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Abstract 

Background This study investigates the determinants of engagement in questionable research practices (QRPs), 
focusing on both individual-level factors (such as scholarly field, commitment to scientific norms, gender, contract 
type, and career stage) and institution-level factors (including industry type, researchers’ perceptions of their research 
culture, and awareness of institutional policies on research integrity).

Methods Using a multi-level modelling approach, we analyse data from an international survey of researchers work-
ing across disciplinary fields to estimate the effect of these factors on QRP engagement.

Results Our findings indicate that contract type, career stage, academic field, adherence to scientific norms and gen-
der significantly predict QRP engagement. At the institution level, factors such as being outside of a collegial culture 
and experiencing harmful publication pressure, and the presence of safeguards against integrity breaches have small 
associations. Only a minimal amount of variance in QRP engagement is attributable to differences between institu-
tions and countries.

Conclusions We discuss the implications of these findings for developing effective interventions to reduce QRPs, 
highlighting the importance of addressing both individual and institutional factors in efforts to foster research 
integrity.
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Introduction
Questionable Research Practices (QRPs) refer to subop-
timal research practices that exist in an area of ethical 
ambiguity between sound scientific conduct and outright 
scientific misconduct (i.e., fabrication, falsification, and 
plagiarism) [1–5]. Given their inherent ethical ambigu-
ity, these practices may be seen as warranted or defen-
sible in certain contexts and some of the time [1]. These 
practices include hypothesising after results are known 

(termed ’Harking’) [6], including authors on publications 
who have not contributed sufficiently to warrant author-
ship and selectively reporting study outcomes (’cherry 
picking’). While these practices are perhaps insignifi-
cant in isolation, their cumulative impact over time can 
adversely affect science by undermining the reliability 
and validity of scientific knowledge. For example, the 
various methodological decisions that are inherent to the 
research process, known as ’researcher degrees of free-
dom,’ have been found to elevate Type I error rates [2; p. 
1359]. QRPs lead to a skewed scientific literature that 
inevitably undermines efficiency and impedes the scien-
tific process. That is, prolonging support for empirically 
untenable theories that should be revised or discarded. 
Downstream, these practices at the very least contribute 
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to wasted resources and at most lead to the canonisation 
of erroneous scientific claims [7],  the compromising of 
science-informed policy and interventions, and an ero-
sion of public trust in science [7].

QRPs are of particular concern given the frequency at 
which researchers engage in them. Martinson et  al. [8] 
found that 33% of respondents in their survey admit-
ted to having engaged in at least one QRP or research 
misconduct within the last three years, while John and 
colleagues [1], using an anonymous elicitation survey 
format combined with incentives for truth telling, iden-
tified prevalence estimates up to 100% for some QRPs 
amongst psychologists. Like Martinson and colleagues 
[8], an early meta-analytic study by Fanelli [9] found that 
approximately 34% of respondents admitted to engaging 
in at least one QRP at some point during their academic 
career. However, a recent meta-analytic study by Xie and 
colleagues [10] found a more modest estimate, with prev-
alence rates of around 12.5%. While there is evidence to 
suggest that the interpretation of survey data can some-
times lead to exaggerated prevalence estimates, as in the 
case with John and colleagues’ [1] study (see, Fiedler & 
Schwarz) [11], the existence of prevalence rates that are 
far from non-zero is a matter of considerable concern.

Given the far-reaching downstream consequences and 
frequency of occurrence, a growing number of research 
publications, which have informed reform initiatives and 
interventional and educational strategies, have sought to 
elucidate and capture the factors that motivate engage-
ment in suboptimal research practices. Proposed deter-
minants of QRPs can be categorised across three distinct, 
but interrelated, strata: Individual-level factors that are 
intrinsic to researchers, organisational-level factors per-
taining to research institutions, and systemic-level fac-
tors inherent within the broader research ecosystem. The 
relationship between QRPs and determinants at all levels 
remains largely unclear, with scant empirical literature 
investigating the antecedents of QRPs.

Individual factors
At the individual-level, cognitive biases when navigat-
ing researcher degrees of freedom [1, 12, 13] and com-
petency shortfalls in research ethics [14, 15], research 
methodology [16, 17] and data analysis [18] have been 
postulated as potential explanatory factors for engag-
ing in QRPs. The personality traits of agreeableness 
and conscientiousness have been found to be inversely 
associated with self-reported prevalence of QRPs in 
survey research [19, 20], while the trait of ’Machiavel-
lianism’ has been identified as a potential risk factor 
for research misbehaviour [21]. Janke and colleagues 
[22] found that among a sample of psychologists 
stronger appearance approach goals (i.e., striving for 

skill demonstration) and lower learning approach goals 
(i.e., striving for skill development) predicted greater 
engagement in self-reported QRPs. Moreover, Sacco 
and colleagues [23] found that researchers judged QRPs 
to be ethically defensible and were more willing to 
engage in them where the practice was perceived to be 
professionally appropriate.

A researcher’s commitment to normative ideals of sci-
ence has the potential to subvert other motivating fac-
tors. Robert Merton [24] argued that scientists adhere 
to a set of informal cultural norms, including universal-
ism (evaluating claims based on pre-established imper-
sonal criteria, rather than nationality, ethnicity, gender 
or professional affiliation), communalism (scientific 
findings belong to the entire scientific community), dis-
interestedness (scientists’ work should not be influenced 
by personal or monetary bias, and they should work for 
the benefit of science), and organised scepticism (assess-
ment of research should be based on impersonal critical 
scrutiny). Although recent investigations into the extent 
to which scientists subscribe to these norms are scant, 
where surveys have been carried out, primarily in specific 
disciplines, evidence has shown that adherence, although 
not universal, is widespread [25–28]. Feasibly, a commit-
ment to these norms may mitigate the influence of com-
peting influences, such as organisational and systemic 
pressures to cut corners to remain competitive. However, 
empirical inquiry investigating how commitment to the 
ideals of science is associated with behaviour is notice-
ably absent, except for a recent survey of researchers in 
The Netherlands that found that commitment to the nor-
mative ideals of science was one of the strongest predic-
tors for not engaging in QRPs [29].

The relationship between QRP engagement and other 
individual-level factors, such as gender, career stage 
and years since obtaining a PhD are even less clear. Pre-
liminary evidence from a sample of researchers in The 
Netherlands found that women are less likely to engage 
in QRPs [29], while a more recent study by Schneider 
et al. [19] found that male Danish respondents reported 
slightly higher QRP prevalence rates compared to female 
respondents. This effect was less clear among a non-Dan-
ish sample. In the same study, Schneider and colleagues 
found that academic experience (years since obtaining a 
PhD) was associated with less QRP engagement. Relat-
edly, Gopalakrishna et  al. [29] found that PhD candi-
dates and junior researchers are more likely to engage in 
at least one QRP frequently compared to postdocs and 
assistant professors. However, no statistically significant 
relationship between academic rank and average engage-
ment in QRPs was found. Research showing disciplinary 
field differences in QRP engagement additionally present 
conflicting findings (e.g. [10, 19]).
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Organisational and systemic factors
At the system level, it is widely believed that the mis-
alignment between incentive structures and the prin-
ciples of scientific integrity play a significant role in 
influencing the engagement in QRPs (e.g., [8, 30, 31]). 
The favouring of the aesthetic quality of results (e.g., nov-
elty and statistical significance) by journal editors over 
the reproducibility and robustness of scientific findings 
arguably leads to a culture that prioritises eye-catching 
outcomes at the expense of methodological soundness. 
This is demonstrated by the conspicuous absence of null 
findings in the scientific literature. Chavalarias and col-
leagues [32] found that statistically significant results 
(i.e., p-value < 0.05) account for approximately 96% of 
published abstracts in MEDLINE and full-text articles in 
PubMed Central. On this basis, there have been calls for 
journals to increase publication of negative results [33, 
34]  and confirmatory findings [35]  as well as improved 
systems and platforms to facilitate reproducibility [36]. 
Moreover, registered reports, which involve journal edi-
tors agreeing to publish unknown results based on a pro-
posed design and methodological rigour, are increasingly 
being utilised (e.g., in Cortex and Comprehensive Results 
in Social Psychology) to address the bias towards statisti-
cally significant findings.

