing research 

misconduct?   

 Do you think guidelines can or have to play a role in this?  

 Is prevention possible?  
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 Do you consider science to be self-correcting? 

 Will fraud or misconduct be discovered (eventually)?  

 Does peer review effectively detect research misconduct?  

 What is crucial in the stimulation of research integrity?  

 

End 

 

 Would you like to add something? 

 Do you have any questions?  

 Thank you. 
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Abstract  

Little is known about research misconduct within industry and how it 

compares to universities, even though a lot of biomedical research is 

performed by - or in collaboration with - commercial entities. Therefore, we 

sent an e-mail invitation to participate in an anonymous computer-based 

survey to all university researchers having received a biomedical research 

grant or scholarship from one of the two national academic research funders 

of Belgium between 2010 and 2014, and to researchers working in large 

biomedical companies or spin-offs in Belgium. The validated survey 

included questions about various types of research misconduct committed by 

respondents themselves and observed among their colleagues in the last 

three years. Prevalences of misconduct were compared between university 

and industry respondents using binary logistic regression models, with 

adjustments for relevant personal characteristics, and with significance being 
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accepted for p<0.01. The survey was sent to 1766 people within universities 

and an estimated 255 people from industry. Response rates were 43% 

(767/1766) and 48% (123/255), and usable information was available for 

617 and 100 respondents, respectively. In general, research misconduct was 

less likely to be reported by industry respondents compared to university 

respondents. Significant differences were apparent for one admitted action 

(gift authorship) and three observed actions (plagiarism, gift authorship, and 

circumventing animal-subjects research requirements), always with lower 

prevalences for industry compared to universities, except for plagiarism. 

This survey, based on anonymous self-report, shows that research mis-

conduct occurs to a substantial degree among biomedical researchers from 

both industry and universities. 

 

Introduction 

In 2005, a Nature article revealed that a substantial portion of scient-

ists ‘‘behaved badly’’ and admitted various forms of scientific mis-

behavior.
1
 This has been confirmed in numerous other studies of 

university researchers.
2-3

 Academic researchers often claim that the 

pharmaceutical industry badly influences biomedical research practice 

or conducts fraudulent research.
4-8

 Industry has indeed been found 

guilty of various forms of research misconduct,
9-10

 and it has been 

shown that ‘‘positive’’ outcomes are more likely for industry funded 

research than for research funded by other sources.
11

 Conversely, 

researchers from biomedical companies have complained that research 

published in peer reviewed academic journals is often irreproducible, 

implicitly accusing academic researchers of unethical practices.
12 
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 Rosenbaum has argued that the academic distrust towards industry 

is based on emotional rather than rational reasons.
7-8

 However, her 

claim does not rest on much objective evidence, since little or no 

empirical studies have compared practices and attitudes with regard to 

research integrity and misconduct between industry and universities. 

We conducted a large computer-based survey of biomedical research-

ers and research managers - using a methodology used by others
1
 - to 

test the hypothesis that the experiences and views on research integrity 

and misconduct differ between those working in industry and those 

working in universities. By means of this survey, it was determined 

how often biomedical researchers from universities and industry 

reported to have committed or observed various forms of research 

misconduct and the prevalences of reported misbehavior were com-

pared between university-based and industry-based respondents. The 

relation between the prevalence of observed or admitted research 

misconduct and several possible predictors, such as age, gender, 

having obtained a doctoral degree (PhD), level of management, 

having received mentoring and research integrity training were also 

investigated. 

Methods 

We adapted a survey that was used in previous research conducted in 

the USA,
1
 on the basis of our review of the research integrity guidance 

documents in Europe, and the analysis of 22 semi-structured inter-

views conducted with biomedical researchers and research managers 

active in universities or industry in Belgium.
13-15

 In our survey, we 
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asked whether the respondents had, in the past three years, committed 

(themselves) or observed their colleagues committing 22 actions of 

research misconduct (see Table 1). These responses will be labelled 

‘admitted’ and ‘observed’, respectively, in the further text. 

 Throughout our article we will not only consider fabrication, 

falsification and  plagiarism to be misconduct, but 22 actions in total, 

based on our previous research and the USA survey. We grouped 

these 22 actions of research misconduct into six categories, in line 

with the previous USA study: ‘data misconduct’, ‘methods mis-

conduct’, ‘credit misconduct’, ‘policy misconduct’, ‘cutting corners 

misconduct’, and ‘outside influence misconduct’.
16

 We also asked 

respondents to indicate the kinds of mentoring, as well as the kind and 

the amount of research integrity training, received. Finally, questions 

were asked about personal characteristics including gender, age, and 

level of management (without possibilities of identification). A 

detailed overview of the questions can be found in Table 2. 

 All instructions and questions were in English (most, if not all, 

biomedical researchers in Belgium may be expected to have a good 

working knowledge of English). Opportunities for adding free text 

were available for several questions. The national Privacy Commis-

sion and the ‘Social and Societal Ethics Committee’ of the University 

of Leuven gave a positive advice for our protocol. We guaranteed 

anonymity to the individual participants and their organizations. We 

sent out our online survey from February until May 2015. Up to four 

reminder e-mails were sent. 
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Population and sample 

The target population of our survey consisted of biomedical research-

ers and research managers active within universities or industry in 

Belgium. We e-mailed a link to our survey to all individuals who had 

received a grant or scholarship from the two national academic 

research funders of Belgium (Research Foundation– Flanders; Fonds 

de la Recherche Scientifique), in 2010, 2011, 2012, 2013 or 2014, for 

doing biomedical research in a university.
17-18

 Hereby all the 10 

Belgian universities were included. 

 To contact the relevant biomedical companies, we went through 

several phases. Firstly, we searched and contacted regional and 

national databases, such as Pharma.be,
19

 FlandersBio,
20

 Biowin,
21

 

BrusselsLifetech.
22

 In addition, we listed the biomedical spin-offs of 

all the Belgian universities, and asked the universities whether this list 

was relevant. Secondly, we contacted each company by phone or e-

mail, to verify whether they conducted research (other than marketing 

or clinical trials) in Belgium. If so, we asked them if they would be 

willing to let their biomedical researchers and research managers 

participate in our survey. Of the 50 companies conducting biomedical 

research in Belgium (from small spin-offs to international corpor-

ations), 27 accepted to participate either by giving us the e-mail 

addresses of their eligible employees (11 companies) or by sending an 

invitation to participate in the survey to their eligible employees (16 

companies). 
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Validity 

To calculate the content validity index, we consulted three experts: the 

chairman of the Flemish Commission for Scientific Integrity; the 

director of a doctoral school of one of the Belgian French speaking 

universities; the person responsible for research ethics at a major 

international biomedical company active in Belgium. They ranked all 

the individual questions on a 4-point Likert scale, ranging from ‘not 

relevant’ to ‘highly relevant’. We revised or removed questions that 

all three experts did not consider relevant. Afterwards, the revised 

questions were reviewed again by all three experts. Our survey had a 

content validity index (S-CVI/Ave) of 0.98.
23 

 We also conducted a pilot study by sending the survey to the 15 

Steering Committee members (active in industry or universities) of the 

Belgian Society of Toxicology and Ecotoxicology. We obtained a 

response rate of 53% for this pilot. The survey scored well on face-

validity and user-friendliness. 

 

Statistical analyses 

Fisher’s exact tests and Mann–Whitney-U tests were used to compare 

variables between respondents active in universities and industry. 

Associations between admitted and observed behavior were evaluated 

with Spearman correlations. Binary logistic regression models were 

used to evaluate possible determinants for reporting research mis-

conduct. Analyses were performed for each action separately, for all 

actions (‘presence’ being defined as replying ‘yes’ for at least one of 

the 22 actions), and per category of misconduct (‘presence’ being 
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defined as replying ‘yes’ to at least one of the actions belonging to the 

specific category). To handle missing information in the considered 

predictors, a multivariate imputation was performed using the fully 

conditional specification (FCS) approach.
24

 In this approach, for each 

of the variables with a missing value, a regression model was speci-

fied using all other predictors and all outcome variables as covariates. 