At the institutional-level, simple metrics, such as fre-
quency of publication and journal impact factors, are 
used when assessing for hiring, promotion, tenure, and 
permanency. These institutional metrics combined with 
the systemic bias that favours the aesthetic quality of 
research, creates a competitive and high-pressure cul-
ture, where researchers are incentivised to cut corners 
to remain competitive. Several studies have found self-
reported publication pressure to be positively associated 
with self-reported use of QRPs [19, 29, 37]. Research in 
the Netherlands has shown that this pressure is felt by 
researchers operating across fields, with approximately 
54% of surveyed professors feeling that the pressure to 
publish is excessive [38]. On this basis, there have been 
calls for broad institutional revisions in how research-
ers are hired, evaluated, and promoted [39, 40], with a 
reduced emphasis on journal impact factors and other 
commonly used metrics [41]. Similarly, Principles 4 and 
5 of the Hong Kong Manifesto endorsed by the 6th World 
Conference on Research Integrity call for reforms in the 
way researchers are assessed and valued, focusing on val-
uing a broader range of researcher contributions, includ-
ing replication attempts, peer review, mentoring and 
knowledge transfer [42]. Empirically, local culture has 
been found to be associated with QRP prevalence [19], 
whereby research cultures that promote quality and rig-
orous research, and reward integrity, appear to counter 
systemic use of QRPs to some degree.

These organisational and system level factors may 
interact with individual-level motivations, such as the 
personal-economic and career-specific motivations of 
researchers. For example, institutions that pressure sci-
entists to increase their research output (e.g., using publi-
cation metrics) are most likely especially influential when 
scientists are motivated by job permanency, promotions, 
pay rises and social approbation. That is, the suscepti-
bility to negative impacts (e.g., systemic influences) on 
behaviours of researchers may not be uniformly distrib-
uted across individuals [19].

The current study
In this study, we seek to explore the relative influence 
of selected individual-level, organisational and systemic 
level factors on engagement in QRPs, using data from 
an international survey of researchers operating across 
scholarly fields. The factors suggested as explanations 
for engagement in QRPs in the extant research litera-
ture are grounded in limited and disjointed evidence. We 
aim to bring a more coherent and broader perspective by 
exploiting a comprehensive source of data not previously 
available. Additionally, the relative importance of individ-
ual versus organisational factors in explaining QRPs is an 
important, but under-explored, area of inquiry. The rela-
tive influence attributable to individual-level and organ-
isation-level factors is important for the development of 
efficacious interventional strategies that appropriately 
target the primary motivators of QRP engagement, thus 
improving the efficiency, quality, and credibility of scien-
tific research. On the one hand, if a significant proportion 
of variance in researcher QRP engagement is attributable 
to organisational-level differences, there is an impetus 
for further examination of institutionally specific factors 
and institutionally tailored solutions and policy revisions 
within these settings. On the other, if systematic variation 
in QRPs across institutions is minimal, this would sug-
gest that individual-level factors (e.g., nurturing ideals of 
sound science and competencies), as well as systemic fac-
tors (e.g., eliminating systemic pressures and hyper-com-
petition), should be the primary targets of intervention.

The International Survey on Research Integrity 
(IRIS), a large-N cross-sectional survey, administered 
to researchers in the US and Europe, presents an ideal 
opportunity to assess the impact of some widely pos-
tulated individual and organisational level factors in 
motivating QRP engagement. IRIS includes individ-
ual-level items allowing us to explore the impact of 
employment contract type, career stage, disciplinary 
field, sex, and commitment to the ideals of science 
on QRP engagement. It additionally includes items 
that measure organisational level features, includ-
ing workplace type, existence of integrity training and 
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procedures for tackling integrity breaches, whether 
institutions have a written statement on research 
integrity and perceptions of collegiality and pressure in 
working environment. Thus, the survey data permits 
us to explore the relative impact of organisational-level 
characteristics on QRP engagement, at least as per-
ceived by the respondent. The ability to disaggregate 
research institutions additionally allows us to explore 
the extent to which variance in QRP engagement can 
be attributed to organisational and individual level dif-
ferences. Moreover, while existing research typically 
examines a narrow set of disciplinary fields, the IRIS 
includes respondents representing researchers from 
across diverse fields.

The cross-national nature of the survey allows us to go 
beyond individual and organisation and examine coun-
try level differences in QRP engagement. Xie, Wang and 
Kong [10] found that research misconduct and QRPs 
appear to be higher in low- and middle-income countries 
(LMICs, e.g., Nigeria and India), relative to high-income 
countries (HICs, e.g., the UK and USA), resulting from 
lack of provision of standards of responsible research 
conduct and lack of organisation. However, there are 
also distinct standards, policies and cultures that could 
differentiate amongst HICs. For example, Allum et  al., 
using the IRIS data, found differences between Europe 
and the US on a range of research integrity indicators, 
including QRPs. We go beyond their analysis to consider 
how important is the country context after accounting 
for individual characteristics—which may be distributed 
quite differently across HICs. Diverse educational sys-
tems with differing emphases placed on ethical practices, 
as well as differing regulatory frameworks for detecting 
and deterring QRP engagement are among those unob-
served factors that may lead to substantial country level 
variance. Our analysis permits us to explore these coun-
try differences, predominantly within Europe, alongside 
the other explanatory variables already described.

Data and methods
The data come from a cross-sectional international sur-
vey of researchers, administered in 2021 as part of the 
European Commission-funded ‘Standard Operating Pro-
cedures for Research Integrity’ (SOPs4RI) project. The 
online survey utilised a systematic, stratified probability 
sample of over 60,000 researchers from across scholarly 
fields. The sample comprised authors of research articles 
indexed in Clarivate’s Web of Science citation database. 
The survey protocol was pre-registered with the Center 
for Open Science in February 2019 (available, along with 
reproducibility materials at Reference [43]). Further 
details about IRIS are contained in Allum et al. [44] Our 
analytical sample is comprised of 39,699 researchers. Of 
these, 57.6% were male. 40.8% primarily research in the 
natural sciences, 14.4% in the medical sciences, 30.8% 
in the social sciences and 14% in the humanities. 4.5% 
are employed in the United States of America, 86.7% in 
Europe and 8.7% elsewhere.

Variables
Questionable research practices
A total of eight behaviours pertaining to various aspects 
of the research process (e.g., publication, PhD supervi-
sion) that are widely considered to be questionable and 
undermining of the trustworthiness of scientific findings 
were generated for the purposes of the survey. Descrip-
tions of these questionable research practices (QRPs) can 
be found in Table 1.