 Depending on the variable, a linear regression, binary logistic or 

ordinal logistic regression model was used. The process was iterated 

(one iteration consists of one cycle through all variables) until con-

vergence to the multivariate distribution was obtained. Ten complete 

datasets were created and a multivariable logistic regression model 

was fitted in each of the datasets. The results of the ten analyses 

performed on the ten completed datasets were combined using 

Rubin’s rule.
25

 Two versions of the multivariable model were consid-

ered. First, the difference between university and industry was evalu-

ated after correction for age, gender, holding a PhD, having obtained a 

degree abroad, and level of management (model A). Second, having 

received mentoring and research integrity training were added (model 

B). The predictors considered in the latter model were determined 

based on a backward stepwise selection procedure with 0.157 as the 

critical level for the p value. The model reduction was performed on a 

stacked dataset consisting of the multiple imputed data, using a 

weighting scheme to account for the fraction of missing data in each 

covariate.
26

 The odds ratios (with 95% confidence intervals) reported 

in the text, refer to the result of multivariable model B. Given the 

multitude of performed tests, only p values smaller than 0.01 (instead 
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of the classical 0.05) were considered significant. All analyses have 

been performed using SAS software, version 9.4 of the SAS System 

for Windows. 

Results 

As summarized in Fig. 1, the survey was sent by e-mail to 1766 

people within universities, and to an estimated 255 people from 

industry. Although the exact denominator was unknown for partici-

pants from industry, we estimated the survey was delivered to 255 

people, based on fragmentary information received from the com-

panies about the numbers of e-mails sent out to their employees. A 

total of 890 persons responded to the survey (767 working in uni-

versities and 123 working in industry) thus yielding response rates of 

43% (767/1766) and 48% (123/255), respectively. For some respond-

ents, no information (N = 165) or only incomplete information (N = 8) 

was available on reported behavior (observed combined with admit-

ted), leaving a final analysis sample of 717 subjects (617 in universi-

ties and 100 in industry). 

 Respondents from universities and industry did not differ strongly 

in terms of gender or being holder of a PhD (Table 2). Respondents 

from industry were almost twice as likely to have obtained a degree 

outside Belgium than those in universities. Because university res-

pondents included nearly seven times more young people (age 20–29) 

than industry, the proportions of senior versus junior management 

level differed between the two groups. 
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 Overall, respondents from universities had received more mentor-

ing from their promoters, supervisors, etc. This difference was signi-

ficant for having received assistance in obtaining financial support. 

Additionally, more respondents from industry indicated they had 

followed research integrity training compared to universities, with a 

significant difference for online research integrity training. 

 The prevalence of reporting both admitted and observed research 

misconduct was generally higher within universities than within ind-

ustry: 71% of respondents from universities compared to 61% of 

respondents from industry admitted at least one of the 22 actions. 

Similarly, 93% of the respondents from universities and 84% of those 

from industry reportedly observed at least one of the 22 actions being 

done by their colleagues. However, this latter difference did not reach 

significance in multivariable model B (see Tables 3 and 4). 

 We observed a positive relation between having observed and 

admitting research misconduct. Participants who observed more 

actions also admitted to more actions themselves, among respondents 

from either universities (rho= 0.63, p<0.001) or industry (rho= 0.65, 

p<0.001). 

 Significant differences were apparent for three observed mis-

conduct actions (plagiarism, gift authorship, and circumventing ani-

mal-subjects research requirements) and one admitted misconduct 

action (gift authorship), with lower prevalences being found for 

industry compared to universities, except for plagiarism (see Tables 3 

and 4). Gift authorship was reported frequently in both contexts: it 

was observed by 50% of respondents from industry and by 76% of 



 

138 

 

respondents from universities; it was admitted within industry by 25% 

of the respondents, compared to 42% within universities, thus making 

gift authorship about half less likely to occur within industry com-

pared to universities. In contrast, plagiarism was twice more likely 

observed and three times more likely admitted by respondents from 

industry compared to those from universities. 

 Fewer than half of the respondents (47% in industry and 22% in 

universities; p<0.001; not shown in Tables) were confident that fraud 

would always be detected in their organization. Within industry 79%, 

against 52% within universities, were willing to report a case of 

research misconduct (p<0.001; not shown in Tables). Many academics 

did not know whether they would report a case (38%) or stated they 

would not do it (10%). The main reasons why one would not report a 

case, were the lack of protection of whistleblowers for participants in 

industry and the possible harm of relationships with colleagues for 

universities. 

 When the separate actions were grouped in six categories, as done 

by the previous USA research,
16

 then ‘policy misconduct’, either ob-

served or committed, stands out as being less likely to be reported by 

industry than academia. The other categories were also less frequently 

reported by industry respondents, however without reaching our 

stringent level of significance (p<0.01) (see Table 5). 

 Tables 6 and 7 (see Supplementary appendix) provide an overview 

of the relations between possible predictors and the reporting of 

research misconduct for each of the six categories taken separately. A 

positive relation was present between level of management and 
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observing forms of ‘outside influence misconduct’. Respondents with 

a higher and middle management position observed more ‘method 

misconduct’ being done by their colleagues. Respondents holding a 

PhD observed and admitted to more forms of ‘credit misconduct’, 

than respondents without a PhD. Respondents who had completed a 

degree outside Belgium admitted fewer forms of ‘cutting corner 

misconduct’. There were no significant relations with age. 

 Respondents who reported having received an informal kind of 

research integrity training, generally observed and admitted more 

forms of misconduct. For example, respondents who indicated they 

had received research integrity training by “workshops, conferences, 

roundtable discussions” observed (p = 0.013) and admitted (p = 0.007) 

to more ‘outside influence misconduct’. In contrast, formal research 

integrity training resulted in a lower reporting of various forms of 

research misconduct. Respondents who indicated they had received 

research integrity training by “a section on research integrity within 

other courses in your field” admitted to significantly fewer forms of 

‘cutting corner misconduct’ (p = 0.001). 

 Equally, receiving various forms of mentoring generally related 

with reporting fewer forms of research misconduct. Respondents who 

had received “instruction in the details of good research practice” 

observed significantly fewer forms of data misconduct (p = 0.002).  

 In our survey we did not ask about the nationality of the 

respondents, due to privacy reasons. Nevertheless, at least 19% of 

survey participants indicated having obtained a degree outside 

Belgium (165/890 respondents, 254 not answering the question), with 
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156 specifying in which country: 118 had obtained a degree inside the 

European Economic Area, with France (n = 21), The Netherlands (n = 

21), Germany (n = 20), Italy (n = 16), and United Kingdom (n = 15) 

as the most mentioned countries. Various other regions were also 

represented: North America (9 in the United States, 5 in Canada), Asia 

(3 in China, 3 in India, 1 in South Korea), Africa (2 in South Africa, 1 

in Morocco, 1 in Kenya, 1 in Zimbabwe), the Middle East (3 in Iran, 1 

in Israel), South America (1 in Venezuela, 1 in Cuba, 1 in Brazil), 2 in 

Russia and 2 in Australia. 1 respondent indicated an unknown or 

invalid region. 

 

Discussion 

Within the limits of our cross-sectional survey of self-reported 

personal and observed misbehavior, we may conclude that, in spite of 

reassuring claims,
7-8

 research misconduct occurs to a substantial 

degree within both universities and industry. Overall, the reporting of 

research misconduct was lower in industry compared to universities, 

expect for plagiarism.  

 A novelty and strength of our survey compared to previous 

studies,
1-2

 is that we also included researchers working in industry. 