Each QRP was accompanied with a question asking: 
’thinking about your research carried out for your pub-
lications over the last three years, how often has the 
following occurred?’, with response categories ’often’, 
’sometimes’, ’rarely’, ’never’, ’does not apply’. The three-
year timeframe was used to limit recall bias and to be 
able to state prevalence in more precise terms. The eight 
individual QRP item scores were aggregated for each 
respondent, resulting in a total score ranging from 0 to 
32. This sum was then divided by the count of items that 

Table 1 Questionable research practice items from international survey on research integrity

Questionable Research Practice (QRP) Question Wording

QRP 1 Wilfully failing to cite relevant publications that contradict your own beliefs, theories, hypotheses, methods or findings

QRP 2 When reviewing a manuscript, not investing the effort necessary to conduct a thorough review

QRP 3 Choosing not to report your findings if they could weaken or contradict your theories of hypotheses

QRP 4 Deliberately using another researcher’s unpublished idea without giving credit. For example, publishing an idea 
voiced by a colleague at an informal meeting without giving them credit

QRP 5 In a publication, failing to disclose relevant personal, financial, political or intellectual conflicts of interests

QRP 6 Including authors on a paper who had not contributed sufficiently to the work to merit authorship

QRP 7 Inadequately supervising or mentoring junior co-workers

QRP 8 Carrying out research without getting the required ethical approval
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were both responded to and deemed relevant by respond-
ent (i.e., where ’does not apply’ was not selected). This 
scale was standardised to z-scores, ensuring each score 
is mean-centered and scaled by the standard deviation, 
with higher scores indicating greater average engage-
ment. Operationalising ’QRP engagement’ in this way is 
consistent with previous research that has attempted to 
model the relationship between various explanatory fac-
tors and QRPs (e.g., Gopalakrishna et  al. [29]). Figure  1 
displays the weighted distribution of our standardised 
mean QRP engagement (mean = -0.04, median = -0.18, 
standard deviation = 0.92).

Respondent‑level explanatory factors
A composite variable indicating scientists’ commit-
ments to the normative ideals of science was computed 
based on five items assessing researchers’ values, each 
based on Merton’s delineation of the normative ideals 
of science (i.e., universalism, disinterestedness, organ-
ised scepticism, and communalism). These items were 
adapted from Anderson [45] and Anderson et  al. [25]. 
They described a set of behaviours, and respondents indi-
cated whether they personally feel that these behaviours 
reflect how researchers should behave, with response 

categories anchored at ’yes, usually should’ (coded 1) to 
’no, never should’ (coded 5). Descriptions of these nor-
mative ideals can be found in Table 2. Items 3 and 4 were 
reverse-coded. For each respondent, an average score 
was computed based on the five items. This composite 
variable was standardised to mean zero and standard 
deviation one. Higher scores indicate a greater commit-
ment to the normative ideals of science. Figure 2 displays 
the weighted distribution of our standardised composite 
variable, which represents the average adherence to the 
normative ideals of science (mean = 0.06, median = 0.12, 
standard deviation = 0.88).

Each respondent reported their main disciplinary field 
and was assigned to one of four broad categories: social 
sciences, humanities, medical sciences (including bio-
medicine), and natural sciences (including technical 
sciences). This variable was recoded into three binary 
variables representing each scientific field, with ’natural 
sciences’ omitted, as the reference category. Respondents 
additionally provided the type of employment contract 
that they are on from a pre-specified list: permanent con-
tract, temporary contract, or no contract. We recoded 
this variable into two binary variables with permanent 
contract omitted as reference category. Respondents 

Fig. 1 Weighted distribution of standardised mean QRP engagement for 39,699 respondents
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indicated the stage of their career, selecting from either 
early-career, mid-career, late-career or retired. This 
variable was also recoded into three dummy variables, 
with the reference category early-career. Each respond-
ent reported their sex, with response categories male, 
female and prefer not to say. Those stating prefer not to 
say (N = 1109) were removed from the analysis. This was 
recoded as a dummy variable with male omitted as the 
reference category.

Organisation level explanatory factors
Each participant was asked to identify their workplace 
type from six sectors: academia, industry, not-for-profit 

research institute, government research centre, health-
care setting, or other. We recoded this variable into five 
indicator variables, using academia as the reference cat-
egory. Respondents were also presented with a series of 
descriptions characterising what could be regarded as 
a functionally optimal working environment and were 
asked the extent to which the descriptions resemble their 
own working environment. The items selected for use 
in our analysis were the presence of adequate integrity 
training (i.e., ‘training in research integrity is provided to 
all researchers, at all career stages, by qualified trainers’), 
provision for handling integrity breaches (i.e., ‘research-
ers can consult a qualified person in confidence with 

Table 2 Normative ideals of science items from international survey on research integrity

Mertonian Norm Normative Ideal of Science Question Wording

Item 1 Communalism "Researchers should openly share new findings with colleagues"

Item 2 Organised Scepticism "Researchers should consider all new evidence"

Item 3 Disinterestedness 1 "Intellectual work should be influenced by personal beliefs and values"

Item 4 Disinterestedness 2 "Researchers should change their research interests to access research funding"

Item 5 Universalism "Researchers should always publish findings that are scientifically sound"

Fig. 2 Weighted distribution of our standardised mean commitment to normative ideals of science for 39,699 respondents
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any research integrity concerns. Breaches are detected 
and sanctioned in a fair and standardized way, protect-
ing both whistleblowers and those accused of miscon-
duct’) and a positive working culture (i.e., ‘collegial, and 
without harmful publication pressure, detrimental power 
imbalances or conflict’). These were measured on a five-
point scale, anchored at ‘resembles my environment very 
closely’ (coded 1) and ‘resembles my environment not at 
all closely’ (coded 5). We reverse coded this variable so 
that higher scores indicated that the description is more 
reflective of their working environment. The variables 
were mean-centred and standardised to z scores. Addi-
tionally, respondents were asked to state whether their 
institution has a written statement on research integrity, 
with three answer categories: ’yes’, ’no’ and ’I don’t know’. 
We recoded this variable into two dummy variables, with 
’yes’ as the reference category.

Contextual variables
Integral to the present research is the degree to which 
variability in QRP engagement is associated with differ-
ences between organisations and countries. We use the 
email addresses of survey respondents to create a vari-
able indexing organisations, based on their domain name 
(e.g. @harvard.edu). Generic email addresses were iden-
tified using a non-exhaustive list of the most used gen-
eral email addresses (e.g. Gmail, Hotmail). We deleted 
cases where the domain name was not associated with 
a research-producing organisation. In total, 9,304 non-
institutional email addresses were removed, leaving 
our analytical sample containing a total of 7,666 unique 
organisations. Figure S1 in the supplementary mate-
rial presents the frequency distribution and descriptive 
statistics for organisation. The second contextual vari-
able, country, was based on the self-reported country of 
employment. We focused on the ’country of employment’ 
as it reflects the researcher’s location and, consequently, 
their organisational setting. The final analytical sample 
consisted of respondents employed across 34 countries. 
These were predominantly in Europe.

Interaction terms
To assess the extent to which a researcher’s scientific val-
ues may act as a safeguard against workplace pressures 
and non-collegial working environments, thus reducing 
engagement in QRPs, we specify a cross-level interac-
tion, interacting commitment to the normative ideals of 
science with working environment. We additionally test 
whether a researcher’s working environment has more 
of an influence on research conduct for those early in 
their career and those on non-permanent contracts, who 
potentially have more to gain from engaging in subopti-
mal practices. On this basis, we create several interaction 

terms, interacting the working environment on our 
career stage and employment contract indicator varia-
bles. Moreover, we expect the influence of a less collegial 
and more competitive working environment on engage-
ment in QRPs to be reduced where integrity training is 
sufficient, there are procedures (incl. firmer penalties) for 
handling contraventions of good research practice, and 
where the researcher is aware of the institutions com-
mitment to ensuring research integrity (i.e., by way of 
awareness of a written statement on research integrity). 
Therefore, we specify several interaction terms, interact-
ing working environment with a) existence of integrity 
training, b) procedures for handling integrity breaches, 
c) there being no written statement on research integ-
rity and d) lack of awareness of whether there is a written 
statement on research integrity.

The presence of integrity training, along with suitable 
procedures and personnel for addressing integrity viola-
tions, could potentially support researchers in adher-
ing to Mertonian scientific values. As a result, we define 
interaction terms for the commitment to these ide-
als of science in relation to a) integrity training, and b) 
handling of integrity breaches. Finally, the relationship 
between having an awareness of a written statement on 
research integrity and QRP engagement will plausibly be 
stronger for those who are more strongly committed to 
the normative ideals of science. Conversely, we expect 
the presence of a research integrity statement to matter 
less, and be less influential on research conduct, for those 
who do not adhere to the normative ideals of science. On 
this basis, we generate two interaction terms, interact-
ing commitment to scientific ideals of science on a) lack 
of awareness as to whether their institution has written 
statement on research integrity, and b) an awareness that 
their institution does not have a written statement on 
research integrity.