Nevertheless, our study also has limitations. First, privacy issues 

initially complicated obtaining the e-mail addresses of potential 

participants, especially from industry. Some companies were initially 

suspicious and reluctant to participate, despite our pledges of full 

anonymity, and certain big corporations eventually declined after 
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months of intense communication. Several companies wanted to read 

the article before its publication. Second, our survey does not allow us 

to explain why we found a possibly lower prevalence of research 

misconduct in industry than in universities. We cannot exclude a 

selection bias (with the ‘‘most ethical’’ fraction of the industrial 

population having been invited or having consented to participate in 

the survey) or a reporting bias (with respondents from industry having 

been more inclined to give socially acceptable replies). However, the 

prevalence of self-reported admitted and observed research mis-

conduct may well be truly lower in industry than in universities. 

Nevertheless, it has been suggested that the case that research per-

formed by industry is technically clean, does not necessarily guarantee 

that its conclusions are unbiased, let alone ethical.
27

 Third, one could 

question the generalizability of a study that was done in a single, small 

country. However, our participants had various international back-

grounds and they worked in a wide range of organizations, including 

multinational pharmaceutical companies. There are no reasons to 

assume that the Belgian research situation differs from that of other 

industrialized Western countries. Finally, one could object that we 

performed a large number of comparisons and verified many relations. 

This is why we interpreted single significant p values with caution and 

adopted a stringent criterion (p<0.01) to accept statistical significance. 

 Fourth, we relied on the (self-) reporting of our respondents, which 

does not provide a solid base to verify the exact amount of research 

misconduct that was conducted. In addition, the prevalence of ob-

served research misconduct is challenging to interpret. It is possible 
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that certain respondents refer to the same case of research misconduct. 

It is also possible that respondents interpreted the actions of research 

misconduct we inquired about, in a different way than we had in-

tended. Nevertheless, we used descriptive phrases instead of terms in 

order to describe the action of research misconduct. Finally, one could 

criticize the two different modalities to recruit participants: all Belgian 

universities were included, whereas not all private companies, in-

cluding several multinational corporations, accepted to participate. We 

do not know to what extent this selective participation by organization 

introduced a systematic bias. Neither do we know how this may have 

introduced bias at the level of individual respondents. Unfortunately 

we have no way of asserting the level of bias. However, our study is 

the first study that also included researchers working in industry. 

 The prevalences of admitted and observed misconduct actions in 

our survey proved to be generally of similar magnitude as those found 

in other surveys on research integrity.
1-2,28-29

 However, the prevalence 

of ‘credit misconduct’ stands out as being much higher in our survey 

than in the previous USA survey.
1
 This is partly explained by dif-

ferences in the way the category of ‘credit misconduct’ was built. In 

the USA survey, plagiarism (one of the components of ‘credit mis-

conduct’) was admitted to by 1% of the respondents, compared to 3% 

in our survey.
1
 In addition, in the USA survey, 10% admitted to 

“inappropriately assigning authorship credit”, whereas in our survey, 

where two questions referred to this issue, 2% admitted to “denying 

authorship credit to someone who has contributed substantively”, but 
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up to 42% to “giving authorship credit to someone who has not 

contributed substantively”.
1 

 According to Stroebe et al. most research misconduct cases are 

brought to light by whistleblowers.
30

 Therefore, it is remarkable that 

respondents from universities appear more reluctant than those active 

within industry to report research misconduct. Consequently, many 

instances of research misconduct might remain unnoticed and, there-

fore, unsanctioned. Such impunity may favor a culture where research 

misconduct and questionable research practices become tolerated or 

even considered ‘normal’ research practice. 

 Previous research has questioned the effectiveness of research 

integrity training to reduce research misconduct and strongly under-

lined the impact of mentorship on the prevalence of research mis-

conduct.
16,31

 We also found a relation between mentoring and the 

reporting rate of research misconduct, as well as a (strong) relation 

between research integrity training and reporting research misconduct. 

Receiving informal research integrity training, resulted in a higher 

reporting rate of research misconduct. In contrast, respondents having 

received formal research integrity training, namely a section on 

research integrity within other courses, were less likely to observe and 

admit to research misconduct. Of note, respondents from  universities 

reported having received less formal research integrity training 

compared to industry. 

 A recent meta-analysis has shown evolutions in the least years 

concerning research integrity training. It concludes that such trainings 

in general are improving. However, the authors emphasize that there is 
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still room for improvement. Several elements have an effect on the 

impact of research integrity training, including the characteristics of 

the trainers as well as the trainees, the format, the scope, and the 

frequency by which the trainings are given.
32

 It is noteworthy that 

concerning these vital elements, there is no consensus in the European 

guidance documents on research integrity.
33 

 In spite of the ever increasing collaboration between industry and 

universities, contextual differences between these various environ-

ments have been largely ignored in research integrity guidance docu-

ments.
13-14

 Guidelines that are not based on empirical data, but on 

assumptions and mutual distrust, might unnecessarily hinder industry–

university collaborations.
7-8 

 Various questions raised by our research remain unanswered. How 

can the observed difference in reporting between industry and 

universities be explained? Why is there such a difference in the 

reporting of credit misconduct within our survey compared to 

previous surveys? Does research integrity training effectively stimul-

ate research integrity in the daily research practice or does it rather 

correlate with providing more socially desirable answers to our sur-

vey? Nonetheless, our research demonstrates that, despite the in-

creased attention given to (un)acceptable research practices, a sub-

stantial part of biomedical researchers and research managers still 

engage in research misconduct. 
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Figure 1: Flowchart providing an overview of respondents to our survey. 

 

 

 

 

 

 

 

 

 

 

 

 

Respondents 

 
Total Universities Industry 

    

Target population 2021 1766 255* 

  
 

  
  

Respondents 890 767 123 

  

 

  No or 

incomplete 

information: 

n=173 

 

 

     

       

Final sample 717 617 100 

* Estimation 
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Table 1: List of 22 actions of research misconduct, grouped per category. 

 

Actions of research misconduct  
Categories of 

research misconduct 

   

1. Dropping observations or data points 

from analyses based on a gut feeling 

they were inaccurate 

 

 

 

 

1) Data misconduct 

 

 

 

 

2. Willfully distorting research results 

or data 

 

3. Knowingly overlooking others’ use 

of flawed data or methods 

 

4. Inventing research data or cases.  

5. Failing to present data that 

contradict one’s own previous 

research. 

 

 
 

  

6. Inadequate record keeping or data 

management related to research 

projects 

 

2) Methods 

misconduct 
7. Using inadequate or inappropriate 

research designs 

 

8. Withholding key aspects of 

methodology in papers or proposals 

 

 
 

  

9. Circumventing or ignoring aspects 

of materials-handling requirements 

(e.g. biosafety, radioactive) 

 

3) Policy misconduct 

 

10. Circumventing or ignoring aspects 

of human-subjects research require-

ments (e.g. informed consent, …) 

 

11. Circumventing or ignoring aspects 

of animal-subjects research 

requirements 
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12. Unauthorized use of confidential 

information in connection with one’s 

own research 

 

4) Outside influence 

misconduct 

 

13. Not properly disclosing involvement 

in firms whose products are based 

on one’s own research 

 

14. Changing the results or conclusions 

of a study in response to pressure 

from funding source 

 

 
 

  

15. Using another’s words, data or ideas 

without giving due credit 

 

5) Credit misconduct 

16. Denying authorship credit to 

someone who has contributed 

substantively to a manuscript 

 

17. Publishing, as original research, 

ones previously published data or 

results 

 

18. Giving authorship credit to someone 

who has not contributed 

substantively to a manuscript 

 

 
 

  

19. Inadequate monitoring of research 

projects due to work overload 

 

6) Cutting corners 

misconduct 

20. Cutting corners in a hurry to 

complete a project 

 

21. Continued unintentional carelessness 

in conducting research 

 

22. Inappropriate or careless review of 

papers or proposals 
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Table 2: List of predictors for reported (admitted and observed) research 

misconduct. 