Analysis strategy
To account for the non-independence of responses to the 
QRP items within organisations and countries, and in 
recognising the hierarchical nature of the data (research-
ers nested within organisations and countries), we use a 
multilevel regression approach, implemented using the 
lme4 package in R (version 2022.12.0 + 353). Adopting a 
multilevel modelling approach means that we can parti-
tion the variability of QRP engagement across individu-
als, organisations, and countries, allowing us to examine 
the relative importance of these three components.

Our modelling strategy is as follows. In Model 1 we 
specify a random intercept model without any predictors, 
allowing us to assess the variability in QRP reporting at 
each of our three levels. In Model 2 we again specify a 
random intercept model, regressing standardised mean 
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QRP engagement on individual-level predictors (incl. 
contract type, career stage, disciplinary field, and sex). In 
Model 3 we include our individual-level variable of pri-
mary interest, commitment to the normative ideals of 
science. In Model 4 we include organisation-level predic-
tors (incl. workplace type, integrity breaches, integrity 
training and RI statement awareness), allowing us to see 
whether variability in QRP engagement between organi-
sations is explained by these specific organisation-level 
attributes.

In Model 5 we add our final variable of interest, work-
ing environment, into a random-slope model. Including 
random slopes permits us to see how the relationship 
between QRPs and a) normative ideals of science, and 
b) working environment, varies across organisations. 
Finally, in Model 6 we include several single-level and 
cross-level interaction terms, allowing us to see whether 
the relationship between a) commitment to the norma-
tive ideals of science, and b) working environment, is 
moderated by career stage, contract type, RI statement 
awareness, integrity training and integrity breaches. 
All models are multiple-linear regression models using 
restricted maximum likelihood (REML). We have made 

the full R code available on the Open Science Framework 
(OSF) [46].

Results
Commitment to the normative ideals of science
Figure  3 shows the weighted percentage of respond-
ents who support a specific practice that undermines 
or exemplifies the normative ideal of science, indicative 
of their level of commitment to these norms. A small 
majority of researchers are demonstrably committed to 
the normative ideals of communalism, organised scepti-
cism, and universalism, with most respondents agree-
ing that researchers should always or usually engage in 
behaviours that are indicative of support to these ide-
als. Support for disinterestedness is less clear, with a 
small majority stating that researchers should change 
their research interests to access funding, and a sizeable 
majority stating that at least sometimes intellectual work 
should be influenced by personal beliefs and values. In 
line with previous research in this area, support is not 
universal, with a small but significant minority failing 
to demonstrate commitment to the normative ideals of 
science.

Fig. 3 Commitment to normative ideals of science: weighted percentages
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Multi‑level modelling
Table 3 shows the model fixed effect estimates for mean 
frequency of engagement in questionable research prac-
tices (QRPs) for Models 2 to 6. Model’s 2 and 3 show the 
individual-level fixed effects and random components, 
while models 4 and 5 introduce our organisational-level 
predictors. Model 6 includes our interaction terms to 
test for moderating effects. Model 1 is the intercept only 
model. The main interest here is in the variance com-
ponents. The percentage of variance due to country and 
organisation is extremely small – 0.95% of the variability 
in average engagement in QRPs is situated at the organi-
sational level and 1.69% of the variability at the country-
level. The overwhelming majority of variation in QRP 
engagement is between individual researchers regardless 
of where they are.

Model 2 introduces individual-level predictors. 
Researchers in the social sciences (β = -0.09) and humani-
ties (β = -0.29) engaged in fewer QRPs on average in 
comparison to those in the natural sciences. In compar-
ing the medical sciences to the natural sciences, there 
was a smaller yet statistically significant difference in 
the engagement with QRPs (β = 0.03). Individuals in the 
middle of their careers (β = -0.05), those later in their 
careers (β = -0.12) and those who are retired (β = -0.19) 
reported engaging in fewer QRPs on average in compari-
son to those early in their careers. A significant difference 
in average number of QRPs engaged in was observed 
between individuals without an employment contract 
(β = 0.09) and those on a temporary employment contract 
(β = 0.06), compared to those with a permanent contract. 
That is, those without an employment contract or those 
on a temporary contract engage in a greater number of 
QRPs on average compared to those on a permanent 
contract. However, the effect size is very small, indicating 
that the practical impact of type of employment contract 
on engagement in QRPs is relatively minor. Small sex 
differences are present, with women being less likely to 
report QRPs (β = -0.02).

Of primary interest in this paper is the extent to which 
a researcher’s commitment to the normative ideals of sci-
ence is associated with the researchers engagement in 
QRPs. In Model 3, our composite indicator represent-
ing researchers’ commitment these normative ideals was 
added. As predicted, a greater commitment to the nor-
mative ideals of science has a negative association with 
the standardised average number of QRPs engaged in 
(β = -0.15), while holding other predictors constant.

Organisational-level predictors were added as covari-
ates in Model 4. Average QRP engagement was observed 
to be greater among individuals working in industry 
(β = 0.19) and non-profit organisations (β = 0.12), gov-
ernment research centres (β = 0.06) and health research 

centres (β = 0.06), in comparison to those working in 
academia. There was no relationship found between 
researchers’ perceptions of one’s environment more 
closely resembling one that provides research integrity 
training and average engagement in QRPs. The pres-
ence of procedures and qualified staff to handle research 
integrity breaches was negatively related to average num-
ber of QRPs engaged in (β = -0.08). Having no aware-
ness of whether one’s institution has a written statement 
on research integrity is associated with a higher average 
engagement in QRPs (β = 0.02). Reporting that an indi-
vidual’s institution does not have a written statement 
of research integrity is associated with a higher aver-
age engagement in QRPs (β = 0.09). Again, the magni-
tude of the effect sizes is small. The data suggests that a 
researcher’s normative commitment to the ideals of sci-
ence robustly predicts the extent of reported engagement 
in QRPs. This is more pronounced than the influence of 
factors such as provision of research integrity training at 
one’s institution, the existence of procedures and quali-
fied staff to address research integrity breaches, or an 
awareness of a research integrity statement. Of note here 
is the resilience of a researcher’s commitment to norma-
tive ideals against all other covariates that are introduced.

The extent to which the perceived collegiality and 
degree of harmful publication pressure affects engage-
ment in QRPs was of particular interest to us. On this 
basis, the extent to which an environment was perceived 
to be collegial, without harmful publication pressure, 
harmful power disparities and conflict was added as 
a covariate in Model 5. The more collegial an individu-
al’s working environment is, the less individuals report 
engaging in QRPs (β = -0.10). Figure  4 illustrates pre-
dicted mean QRP engagement according to both com-
mitment to scientific norms and the extent to which a 
researcher’s working environment is perceived as col-
legial, our predictors of particular interest. The x-axis 
shows a range of standardised values for both of these 
predictors, with the red and blue lines representing 
norms and environment respectively. The y-axis repre-
sents the standardised mean QRP engagement. A notable 
negative relationship between QRP engagement and both 
of these predictors is visible. This suggests that research-
ers who adhere more closely to scientific norms tend to 
engage less in QRPs. Moreover, the extent to which a 
researcher’s environment is perceived as collegial and 
free from harmful publication pressure, shows a negative 
association with QRP engagement. Researchers working 
in more supportive and less pressured environments tend 
to report engaging less often in QRPs.