 

 N(%) 

subjects 

with 

available 

information 

Universities Industry 
P-

value 

Gender 636 (89%)   0.425 

 Female  46% 41%  

 Male  54% 59%  

Age 634 (88%)   <0.001 

 Mean (SD)  38 (11) 44 (10)  

 20-29  26% 4%  

 30-39  36% 31%  

 40-49  20% 39%  

 >= 50  18% 26%  

Management level

   
717 (100%)   <0.001 

 Higher Management  26% 20%  

 Middle Management  29% 35%  

 Lower Management  15% 31%  

 Not Applicable  30% 14%  

Obtained a degree 

outside Belgium  
636 (89%) 23% 43% <0.001 

Obtained a PhD 636 (89%) 73% 70% 0.524 

Mentorship
§
: 717 (100%)    

 Help in developing  

  professional  

  relationships with  

  others in your field 

 

82% 71% 0.015 

 Assistance in writing  

  for presentation and  

  publication 

 

93% 87% 0.036 

 Instruction in the  

  details of good  

  research practice 

 

77% 78% 1.000 

 Continuing interest  

  in your progress 

 
92% 91% 0.687 
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 Emotional support  

  when needed 

 
67% 56% 0.042 

 Help in learning the  

  art of survival in  

  your field 

 

65% 56% 0.092 

 Assistance in  

  obtaining financial  

  support 

 

84% 61% <0.001 

Research integrity 

training
§§

 
641 (89%)    

More formal 

research integrity 

training 

    

 A face-to-face  

  classroom course  

  focused specifically  

  on research  

  integrity 

 

29% 34% 0.386 

 A section on  

  research integrity  

  within other  

  courses in your  

  field 

 

35% 48% 0.025 

 Online course  

  focused specifically  

  on research integrity 

 

14% 42% <0.001 

More informal 

research integrity 

training 

 

   

 Workshops,  

  conferences,  

  roundtable  

  discussions, etc. 

 

45% 37% 0.138 

 Discussions with  

  instructors, mentors,  

  or colleagues 

 

82% 81% 0.883 

A comparison is made between respondents from universities and industry. 

P-values are from Fisher’s exact tests or Mann-Whitney-U tests. 
§
 Some/a lot versus none 

§§
 A great deal/some versus none  
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Introduction 

Research misconduct occurs to a substantial degree in biomedical 

research.
1-6

 We recently determined, by means of a large computer-

based survey, how often biomedical researchers and research 

managers active in industry and universities admitted to have com-

mitted various types of research misconduct and how often they had 

observed such actions among their colleagues.
6 

 

 Various factors, including publication pressure and received men-

toring, have been shown or hypothesized to play a role in committing 

research misconduct.
7-9

 Few studies however have been published on 

how biomedical researchers and research managers ethically evaluate 

research misconduct.
10-11

 Nevertheless data concerning this ethical 

evaluation is important from the perspective of empirical ethics be-

cause it demonstrates what aspects of research misconduct are relevant 

for the biomedical researchers and research managers themselves. In 
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addition, their attitudes and experiences concerning research mis-

conduct are a source of ethics in itself.
12

 Therefore, in this paper, we 

focused on the normativity concerning research misconduct as per-

ceived by biomedical researchers and research managers: how do they 

evaluate actions generally considered to be research misconduct and 

what actions do they consider to be (un)acceptable? Based on such 

empirical data, we can make their evaluations and experiences more 

explicit by investigating possible relations with certain predictors. 

This analysis is important to develop an agreed upon and effective 

research integrity policy.  

 We hypothesized that their ethical evaluation relates with various 

predictors: work context (industry versus universities), whether or not 

they reported research misconduct, aspects of general moral character, 

age, gender as well as received mentoring and research integrity 

training. 

 

Methods 

This article is based on the methods and analysis of original findings 

obtained from a study of which we already presented the prevalence of 

self-reported and observed research misconduct.
6
 As we described 

previously, we used an adapted USA survey based on previous re-

search findings.
1,6,13-14

 Approval for this study was obtained from both 

the national Privacy Commission and the “Social and Societal Ethics 

Committee” of the University of Leuven. We guaranteed individual 

participants and their organizations absolute anonymity. 
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 In this paper we present the similarities and differences of the 

ethical evaluation towards research misconduct between respondents 

active in industry compared to those active in universities. To obtain 

this information, respondents were asked to score the moral accept-

ability of each item on a 5-point Likert scale, ranging from 1 (integ-

rity) to 5 (misconduct). In our analysis, we grouped the provided 

scores in three categories: 1 to 2 as integrity, 3 as neutral, and 4 to 5 as 

misconduct. These data allow us to investigate the relation between 

the ethical evaluation of research misconduct and the reporting of 

research misconduct. 

 We also evaluate respondents’ ethical evaluation of lying, cheating 

and stealing by asking them to score, in a similar way, the following 

items: “claim non existing credentials or work experience in the 

curriculum vitae or the resume” (lying); “unlawfully avoiding paying 

taxes” (cheating); “taking something of minor financial value from 

work for personal use without paying for it” (minor stealing); and 

“taking something of major financial value from work for personal use 

without paying for it” (major stealing). These data allow us to investi-

gate the relation between the ethical evaluation of research misconduct 

and aspects of general moral character. Admittedly a rough, somewhat 

superficial assessment. Finally, we analyze the relations between the 

ethical evaluations of research misconduct and various possible pre-

dictors (see Table 1). 
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Statistical analyses 

Fisher’s exact tests and Mann-Whitney-U tests were used to compare 

variables between respondents active in universities and industry. 

Ethical evaluation scores were compared between various items with a 

Wilcoxon signed rank test. Multivariable linear regression models 

were used to evaluate possible predictors of the ethical evaluation. 

Analyses have been performed for each of the 22 items. A multi-

variate imputation was used to handle missing information (see Table 

1 for information on the percentage missing values per predictor) in 

the predictors. Two versions of the multivariable model were consid-

ered. First, the difference between university and industry was eval-

uated after correction for age, gender, having obtained a PhD, having 

obtained a degree abroad, and level of management (multivariable 

model A). Second, having received mentoring and research integrity 

training, and ethical evaluation towards forms of lying, stealing and 

cheating were added and a backward stepwise model building was 

performed (multivariable model B). More information can be found in 

our previous article.
6
 From the multivariable models, estimates (with 

95% confidence intervals) were derived which refer to the effect on 

the Likert scale. The multivariable results reported in the text refer to 

model B. As discussed in our previous article, only p values smaller 

than 0.01 were considered significant.
6 

All analyses have been per-

formed using SAS software, version 9.4 of the SAS System for 

Windows. 
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Results 

A total of 1766 people active within universities received our survey 

(Figure 1). The exact denominator was unknown for participants from 

industry, but we estimated that within industry, 255 people received 

our survey. In total 890 persons, 767 active in universities and 123 

active in industry, responded to the survey, giving response rates of 

43% (767/1766) and 48% (123/255), respectively. For some respond-

ents no information (n=230) or no complete information (n=4) was 

available for the scores given to the 22 items, leaving an analysis 

sample of 656 subjects in total (565 in universities and 91 in industry).  

 Although the Belgian National Academy of Science published a 

national research integrity guideline in 2009,
15

 the majority of res-

pondents (92% in industry and 81% in universities) responded 

negatively or “don’t know” to the question of whether Belgium has a 

national guideline on research ethics. Nonetheless, the majority of the 

respondents (79% in industry and 68% in universities) did believe that 

a guideline would strongly contribute to the prevention of research 

misconduct. 

 

Ethical evaluation of research misconduct: industry versus 

universities 

International research integrity guidance generally considers fabrica-

tion and falsification of data, and plagiarism to be the most serious 

forms of research misconduct. These items were mentioned most 

frequently in all the definitions of the national guidance documents in 
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the European Economic Area.
13

 They also constitute the essential def-

inition of research misconduct in many other countries, for example 

the USA.
16 

However, based on the scores given on the Likert scale, the 

three items considered the most serious forms of research misconduct 

by respondents of industry and universities were falsification of data, 

“unauthorized use of confidential information in connection with 

one’s own research”, and “changing the results or conclusions of a 

study in response to pressure from a funding source”.  

 Only two items of research misconduct were convincingly consid-

ered closer to misconduct within universities compared to industry 

(see Table 2): “denying authorship credit to someone who has con-

tributed substantively to a manuscript” (p=0.003), and plagiarism 

(p<0.001). When we considered the overall distribution of the means 

of the scores, we observed some non-significant differences between 

industry and universities (Figure 2 and 3). Within industry more 

respondents (8%) compared to universities (3%), tended to provide a 

score of 1 or 2, i.e. closer to acceptable behavior. (p=0.074).  

 The respondents considered “unauthorized use of confidential in-

formation in connection with one’s own research”, and “changing the 

results or conclusions of a study in response to pressure from funding 

source” significantly more unacceptable than fabrication of data and 

plagiarism (p<0.0001). A non-negligible part of the respondents con-

sidered both fabrication of data (18% within universities and 23% 

within industry) and plagiarism (16% within universities and 30% 

within industry) to be ethically neutral or even acceptable items 

(scores of 1 to 3 on the 5 point Likert scale). 
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 The respondents considered the following five items to be the least 

objectionable: “withholding key aspects of methodology in papers or 

proposals”, “inappropriate or careless review of papers or proposals”, 

“inadequate record keeping or data management related to research 

projects”, “giving authorship credit to someone who has not contrib-

uted substantively to a manuscript”, “inadequate monitoring of re-

search projects due to work overload”. 

 

Ethical evaluation of research misconduct versus reporting of 

research misconduct 

We found a generally strong and consistent negative relation between 

the ethical evaluation and admitting of research misconduct (See 

Table 3). This relation was significant at p=0.01 for 13 of the 22 

items. No significant relations were apparent however between the 

ethical evaluation of research misconduct and the reporting rate of 

observed these items being conducted by colleagues. 

 

Ethical evaluation of research misconduct versus aspects of ‘general’ 

moral character 

Relations existed between the ethical evaluation of lying, stealing and 

cheating and the ethical evaluation towards the listed 22 items (Table 

4). In general, when lying and cheating were considered less accept-

able, the 22 items of research misconduct were also considered less 

acceptable. This relationship was consistently significant with lying 

for 19 of the 22 items at p=0.01. For cheating it was significant for 

four items: fabrication of data (p=0.005); “circumventing or ignoring 
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aspects of human-subjects research requirements” (p=0.003); “circum-

venting or ignoring aspects of animal-subjects research requirements” 

(p<0.0001); and “giving authorship credit to someone who has not 

contributed substantively to a manuscript” (p=0.002). 

 A significant relation existed between the ethical evaluation of 

stealing and the ethical evaluation of the 22 items on research mis-

conduct (p<0.0001). We could distinguish three groups: those res-

pondents that evaluated minor stealing to be more acceptable, but 

major stealing to be less acceptable (group one: 37% of our respond-

ents); those respondents that evaluated minor and major stealing to be 

both more acceptable (group two: 7% of our respondents); finally 

those respondents that evaluated both minor and major stealing to be 

unacceptable (group three: 56% of our respondents). Respondents 

within group three were significantly more lenient in their ethical 

evaluation of 20 items of research misconduct (p<0.0001) compared 

to respondents within group one. Additionally, respondents within 

group two considered 9 out of the 22 items to be significantly less 

acceptable, compared to respondents within group one.  However, for 

“unauthorized use of confidential information in connection with 

one’s own research” (p=0.007), the relation was the opposite. 

 

Relations with various predictors and ethical evaluation of research 

misconduct  

The scores given to the 22 items of research misconduct were also 

related to other predictors (Tables 5-7). Men were more lenient than 

women in their ethical evaluation towards “inadequate monitoring of 
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research projects due to work overload” (p=0.001) (Table 5). No 

significant relations with age were observed. Respondents having 

completed a degree outside Belgium were more lenient in their ethical 

evaluation towards 13 items, significantly for three of them: “un-

authorized use of confidential information in connection with one’s 

own research” (p=0.008); “changing the results or conclusions of a 

study in response to pressure from funding source” (p=0.004); and 

“publishing, as original research, one’s previously published data or 

results” (p=0.007) (Table 5). 

 Respondents who had received informal research integrity training 

(“workshops, conferences, and roundtable discussions”) evaluated “in-

appropriate or careless review of papers or proposals” (p=0.009) to be 

less acceptable (Table 6). Respondents having received formal re-

search integrity trainings were generally more lenient in their ethical 

evaluation of the items of research misconduct, but not significantly 

(Table 6). Receiving mentoring as “help developing professional 

relationships with others in your field” related with evaluating several 

items to be less acceptable and opposite effects were observed mainly 

for “help in learning the art of survival in your field” (Table 7).  

However, none of these relations were significant. 

 

Discussion 

In line with our hypotheses, several predictors related with the ethical 

evaluation of research misconduct. Respondents of universities and 

industry give a similar ranking of the ethical evaluation of the 22 
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items, but, overall, industry proved to be more lenient. This findings 

are in line with our qualitative research.
14

 Various significant relations 

existed between the ethical evaluation towards research misconduct 

and admitting to research misconduct. If biomedical researchers and 

research managers are indeed less inclined to commit research mis-

conduct when they themselves consider these items to be misconduct, 

this has an impacts on the desirable research integrity policy. A re-

search integrity policy that does not consider the perspectives of the 

biomedical researchers and research managers, let alone a policy that 

is not known by those researchers and managers, risks having little 

impact. Also, when elaborating research integrity training for exam-

ple, the ethical evaluation of research misconduct should be con-

sidered.  

 Our analysis showed the unfamiliarity of biomedical researchers 

and research managers with the national Belgian guideline as well as 

the discrepancy between their perspectives and those of the inter-

national research guidance concerning the evaluation of research mis-

conduct. Several of the 22 items that are generally labelled as forms of 

research misconduct, were often considered more neutral by our res-

pondents. In addition, forms of serious research misconduct were also 

evaluated differently. As discussed earlier, fabrication and falsification 

of data, and plagiarism (FFP) are generally considered to be the most 

serious forms of research misconduct. We included FFP in our list of 

22 items, following the description of international research.
2
 How-

ever, only falsification of data was retained as one of the most serious 

forms of research misconduct according by our respondents. These 
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findings are in line with previous studies, which show a greater con-

cern for more common questionable research practices, instead of 

FFP.
1,10-11

 Certainly fabrication and falsification of data are considered 

rare. 

 Our study also showed a relation between the evaluation of 

research misconduct and the ethical evaluation of lying, cheating and 

stealing. As earlier stated, these analysis was a rather superficial 

assessment. Nevertheless, this finding is in line with previous research 

which demonstrated that personality traits, such as Machiavellianism 

(“a person’s tendency to be unemotional, detached from conventional 

morality and hence inclined to deceive and manipulate others, to focus 

on unmitigated achievement, and to give high priority to their own 

performance”),
17

 are related with admitting to research misconduct.
18

 

We hypothesize, based on these findings, that focusing solely on 

research integrity training in order to alter the ethical evaluation of 

research misconduct, will prove insufficient. 

 Informal research integrity training was related with a more 

rigorous ethical evaluation towards research misconduct. Neverthe-

less, in our previous paper, such training related with reporting more 

forms of research misconduct.
6
 The combination of these findings 

suggests that informal training makes researchers and managers more 

sensitive towards the issues of research misconduct and integrity and, 

therefore, they are more inclined to report research misconduct. 

 Formal research integrity training had no significant relation with 

the ethical evaluation of research misconduct. If anything, the existing 

relations even indicated that such training related with a less rigorous 
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evaluation towards research misconduct. A similar relation was gen-

erally observed for received mentoring. Interestingly, our previous 

paper showed that formal training, as well as certain forms of received 

mentoring, are generally related with a lower reporting of research 

misconduct, either observed among colleagues or admitted to by 

themselves.
6
 An explanation might be that formal research integrity 

training, as well as certain forms of mentoring, are strongly focused 

on instructing researchers and managers that several items are 

prohibited and, consequently, these items are less committed. Another 

explanation might be that formal training enabled researchers to make 

a balanced evaluation between more and less acceptable research 

practices. Consequently, researchers do not consider all 22 items to be 

equally (un)acceptable. Thereby certain items become rather “ques-

tionable research practices” or are even given a neutral evaluation.  