Model 6 tests for selected moderation effects. A sig-
nificant interaction between an individual’s perception 
of their working environment and those who are retired 
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Table 3 Regression coefficients (95% confidence interval) of overall mean questionable research practices (QRP)

Source: International Research Integrity Survey (2021); n = 39,699, organisation = 7,666; country = 34; restricted maximum likelihood estimation; unweighted

p < 0.05, * p < 0.01, ** p < 0.001, *** p ≈ 0

Overall mean QRP was computed as an average score based on the 8 QRP items with not applicable scores removed

Model 2 Model 3 Model 4 Model 5 Model 6

Level 1 Fixed Effects

Contract Type (ref = permanent)

 no contract 0.09 (0.04, 0.14)*** 0.08 (0.03, 0.13)*** 0.07 (0.02, 0.12)** 0.05 (0.00, 0.10)* 0.05 (0.00, 0.09)*

 temporary contract 0.06 (0.04, 0.09)*** 0.06 (0.03, 0.08)** 0.07 (0.05, 0.10)*** 0.06 (0.04, 0.09)*** 0.06 (0.04, 0.09)***

Career Stage (ref = early career)

 mid-career -0.05 (-0.08, -0.03)*** -0.06 (-0.08, -0.03)*** -0.07 (-0.09, -0.04)*** -0.07 (-0.09, -0.04)*** -0.07 (-0.10, -0.05)***

 later-career -0.12 (-0.15, -0.09)*** -0.12 (-0.15, -0.09)*** -0.10 (-0.13, -0.07)*** -0.09 (-0.13, -0.07)*** -0.11 (-0.13, -0.08)***

 retired -0.19 (-0.24, -0.14)*** -0.19 (-0.24, -0.14)*** -0.18 (-0.23, -0.14)*** -0.17 (-0.22, -0.13)*** -0.18 (-0.23, -0.13)***

Disciplinary Field (ref = natural sciences)

 medical 0.03 (-0.00, 0.06)· 0.05 (0.02, 0.08)** 0.07 (0.04, 0.10)*** 0.07 (0.04, 0.10)*** 0.07 (0.04, 0.10)***

  social -0.09 (-0.12, -0.07)*** -0.11 (-0.13, -0.09)*** -0.09 (-0.11, -0.07)*** -0.10 (-0.12, -0.08)*** -0.10 (-0.12, -0.08)***

 humanities -0.29 (-0.32, -0.26)*** -0.31 (-0.33, -0.28)*** -0.29 (-0.32, -0.26)*** -0.29 (-0.32, -0.26)*** -0.30 (-0.33, -0.27)***

Sex (Ref = Male) -0.02 (-0.04, 0.00)· -0.03 (-0.05, -0.01)** -0.03 (-0.05, -0.01)** -0.04 (-0.06, -0.03)*** -0.04 (-0.06, -0.02)***

Scientific norms -0.15 (-0.16, -0.14)*** -0.15 (-0.16, -0.14)*** -0.15 (-0.17, -0.13)*** -0.15 (-0.17, -0.14)***

Level 2 Fixed Effects

Workplace type (ref = academia)

 industry 0.19 (0.13, 0.26)*** 0.21 (0.15, 0.27)*** 0.21 (0.14, 0.27)***

 non profit 0.12 (0.08, 0.16)*** 0.14 (0.10, 0.18)*** 0.13 (0.09, 0.17)***

 government research 0.06 (0.02, 0.10)** 0.07 (0.04, 0.11)*** 0.07 (0.03, 0.11)***

 health research 0.06 (0.01, 0.11)* 0.07 (0.02, 0.13)** 0.07 (0.02, 0.12)**

 other 0.04 (-0.03, 0.10) 0.04 (-0.03, 0.11) 0.04 (0.03, 0.10)

Integrity Breaches -0.08 (-0.09, -0.06)*** -0.05 (-0.07, -0.04)*** -0.05 (-0.06, -0.04)***

Integrity Training -0.02 (-0.03, -0.01)*** -0.01 (-0.02, 0.00) -0.00 (-0.02, 0.01)

Awareness of RI statement (ref = aware)

 unaware 0.02 (0.00, 0.04)* 0.03 (0.01, 0.05)** 0.03 (0.01, 0.05)**

 no statement 0.09 (0.06, 0.12)*** 0.10 (0.07, 0.13)*** 0.11 (0.08, 0.14)***

Working environment -0.10 (-0.11, -0.08)*** -0.12 (-0.15, -0.10)***

Interactions

Working environment * scientific 
norms

0.01 (0.00, 0.02)*

Scientific norms * integrity training -0.02 (-0.03, -0.01)***

Working environment * integrity 
training

-0.01 (-0.02. 0.00)·

Working environment * integrity 
breaches

-0.01 (-0.02, 0.01)

Working environment * mid-career 0.05 (0.03, 0.08)***

Working environment * later-career 0.06 (0.03, 0.09)***

Working environment * retired 0.06 (0.02, 0.11)**

Working environment * temporary 
contract

-0.03 (-0.06, -0.01)**

Working environment * no contract -0.03 (-0.08, 0.02)

Scientific norms * integrity breaches -0.00 (-0.01, 0.01)

Scientific norms * no statement on RI 
policy

-0.04 (-0.07, -0.01)*

Scientific norms * unaware of RI policy 0.03 (0.01, 0.05)**

Working environment * unaware of RI 
policy

-0.01 (-0.03, 0.02)

Working environment * no statement 
on RI policy

-0.00 (-0.03, 0.03)



Page 11 of 16Brooker and Allum  Research Integrity and Peer Review            (2024) 9:12  

(β = 0.06), those late in their career (β = 0.06) and those 
in the middle of their career (β = 0.05), in comparison 
to those early in their career, was observed. These esti-
mates indicate that the extent to which an environment 
is collegial—free from harmful publication pressure, 
harmful power disparities and conflict—is a more criti-
cal factor in mitigating extent of QRP engagement for 
early-career researchers compared to mid-career, late-
career, or retired researchers. Likewise, and unsurpris-
ingly, the harmful nature of the working environment 
matters more for those on temporary employment con-
tracts (β = -0.03) in comparison to those with permanent 
contracts. However, and perhaps surprisingly, we found 
that the extent to which the working environment is per-
ceived as collegial and free from publication pressure 
has no differential association with QRP engagement for 
those with no employment contract relative to those on a 
permanent employment contract.

A significant interaction was observed between the 
extent to which a researcher is committed to the norms of 
science and whether they have no awareness of whether 
their institution has a research integrity statement. We 
found that for those who are unaware of whether their 
institution has a written statement on research integrity, 
a stronger relationship exists between extent of com-
mitment to scientific norms and extent of engagement 
in QRPs (β = 0.03). That is, a scientist’s commitment 
to norms of science matters more when a researcher is 
unaware of whether their institution has a statement on 
research integrity. Conversely, when a researcher is aware 
that their institution does not have a research integrity 
statement, a researcher’s commitment to the norms of 

science has less of an influence on the extent to which 
they engage in QRPs (β =—0.04).

For researchers with a stronger commitment to the 
norms of science, being in a working environment that 
heavily emphasises research integrity training is related 
to a slight reduction in engagement in QRPs (β = -0.02). 
Research integrity training contributes to reduced 
engagement in QRPs in environments not otherwise 
characterised by publication pressures, unequal power 
imbalances or non-collegial relationships (β = -0.01). Sur-
prisingly, for those working in a more collegial environ-
ment, that is free from harmful publication pressure and 
power imbalances, a stronger commitment to the norms 
of science is associated with a slight increase in engage-
ment in QRPs (β = 0.01).