 Peer review, good monitoring of research projects, a rigorous data 

management, and providing enough methodological information in 

order to reproduce research are often considered to be vital elements 

in order for the scientific system to prevent research misconduct.
12

 

Previous research has however questioned the ability of the scientific 

system to prevent research misconduct through these methods.
12,19-20

 

In addition, our study shows that respondents evaluated “inadequate 

monitoring of research projects due to work overload”, “inadequate 

record keeping or data management related to research projects”, 

“inappropriate or careless review of papers or proposals”, and even 

“withholding key aspects of methodology in papers or proposals” as 

the least objectionable of the listed 22 items. Frequently, a neutral 
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score was given. If such poor practices are perceived as harmless, this 

undermines the ability of the scientific system to prevent research 

misconduct.  

 However, previous research showed that researchers consider sel-

ective reporting and citing, inadequate quality assurance and mentor-

ing as very problematic.
10

 The scale used in this research, as well as 

the respondents to which the survey was aimed, differed from our 

study. These differences should be taken into account. Nevertheless, 

further exploration seems necessary.  

 As indicated in our previous paper concerning the reported 

behavior of research misconduct, our study has several limitations. Of 

note, fewer respondents (n=656) filled out the questions concerning 

ethical evaluation of the 22 items, compared with the questions con-

cerning the reporting rate of the items (n=717). This might be caused 

by the fact that the ethical evaluation questions came after the report-

ing questions in our survey. 

 The observed diversity and the difficulty of interpreting several of 

our findings underline the complexity of the ethical evaluation of 

research misconduct by biomedical researchers and research managers 

themselves. However, we hypothesize that committing research mis-

conduct is also influenced by the ethical evaluation of research 

misconduct, rather than solely the result of various means of pressure, 

including pressure to publish and competition. 
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Figure 1: Flowchart with overview of respondents to our survey. 

 

 

 

  

Respondents 

 
Total Universities Industry 

    

Target 

population 
2021 1766 255* 

  
 

  
  

Respondents 890 767 123 

  

 

  No or 

incomplete 

information: 

n=234 

 

 

      

Final sample 656 565 91 

* Estimation 
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Figure 2: Mean evaluation of research misconduct for respondents from 

industry.  
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Figure 3: Mean evaluation of research misconduct for respondents from 

universities.  
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Introduction 

 

As anticipated in the introduction of this PhD thesis, due to our 

empirical ethics approach, our research provided novel data about 

various elements concerning research integrity and misconduct within 

biomedical research. By reviewing the guidance documents we gained 

insight into the theoretical ethical frameworks concerning research 

integrity and misconduct from a policy perspective. Throughout our 

empirical studies we investigated, among other elements, whether the 

self-reported research conduct and ethical evaluation of research mis-

conduct of biomedical researchers and research managers, active in 

universities or industry, were in line with these theoretical ethical 

frameworks. Due to the analysis of these empirical data, we made this 

ethical evaluation more explicit. Based on the findings of our research, 

we formulate concluding ethical implications concerning the elab-

oration of a research integrity policy and three recommendations. 

 In the first phase of our research we found differences concerning 

several elements, including the stimulating factors towards, the harm-

ful impact of, and even the definition of research misconduct within 

the European guidance documents on research integrity.
1-3

 In addition, 

our studies proved that there was an apparent variety across Europe 

concerning regulatory research integrity systems. When observing the 

map of Europe which provides an overview of the various research 

integrity policies, a general distinction could be made between more 

northern and more southern countries.
1
 In the northern part of Europe, 
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it was more common to have a national framework, sometimes estab-

lished by law, that concerns itself with the issues of research integrity 

or misconduct, compared to southern Europe. On top of these differ-

ences, the guidance documents were very difficult to access.  

 Our empirical studies demonstrated several new findings.
4-6

 Both 

our empirical studies showed that the ethical evaluation of research 

misconduct by biomedical researchers and research managers was not 

in line with that of the (inter)national research integrity guidance. In 

addition, various strategies were implemented to stimulate research 

integrity or to deal with research misconduct within industry and uni-

versities. Our survey demonstrated that the prevalence of self-reported 

admitted and observed research misconduct is substantial in both 

universities and industry. Overall, research misconduct was reported 

less within industry compared to universities. Nevertheless, signific-

antly more participants within industry reportedly observed plagiarism 

being conducted by their colleagues, compared to universities. 

 We showed that (formal and informal) research integrity training is 

related to the reporting and the ethical evaluation of research mis-

conduct.
  

Our findings are in line with the idea that elaborating re-

search integrity training is an important element of an effective 

research integrity policy.
7-10

 The evolution research integrity training 

has gone through since the previous USA study might explain why 

our study provides a different outcome compared to previous stud-

ies.
11

 Our results also showed that research integrity training has 

various relations on the reporting and ethical evaluation of research 

misconduct, depending on its format and approach. We might 
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hypothesize that formal research integrity training stimulates the 

awareness of and the compliance towards the norms of research integ-

rity and misconduct. Biomedical researchers and research managers 

who participated at such training, therefore, will no longer conduct 

certain actions because they learned those actions are not tolerated and 

will be sanctioned. However, what they themselves consider to be 

(un)acceptable might differ from these norms. Informal research 

integrity training might operate rather on the level of values concern-

ing research integrity. Hereby the focus of this kind of training is to let 

biomedical researchers and research managers incorporate the princip-

les of research integrity. 

 The majority of respondents of our survey believed that implement-

ing a guideline would strongly help to prevent research misconduct. 

This indicates that a thorough communication concerning the national 

and international research integrity guidelines is vital, but nonetheless 

currently insufficient. However, the apparent diversities and the diffi-

culty of coming to a harmonized research integrity guidance underline 

the importance of distinguishing between a value- and norm-based 

approach when elaborating a research integrity policy.
3
  

 On the one hand, a one-sided focus on a norm-based approach can 

result in a culture of fear: fear for sanctions, fear for collateral damage 

when being associated with someone who is suspected of research 

misconduct. Important research values such as transparency and hon-

esty come under pressure. Additionally, due to the continuous evolu-

tion of science, norms and standards may be outdated quickly. The 

continuous development of new technologies requires a constant 
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evaluation of the norms and standards. Also cultural differences may 

result in heterogeneous norms which co-exist at the same time. On the 

other hand, a one-sided focus on a value-based approach can create a 

culture where people get away with questionable research practice and 

even serious misconduct by not imposing clear sanctions. 

 These norm- and value-based approaches are not mutually exclus-

ive. An emphasis on values and a culture that shows in its daily 

practice it treasures these values can be supported by an overview of 

the norms concerning research behavior. Clear norms and rules might 

help researchers to balance their conduct. A policy rooted in values 

shared by for example the biomedical researchers and research manag-

ers, forms a basis on which norms can be elaborated. If the situation 

changes, due to technological developments, the norms can be altered. 

The values however, which ideally are interiorized by the biomedical 

researchers and research managers, provide a continuous and sustain-

able point of reference. 

 On top of the heterogeneity concerning research integrity guidance 

in Europe, the disagreement between the research integrity guidance 

and the biomedical researchers and research managers concerning the 

definition of research misconduct is striking. A possible interpretation 

of this disagreement is that respondents are not closely familiar with 

the concept of fabrication of data as used by the research integrity 

guidance. Therefore they might consider this action to be a serious 

form of research misconduct, however, not as serious as falsification 

of research. A stronger familiarity with the research integrity 
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guidance, that clearly condemns fabrication of data, might result in a 

more rigorous attitude towards fabrication of data.  

 Another possible interpretation is that the current research integrity 

guidance is developed without sufficiently consulting or involving 

biomedical researchers and research managers, active in industry or 

academia. Therefore, the guidance is oriented top-down, instead of 

bottom-up, resulting in a guidance that is perceived as a ‘corpus 

alienum’. Hereby, biomedical researchers and research managers 

might have to abide by certain norms and values, although they 

themselves uphold different perspectives on research integrity and 

misconduct. When combining this interpretation with the fact that the 

national guideline of Belgium is mostly unknown, one might conclude 

that the current research integrity guidance has no or little impact in 

the reality of daily research practice. 
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Recommendations 

 

In order to progress out of the situation of heterogeneity and contra-

dictory views, we refer to the earlier discussed continuous cyclic 

interaction between research integrity guidance and the data received 

from the daily praxis, combined with a consideration of the specificity 

of the context of biomedical research. Based on our research findings, 

we advocate that the perspectives of biomedical researchers and 

research managers should be involved throughout this process. If they 

would not be involved, we risk to end up with a policy that is not 

acknowledged and shared by those professionals that actually conduct 

biomedical research. As stated earlier, this research integrity policy 

needs to balance the earlier mentioned differences between a norm- 

and value-based approach. Based on shared values and a universal and 

generally accepted understanding of research integrity, norms con-

cerning research misconduct can be developed, given that this should 

be a dynamic process which needs to be continuously updated in 

correspondence with the evolution of science.  

 We formulate three recommendations which can be valuable tools 

in order to create and sustain the earlier mentioned continuous cyclic 

interaction between research integrity guidance and the data received 

from the daily praxis. In line with our approach of empirical ethics, 

which adheres much importance to the praxis, we also want to 

consider those elements and procedures that are of importance when 

conducting research: the role of the funders, research organizations, 
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publishers and journals. We plead for a combined approach, because 

there is not one fixed answer to these complicated questions. 

 

Reevaluating research integrity guidance 

Our findings indicate that there is room for improvement of the 

awareness and accessibility of the current research integrity guidance 

as well as the alignment of its perspectives with those of biomedical 

researchers and managers themselves. The fact that biomedical re-

searchers and research managers upheld a similar ranking of the 

research misconduct actions (most serious to least objectionable) 

might provide a foundation on which the current research integrity 

guidance can be reevaluated in order to create a more balanced and 

agreed upon research integrity policy. Taking the perspectives and 

attitudes of biomedical researchers and research managers into 

account when developing a research integrity guidance document will 

provide the guidance with an empirical foundation.  

 Additionally, the accessibility of the research integrity guidance 

should be optimized. When biomedical researchers and research 

managers are faced with problems or have questions concerning 

research integrity and misconduct, they should have easy access to the 

relevant documents. Guidance that is not easily accessible for re-

searchers will most likely only have limited impact on the actual daily 

practice of researchers. 

 In line with other authors,
12-14

 we hypothesize that journals and 

publishers can play a vital role in stimulating research integrity and 

demanding that biomedical researchers abide by certain rules, 
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methodologies and procedures. The Committee on Publication Ethics, 

as well as the International Committee of Medical Journal Editors, 

provide a unique point of reference for journals.
15-16

 We believe that 

also funding agencies should play a role. Funding as well as publish-

ing research is important for the existence and progression of bio-

medical research. Therefore, a policy concerning research integrity 

which is supported and enforced by the journals, publishers, and 

funders, and which is accessible and visible, might help to prevent 

research misconduct and stimulate research integrity. The Belgian 

funding agencies FWO and FNRS for example, have dedicated 

substantial attention to research integrity.
17-18

  

 

Elaborating research integrity training 

In a comment in Science we discussed that there is no harmonized 

strategy concerning research integrity training within the research 

integrity guidance documents
1
: 

 

“Most guidance documents propose, without providing much detail, that 

education in good research practices should be part of research training. 

However, there is no consensus across Europe about the content, format, 

timing, or frequency of such courses, nor is there a common view on who 

needs training and who qualifies to lead the training. What level of student 

or researcher should training target? What kind of training could help 

professors, who heavily influence the culture in which their researchers 

work?
[2]

 Is there evidence that training adults promotes integrity or prevents 

dishonest behavior in other areas of life?”
1 
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 As previous research has showed, supervisors and mentors have a 

strong responsibility concerning the prevention of research mis-

conduct.
19

 Therefore, we plea for providing continuous and varied 

research integrity training for all biomedical researchers and manag-

ers, including senior researchers. Professors and supervisors create 

and maintain the research culture of their research group. They deter-

mine the norms, standards and principles by which their co-workers 

and junior researchers abide. This process happens both explicitly and 

implicitly. Senior researchers provide practical research integrity 

guidance by their own conduct, but also by encouraging, sanctioning, 

or ignoring certain actions and behaviors. They show what the value 

of honesty for example concretely means in the daily practice. Prof-

essors and supervisors have a strong influence on the elaboration of a 

culture of research integrity. Such a culture might attract  and cultivate 

researchers and research managers whom adhere to research integrity. 

 Elaborating such research integrity training within research organi-

zations will also help raising awareness and reflection concerning the 

issues of research integrity and misconduct. Additionally, also the 

international and national European guidance documents on research 

integrity most frequently mention research integrity training in order 

to prevent research misconduct. Our survey demonstrated the relations 

of formal and informal research integrity training with reporting and 

ethically evaluating research misconduct. Similarly to the norm- and 

value-based approach underlying the research integrity guidance docu-

ments, both approaches are not mutually exclusive. Combining formal 

with informal research integrity training might help to balance the 
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focus on norm compliance towards research misconduct, with the in-

corporation of the values of research integrity.  

 Research integrity policy, including research integrity training, has 

been elaborated in several research organizations in Belgium. How-

ever, to date research integrity training is not an obligatory require-

ment when applying for a research funding in Belgium, which is the 

case in the USA with the National Institute of Health and the National 

Science Foundation.
21-22

 Such a requirement might ensure that also 

senior research follow research integrity training.  

 In addition, within Flanders, the Flemish Commission for Research 

Integrity (VCWI) was established in 2013.
20

 In total, 17 organizations 

are affiliated with the VCWI. The procedure, in brief, is as follows: 

first, a decision is made at the level of the institution by a commission 

that deals with research misconduct allegations (in most organizations 

affiliated with the VCWI, such a commission is named “Commission 

on Research Integrity”). All parties involved are informed about the 

decision. The parties involved might challenge this decision. After a 

decision has been made at the level of the institution by a commission 

that deals with research misconduct allegations, the VCWI might be 

asked to provide a second opinion.  

 

Confidential advisors 

Our qualitative study showed that within certain international bio-

medical companies, a network of confidential advisors was created.
4
 

This implies that when biomedical researchers or research managers 

are confronted with questions or difficulties concerning research inte-
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grity or misconduct, they can discuss these issues in confidence with 

an advisor. These advisors operate independently from the commis-

sion that deals with allegations of research misconduct. It might how-

ever be possible that the advisor would stimulate a consulter to report 

a specific allegation to this commission. 

 By putting the emphasis mainly on a norm-based approach, by for 

example solely focusing on the commissions to deal with allegations 

of research misconduct and the possible sanctions, biomedical re-

searchers and research managers might feel restrained to step forward 

when observing research misconduct. This hypothesis is in line with 

the findings of our quantitative study, which showed that almost 50% 

of the biomedical researchers and research managers within universi-

ties was not willing to report a case of research misconduct, compared 

to 21% within industry.
5
 In such a context, fear of retribution or asso-

ciation might overcome the imperative to report research misconduct.    

 Elaborating a system were confidential advisors can be consulted 

within research organizations, however, might stimulate a culture 

where a normative approach of compliance with the rules is balanced 

with a culture of trust and a focus on values and transparency. This 

will help to develop and maintain a research culture where acting with 

integrity is the spontaneous, natural way to conduct research. 

 

  



 

210 
 

Limitations and further research 

 

This PhD research had several limitations, which have been discussed 

in the various chapters of this PhD thesis (p. 39–40, p. 112–113, p. 