Turning to the random components, the variance 
explained by each of the grouping variables, organisa-
tion, and country, is very weak and relatively consistent 
across models. Table 4 shows the random effect estimates 
for mean frequency of engagement in QRPs for models 
2 to 6. Models 1–4 are random intercept models, while 
models 5 and 6 are random slope models. We found that 
the percentage of variance explained by organisation is 
0.87% and by country is 1.05%, indicating that 0.87% and 
1.05% of the residual variability in QRP engagement can 
be attributed to differences between organisations and 
countries, respectively. The estimated intercept variance 
for organisation was 0.01 across all models, indicating 
that only a small amount of variability in extent of QRP 
engagement can be attributed to organisational differ-
ences, after accounting for other predictors in the model. 
Likewise, the estimated intercept variance for country 

Fig. 4 Predicted marginals plot showing effects of working environment and scientific norms on questionable research practices
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was also found to be 0.01 in most models, suggesting that 
only a tiny amount of the variability in QRP engagement 
can be attributed to differences between countries. This 
explained variance is robust to the inclusion of group-
level predictors into the model, with limited change 
between the null model and Model 4.

Moreover, there was minimal variability in the extent to 
which commitment to scientific norms and perceptions 
of one’s working environment influenced QRP engage-
ment. That is, the relationship remained consistent across 
organisations and countries. This variance is addition-
ally robust to the inclusion of single-level and cross-level 
interactions in Model 6.

Discussion
The IRIS is the largest survey of its kind. Respondents 
represent researchers from across all disciplinary fields 
and a large number of research institutions across Europe 
and USA. As such, the survey data allow for a more com-
prehensive analysis of support for the normative ideals of 
science and an exploration of the relationship between 
widely postulated individual- and organisational-level 
factors and QRP engagement than has thus far been pos-
sible. We find that self-reported commitment to each of 
the normative ideals of science is widespread, but not 
universal. A small majority of respondents state that 
researchers should sometimes change their research 
interests to access funding, while a substantial minor-
ity believe that intellectual work should be influenced by 
personal beliefs and values. This finding of non-universal, 
but widespread, adherence is in line with findings from 
other survey research [25–28]. While minor divergences 
from these norms may at first appear benign, they can, 
as the present research suggests, have consequences for 
behaviour.

One of our most surprising findings is that only a 
very limited amount of variance in QRP engagement 
can be attributed to differences between organisations 

and countries. This, to us, suggests that factors beyond 
the organisational and national contexts play a signifi-
cant role in influencing QRP engagement and, at the 
same time, that idiosyncratic researcher differences are 
much more important than the local contexts in which 
they work. What follows from this is that perhaps more 
emphasis should be placed on the broadest systemic-
level factors that transcend research institutions, such 
as hyper-competition and publication pressures, com-
pounded by an editorial bias for the aesthetic quality of 
results, as well as individual-level factors. In consider-
ing the individual-level factors captured in our analysis, 
we find some disciplinary-level differences, with those 
researching in the arts and humanities engaging in fewer 
QRPs on average, compared to all other disciplines. This 
aligns with the findings of Schneider et  al. [19] How-
ever, contrary to Schneider et  al., [19] and additionally 
Gopalakrishna et  al., [29] Fanelli [9], and Pupovac and 
Fanelli [47], we find that those in the medical sciences 
and the natural sciences engage in more QRPs on aver-
age compared those in the social sciences. Moreover, our 
findings conflict with the findings of Xie and colleagues 
[10] who find that QRPs are more common in the social 
sciences compared to the biomedical sciences. To the 
extent that researchers’ commitments to responsible 
research practice is in part due to their training and posi-
tioning within their disciplines, it is here that the poten-
tial for change lies.

Those who are later in their career admit fewer QRPs 
on average, again consistent with Schneider et  al. [19]. 
We find this on the one hand unsurprising, given that 
those later in their career are likely under reduced pres-
sure to publish and obtain funding (having already 
secured permanency and established careers) and con-
sidering evidence to suggest that career-motivations 
may become less salient with age [48]. That is, the influ-
ence of systemic pressures may become less salient with 
academic age. On the other hand, those that did their 

Table 4 Random effects of overall mean questionable research practices (QRP)

Source: International Research Integrity Survey (2021); n = 39,699, organisation = 7,666; country = 34; restricted maximum likelihood estimation; unweighted

Model 2 Model 3 Model 4 Model 5 Model 6

Variance (Working Environment | Organisation) 0.01 0.01

Variance (Scientific Norms | Organisation) 0.02 0.02

Variance (Working Environment | Country) 0.00

Variance (Scientific Norms | Country) 0.00

Variance country (Intercept) 0.02 0.01 0.01 0.01 0.01

Variance Organisation (Intercept) 0.01 0.01 0.01 0.01 0.01

Variance (Residual) 0.84 0.82 0.81 0.78 0.80

% of country-level variance 1.69% 1.53% 1.05%

% of organisation-level variance 0.95% 0.78% 0.87%
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graduate training a long time ago would have had less (or 
no) emphasis placed on what are now known to be detri-
mental practices – for instance p-hacking. So it is some-
what surprising that the same senior researchers report 
fewer QRPs.

Affording additional support to the reduced pressure 
with seniority theory, we find that those on temporary 
employment contracts or without an employment con-
tract are more likely to engage in QRPs on average, sug-
gesting that precarity can motivate researchers to engage 
in questionable practices, feasibly to confer an advantage 
on them (i.e., increased likelihood of publication) where 
competition (i.e., for employment) is heightened. That is, 
they have ’more to gain’, compared to their permanently 
employed colleagues.

Relatedly, the organisational-level factor, indicating the 
extent to which the researcher’s working environment is 
perceived to be collegial, without harmful publication 
pressure, detrimental power imbalances and conflict, 
is associated with decreased average QRP engagement. 
This finding is not surprising, and again in-part sup-
ports dominant theorising that hyper-competitive work-
ing environments with harmful publication pressure 
motivate engagement in QRPs [30]. It aligns with simi-
lar research findings focusing on samples from specific 
disciplinary fields and countries [29, 37, 49, 50], as well 
as Schneider et  al.’s [19] recent cross-national survey of 
researchers from across disciplinary fields and national 
contexts. However, the item presented in IRIS captures a 
more holistic view of the research environment (perhaps, 
indicative of local research culture), potentially diluting 
the specific effect of publication pressure itself. It suggests 
a complex interplay of factors that contribute to unethi-
cal behaviour, inclusive of, but not limited to, publica-
tion pressure. This conceptualisation additionally aligns 
with earlier survey research by Schneider et al., [19] who 
found that local culture that promotes quality and rigor-
ous research, and rewards integrity, potentially counter 
presumed systemic challenges. On this basis, our finding 
underscores the importance of fostering a collaborative 
and supportive research culture, where emphasis is placed 
on collaboration, peer support and scientific integrity, 
rather than aggressive competition and high publication 
output. In cultivating such a research culture, it may be 
possible to mitigate engagement in QRPs and enhance the 
quality of scientific research. Given that we found limited 
differences in QRP engagement between institutions, this 
explanatory factor likely supports the narrative of cor-
rupting systemic structures that transcend organisational 
working environments. That is, the issue is likely system-
wide, and not unique to particular institutions.

We find sex differences consistent with earlier research. 
Women appear to engage in somewhat fewer QRPs on 

average in comparison to men. Similarly, Gopalakrishna 
et al. [29] found prevalence to be higher among males, in 
comparison to females. Schneider et al. [19] found a simi-
lar relationship in their Danish sample, with men engag-
ing in slightly higher rates of QRPs compared to women, 
but this finding was less certain in their international 
sample. More generally, our findings here align with 
research showing that males have lower moral stand-
ards in competitive environments [51], are more likely 
to deceive where the deception benefits the deceiver [52, 
53] and are less risk averse [54].

Engagement in QRPs was higher, on average, in 
research institutions outside academia, including health 
and government research centres, private industry and 
non-profit organisations. Those working in ’industry’ 
were more likely to engage in QRPs on average compared 
to all other sectors. This aligns with research findings 
that suggest researchers with private industry involve-
ment are more likely to report engaging in research mis-
behaviours [55]. While the exact reasons for our findings 
on this are a matter of speculation, it is possible that fac-
tors other than the pursuit of knowledge and scientific 
inquiry (e.g., a researchers’ values and goals) may influ-
ence a researcher’s decision-choices. These priorities may 
overshadow the commitment to strict scientific method 
and considerations of validity and reliability, inadvert-
ently encouraging QRPs. For example, in government 
and health research centres, there may be significant 
pressure to produce results that align with policy objec-
tives and public health goals. Researchers working within 
these settings may be motivated to take shortcuts to 
demonstrate immediate and impactful outcomes. Again, 
considerations that are antithetical to the scientific enter-
prise may motivate a researcher to cut corners.

Subscription to the normative ideals of science was 
the explanatory factor scale with one of the largest cor-
relates of decreased QRP engagement. This suggests that 
a researcher’s ideals and normative values may act as a 
safeguard against other motivating factors and be power-
ful drivers of researcher decision-making. This corrobo-
rates findings by Gopalakrishna et  al. [29], who found 
that commitment to scientific norms was the largest indi-
cator of QRP engagement. Building on recommendations 
made by Gopalakrishna and colleagues [29], as well as 
earlier findings from Anderson and colleagues [25], our 
findings here suggest that it is crucial for institutional 
leaders to foster a culture that upholds and respects the 
normative ideals of science. Through formalised training, 
adequate mentoring and supervision, commitment to 
these ideals can be encouraged.

Conversely, our findings show that the mere provision 
of research integrity training does not predict decreased 
engagement in QRPs. However, it is crucial to note that 
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this measure reflects the ’availability of research integrity 
training’ at one’s institution, rather than active engage-
ment by researchers. Certainly, research showing that 
integrity training can influence integrity is contested and 
weak [56], see [57–59]  while early-childhood education 
and personality traits have been found to be better pre-
dictors of researcher behaviour than research integrity 
training [56]. A more reasonable conceptualisation is that 
the availability of training may signify an organisational 
culture that values research integrity. However, as we 
find here, the presence of integrity training alone is not 
necessarily enough to deter researchers from engaging in 
QRPs. In contrast to this finding, we find a negative asso-
ciation between QRP engagement and the presence of an 
environment that is perceived to be supportive, charac-
terised by expertise for dealing with integrity breaches, 
effective mechanisms for detecting and sanctioning 
breaches, and protections for whistle-blowers and those 
accused of circumventing integrity standards. While it 
is not possible to disaggregate the relative influence of 
each component, it suggests that fostering a research 
environment with comprehensive support for research 
integrity (including expertise, monitoring, and protec-
tion), beyond the mere provision of research integrity 
training, may be efficacious in reducing QRP engagement 
to some degree. It is worth nothing that this represents 
a researcher’s perceptions of their working environment, 
rather than representing a true description of the insti-
tutional working environment. Additionally, individuals 
within the same institution might perceive conditions, 
policies, and structures differently. They may also have 
varying levels of awareness regarding the existence of 
these conditions, policies, and structures.

Limitations
Overall, our effect sizes are, while coherent and consist-
ent with much of the extant literature, rather small. We 
should be concomitantly humble in our interpretation of 
the results.

A limitation of our study, not necessarily unrelated to 
the foregoing is that the QRPs used in the survey were 
selected non-randomly, and represent a distinct set of 
practices that qualitatively differ from some of the prac-
tices explored in other surveys. They were designed to 
capture behaviours that could apply equally to all kinds of 
research – quantitative, qualitative, and theoretical. This 
means that they might be regarded as a somewhat blunt 
tool, compared with discipline specific studies such as 
John et al. [1] that have only one disciplinary focus.

One further limitation is that the sample focused pri-
marily on countries in Europe and North America. On 
this basis, it is not possible to generalise our findings 
beyond Europe and the Anglo-American sphere.

Conclusion and future research
Our research contributes to the explanatory framework of 
QRP engagement, identifying both systemic and individ-
ual-level factors that predict, albeit weakly, self-reported 
QRP engagement. Given the lack of institutional variance, 
we suspect that the system-wide pressures (to publish fre-
quently, in high-impact journals and to obtain funding) is 
a major contributing factor to QRP engagement and acts 
directly on the individual researcher. Institutional mediation 
of such pressure, if it occurs, does not appear to be a strong 
channel. This is an interesting thought, if a little concerning, 
because it is easier for organisations to change than it is for 
systemic change to be brought about ‘top down’.

Commitment to the Mertonian norms of science seem 
to protect to some extent against the systemic and other 
individual-level influences. Studies that examine the 
impact of other individual-level characteristics in reduc-
ing engagement in QRPs highlight factors such as person-
ality traits [19], achievement goals [22], perceived ethical 
defensibility, and perceptions of what is considered nor-
mative behaviour in the field [23]. To further understand 
this and build a more comprehensive explanatory model, 
future research should focus on identifying other indi-
vidual-level factors that might impact researcher behav-
iour. For example, a researcher’s personal reasons behind 
their research decisions, such as social or political goals, 
financial improvement, concerns about validity and reli-
ability, along with motivations directly linked to the sci-
entific process like obtaining grants, increasing frequency 
of publication, desiring novelty, societal impact, and the 
replication of results, could affect their behaviour and 
their willingness to compromise on research integrity. A 
more explicit analysis of how these individual-level fac-
tors protect against, or enhance, systemic-level causes is 
required, and will allow for a fuller, more comprehensive 
explanatory model for researcher QRP engagement. This 
will permit the development of evidence-based interven-
tions and policies that are efficacious in reducing QRP 
engagement, improving research integrity, and creating a 
more valid, reliable, and trustworthy science.

Abbreviations
QRPs  Questionable Research Practices
LMIC  Low-income and middle-income countries
HIC  High-income countries

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s41073- 024- 00151-x.

Supplementary Material 1. Figure S1. Weighted frequency of respondents 
by organisation (n = 7,666).

Acknowledgements
Not applicable.

https://doi.org/10.1186/s41073-024-00151-x
https://doi.org/10.1186/s41073-024-00151-x


Page 15 of 16Brooker and Allum  Research Integrity and Peer Review            (2024) 9:12  

Authors’ contributions
RB analysed and interpreted the data. RB was a major contributor in writing 
the manuscript. All authors read and approved the final manuscript.

Funding
RB is supported by a doctoral studentship funded by the UK Research and 
Innovation (UKRI).

Availability of data and materials
The code used for the analysis in this study is openly available on the Open 
Science Framework: https:// osf. io/ sg8zf/. The primary dataset utilised for this 
study can be found at the UK Data Service: https:// beta. ukdat aserv ice. ac. uk/ 
datac atalo gue/ studi es/ study? id= 9023. The organisational dataset analysed 
during the current study are not publicly available due to identifying informa-
tion but are available from Nick Allum upon reasonable request.

Declarations

Ethics approval and consent to participate
This study is based on a secondary analysis of existing data, for which ethical 
approval and consent to participate were not required as per institutional and 
national guidelines. Ethical consent for the collection of the original dataset 
was obtained by the primary investigators. All procedures performed in the 
studies involving human participants were in accordance with the ethical 
standards of the original study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 20 May 2024   Accepted: 13 September 2024

References
 1. John LK, Loewenstein G, Prelec D. Measuring the prevalence of question-

able research practices with incentives for truth telling. Psychological 
Science. 2012;23(5):524–32. https:// doi. org/ 10. 1177/ 09567 97611 430953.

 2. Simmons JP, Nelson LD, Simonsohn U. False-positive psychology: 
undisclosed flexibility in data collection and analysis allows presenting 
anything as significant. Psychol Sci. 2011;22(11):1359–66. https:// doi. org/ 
10. 1177/ 09567 97611 417632.

 3. Wicherts JM, Veldkamp CLS, Augusteijn HEM, Bakker M, van Aert RCM, 
van Assen MALM. Degrees of freedom in planning, running, analyzing, 
and reporting psychological studies: a checklist to avoid p-hacking. Front 
Psychol. 2016;7:1832. https:// doi. org/ 10. 3389/ fpsyg. 2016. 01832.