140–142; p. 177). Our survey for example was cross-sectional, with 

relatively small samples, especially for industry. Often, organizations 

within industry chose to distribute the survey to a rather small sample 

within their organization. We also relied on the self-reporting of our 

respondents. Admittedly, this approach does not provide a solid base 

to investigate the actual behavior concerning research misconduct. We 

also performed a multitude of tests. However, as stated on p. 135-136 

(Phase 2 chapter 2) we only considered p-values smaller than 0.01 

(instead of the classical 0.05) as significant. 

 When this PhD research started in 2011, little was known about 

various aspects of the topics we wished to investigate. No overview 

and no comparative analysis of the integrity guidance documents of 

the countries of the European Union (EU) and European Free Trade 

Association (EFTA) existed. Similarly, it was uncertain what the 

perspectives were of biomedical researchers and research managers 

active in industry and whether these differed from biomedical re-

searchers and research managers active in universities. Therefore, a 

more exploratory approach was chosen. 

 Based on research findings concerning the impact of research 

integrity training on both the reported frequency as well as the ethical 

evaluation of research misconduct, we suggest to dedicate further re-
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search on the possible influence and desired format of research 

integrity training.   

 We also suggest to investigate how transparent the commissions or 

offices that deal with research misconduct operate, and whether for 

example publishing their (anonymized) reports might be desirable. In 

order to deal with allegations of research misconduct, commissions or 

offices of research integrity have been created all over the world. 

Depending on the situation, these commissions are organized within 

one institution, or even have a national oversight. Internationally, 

various practices exist concerning the publishing of the reports of the 

discussed allegations of research misconduct. The USA Office of 

Research Integrity for example publishes in her report the name of the 

accused, and the organization were he or she worked when the re-

search misconduct took place.
23

 

 We hypothesize that by publishing the reports the commissions 

might demonstrate more explicitly how they deal with allegations of 

research misconduct and what they consider to be (un)acceptable. 

Transparency concerning their judgment, and possible imposed sanct-

ions, demonstrate their visions of what is to be considered research 

misconduct or merely questionable research practices. These reports 

can therefore help to clarify not only the definition of research 

misconduct, but also the position of the organization towards rather 

questionable research practices that are not considered as severe as 

research misconduct but might also be unacceptable. In addition, 

publishing these reports might also demonstrate the emphasis the 

commissions put on certain aspects during their ethical evaluation of 
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cases. Do they focus on  the kind of action that was committed, or 

whether or not the action was committed with the intention to deceive, 

or do they underline the possible consequences? The chosen focus on 

one or a combination of the previous mentioned elements, will affect 

the ethical evaluation of the action. If we emphasize the consequences 

for example, biomedical researchers might consider the plagiarism of 

texts less harmful than falsifying research data because less harm is 

done.  

 Throughout the process of research, there is also a role for the 

ethics committees. The Belgian law on human experiments stipulates 

that before an experiment can be conducted, a “positive advice” of an 

ethic committee is required.
24

 One might ask whether such committees 

have a role concerning dealing with research misconduct allegations. 

The law describes the various elements on which the ethics commit-

tees must reflect, for example whether or not the sufficient and 

adequate written information is provided to the research subjects in 

order for them to make an informed decision concerning participation. 

Research integrity and research misconduct are not (explicitly) enlist-

ed in those elements. No empirical data exists on whether these 

committees have dealt with research misconduct allegations and, if so, 

what procedures they followed. If they take up this role, it remains 

unclear what the relations are or should be between the local ethics 

committees and local, regional or national commissions explicitly 

installed for dealing with research misconduct allegations. Universi-

ties in Flanders have both kinds of commissions and are affiliated with 

the VCWI, however general hospitals for example generally only have 
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an ethics committee. Further research into this domain might provide 

interesting information.  
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Conclusion  

 

This PhD research had several limitations, which are often already 

discussed in the various articles. Due to these limitations, we are 

prudent in making claims based on our research. Our research showed 

that various factors influence the conduct of biomedical researchers 

and research managers concerning research integrity or misconduct. 

The earlier mentioned continuous cyclic interaction, stimulated by our 

three proposed recommendations, is needed for an agreed upon and 

sustainable research integrity policy. The process of elaborating a 

research integrity policy is continuous and dynamic because research 

itself is constantly evolving. It does not end when a new research 

integrity guideline is developed. It should be open to new evolutions 

in science and influences from other aspects of the policy, for example 

the commissions that deal with research misconduct allegations or 

research integrity training. Based on a clear and agreed upon overview 

of common and fundamental values concerning research integrity, 

norms can be developed and continuously updated. 

 Our three proposed recommendations impact and stimulate each 

other. Elaborating research integrity training will familiarize bio-

medical researchers and research managers with the research integrity 

guidance. It will also impact the continuous process of re-evaluation 

of this guidance. This whole system requires a culture of trust, for 

which installing a network of confidential advisors is a primary step. 

This dynamic, stimulated by the three proposed recommendations, 



 

215 
 

will form a basis for a research culture of trust, which balances the 

norm- and value-based approach.  
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An abstract of the research 

 

The issues of research integrity and misconduct feature regularly in 

academic journals and the press. Misconduct within biomedical 

research is harmful because it threatens the excellence and progression 

of biomedical research. It can lead for example to wrong medication 

and damages trust, both the public’s trust in biomedical research and 

the mutual trust of biomedical researchers. Biomedical research is 

increasingly interdisciplinary and international. Therefore a breach in 

trust has a huge impact. 

 

The objectives of our research are to tackle the three following main 

research goals: 

 

 Comprehensive retrieval and comparative analysis of the 

research integrity guidance documents of the countries belong-

ing to the European Union (EU) and European Free Trade 

Association (EFTA). 

 Analyzing the perspectives, attitudes, behaviors, and ethical 

evaluation concerning research integrity and misconduct of 

biomedical researchers and research managers, active in uni-

versities or industry. 

 Reflecting on the elaboration of a research integrity policy 

from an ethical perspective. 
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We opted for an empirical ethics approach. Therefore, the project 

consists of three phases. In the first phase, a review is made of the 

official guidance documents on research integrity to map the different 

policies and strategies towards research integrity guidance within the 

European economic area. Secondly, both a qualitative and a quanti-

tative study are conducted among biomedical researchers and research 

managers active within academia and industry. These empirical 

studies aimed to gauge their perspectives, knowledge and attitudes 

towards the issues of research integrity and misconduct. Finally, we 

brought the two previous phases together in a reflection about the 

concluding ethical implications concerning the elaboration of a re-

search integrity policy.  

 Our research provided several novel findings. There was hetero-

geneity between the research integrity guidance documents in Europe 

concerning various elements, including how research misconduct 

ought to be defined. Within Europe, various systems were implement-

ed. In northern Europe, it was common to have a national commission 

to deal with research misconduct allegations. Whereas in southern 

Europe, no such national commissions existed. In addition, it was 

often challenging to access the research integrity guidance documents. 

 Research misconduct occurred to a substantial degree in both 

universities and industry. Industry and universities upheld different 

strategies towards research integrity and misconduct. Our analysis 

revealed several relations with various factors concerning issues of 

research integrity and misconduct, and the abstract concept of 

“research integrity” gained a realistic, empirically-based meaning. The 
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ethical evaluation towards research misconduct differed between 

biomedical research and research managers on the one hand, and 

research integrity guidance documents in the other hand. The reported 

frequency of research misconduct related with research integrity 

training and the ethical evaluation of the listed items of research 

misconduct. 

 Based on our research findings, we formulated several recommend-

ations in order to stimulate an agreed upon research integrity policy. 

We aim to achieve an agreed upon research integrity policy by 

creating and maintaining a continuous and cyclic interaction between 

empirical data and research integrity guidance documents. When 

evaluating a research integrity policy, the perspectives and challenges 

of biomedical researchers and research managers need to be taken into 

consideration, within the framework of foundational research integrity 

principles.  
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