 4. Bakker M, van Dijk A, Wicherts JM. The rules of the game called psycho-
logical science. Perspect Psychol Sci. 2012;7(6):543–54. https:// doi. org/ 10. 
1177/ 17456 91612 459060.

 5. LeBel EP, Borsboom D, Giner-Sorolla R, Hasselman F, Peters KR, Ratliff 
KA, Smith CT. PsychDisclosure.org: grassroots support for reform-
ing reporting standards in psychology. Perspect Psycholog Sci. 
2013;8(4):424–32. https:// doi. org/ 10. 1177/ 17456 91613 491437.

 6. Kerr NL. HARKing: hypothesizing after the results are known. Pers Soc 
Psychol Rev. 1998;2(3):196–217. https:// doi. org/ 10. 1207/ s1532 7957p 
spr02 03_4.

 7. Jussim L, Krosnick JA, Stevens ST, Anglin SM. A social psychological 
model of scientific practices: explaining research practices and outlin-
ing the potential for successful reforms. Psychol Belg. 2019;59(1):353–
72. https:// doi. org/ 10. 5334/ pb. 496.

 8. Martinson BC, Anderson MS, de Vries R. Scientists behaving badly. 
Nature. 2005;435(7043):737–8. https:// doi. org/ 10. 1038/ 43573 7a.

 9. Fanelli D. How many scientists fabricate and falsify research? A 
systematic review and meta-analysis of survey data. PloS one. 
2009;4(5). https:// doi. org/ 10. 1371/ journ al. pone. 00057 38.

 10. Xie Y, Wang K, Kong Y. Prevalence of research misconduct and ques-
tionable research practices: a systematic review and meta-analysis. Sci 
Eng Ethics. 2021;27(4):41. https:// doi. org/ 10. 1007/ s11948- 021- 00314-9.

 11. Fiedler K, Schwarz N. Questionable research practices revisited. Soc 
Psycholog Personal Sci. 2016;7(1):45–52. https:// doi. org/ 10. 1177/ 19485 
50615 612150.

 12. MacCoun RJ. Biases in the interpretation and the use of research 
results. Ann Rev Psychol. 1998;49:259–87. https:// doi. org/ 10. 1146/ 
annur ev. psych. 49.1. 259.

 13. Nuzzo R. How scientists fool themselves - and how they can stop. 
Nature. 2015;526(7572):182–5. https:// doi. org/ 10. 1038/ 52618 2a.

 14. Johnsson L, Eriksson S, Helgesson G, Hansson MG. Making researchers 
moral: why trustworthiness requires more than ethics guidelines and 
review. Res Ethics. 2014;10(1):29–46. https:// doi. org/ 10. 1177/ 17470 
16113 504778.

 15. Resnik DB. Scientific research and the public trust. Sci Eng Ethics. 
2011;17(3):399–409. https:// doi. org/ 10. 1007/ s11948- 010- 9210-x.

 16. Begley CG, Ioannidis JPA. Reproducibility in science: improving the 
standard for basic and preclinical research. Circ Res. 2015;116(1):116–
26. https:// doi. org/ 10. 1161/ CIRCR ESAHA. 114. 303819.

 17. Munafò MR, Nosek BA, Bishop DVM, Button KS, Chambers CD, du Sert 
NP, Simonsohn U, Wagenmakers EJ, Ware JJ, Ioannidis JPA. A manifesto 
for reproducible science. Nat Hum Behav. 2017;1(1):0021. https:// doi. 
org/ 10. 1038/ s41562- 016- 0021.

 18. MacCoun RJ. P-hacking: A strategic analysis. In: Jussim LJ, Krosnick JA, 
Stevens ST, editors. Research integrity: best practices for the social and 
behavioral sciences. Oxford University Press; 2022. p. 295–313. https:// 
doi. org/ 10. 1093/ oso/ 97801 90938 550. 003. 0011.

 19. Schneider JW, Allum N, Andersen JP, Petersen M, Mejlgaard N, Zacha-
riae R. Is something rotten in the state of Denmark? Cross-national 
evidence for widespread involvement but not systematic use of 
questionable research practices across all fields of research. https:// doi. 
org/ 10. 31222/ osf. io/ r6j3z.

 20. Giluk TL, Postlethwaite BE. Big five personality and academic dishon-
esty: a meta-analytic review. Pers Individ Dif. 2015;72:59–67. https:// 
doi. org/ 10. 1016/j. paid. 2014. 08. 027.

 21. Tijdink JK, Bouter LM, Veldkamp CL, van de Ven PM, Wicherts JM, 
Smulders YM. Personality traits are associated with research mis-
behavior in dutch scientists: a cross-sectional study. PloS one. 
2016;11(9):e0163251. https:// doi. org/ 10. 1371/ journ al. pone. 01632 51.

 22. Janke S, Daumiller M, Rudert SC. Dark pathways to achievement in 
science: researchers’ achievement goals predict engagement in ques-
tionable research practices. Soc Psychol Pers Sci. 2019;10(6):783–91. 
https:// doi. org/ 10. 1177/ 19485 50618 790227.

 23. Sacco DF, Bruton SV, Brown M. In defense of the questionable: defining 
the basis of research scientists’ engagement in questionable research 
practices. J Empiric Res Human Res Ethics. 2018;13(1):101–10. https:// 
doi. org/ 10. 1177/ 15562 64617 743834.

 24. Merton RK. The sociology of science: theoretical and empirical investi-
gations. London: University of Chicago Press; 1979.

 25. Anderson MS, Ronning EA, De Vries R, Martinson BC. Extending the 
mertonian norms: scientists’ subion to norms of research. J Higher 
Educ. 2010;81(3):366–93. https:// doi. org/ 10. 1353/ jhe.0. 0095.

 26. Bray D, von Storch H. The normative orientations of climate scien-
tists. Sci Eng Ethics. 2017;23(5):1351–67. https:// doi. org/ 10. 1007/ 
s11948- 014- 9605-1.

 27. Macfarlane B, Cheng M. Communism, universalism and disinterestedness: 
re-examining contemporary support among academics for merton’s 
scientific norms. J Acad Ethics. 2008;6(1):67–78. https:// doi. org/ 10. 1007/ 
s10805- 008- 9055-y.

 28. Kim SY, Kim Y. The ethos of science and its correlates: an empirical 
analysis of scientists’ endorsement of mertonian norms. Sci Technol Soc. 
2018;23(1):1–24. https:// doi. org/ 10. 1177/ 09717 21817 744438.

 29. Gopalakrishna G, Ter Riet G, Vink G, Stoop I, Wicherts JM, Bouter LM. 
Prevalence of questionable research practices, research misconduct and 
their potential explanatory factors: a survey among academic researchers 
in The Netherlands. PLoS One. 2022;17(2):e0263023. https:// doi. org/ 10. 
1371/ journ al. pone. 02630 23.

 30. Bouter LM. Commentary: perverse incentives or rotten apples. Account 
Res. 2015;22(3):148–61. https:// doi. org/ 10. 1080/ 08989 621. 2014. 950253.

https://osf.io/sg8zf/
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=9023
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=9023
https://doi.org/10.1177/0956797611430953
https://doi.org/10.1177/0956797611417632
https://doi.org/10.1177/0956797611417632
https://doi.org/10.3389/fpsyg.2016.01832
https://doi.org/10.1177/1745691612459060
https://doi.org/10.1177/1745691612459060
https://doi.org/10.1177/1745691613491437
https://doi.org/10.1207/s15327957pspr0203_4
https://doi.org/10.1207/s15327957pspr0203_4
https://doi.org/10.5334/pb.496
https://doi.org/10.1038/435737a
https://doi.org/10.1371/journal.pone.0005738
https://doi.org/10.1007/s11948-021-00314-9
https://doi.org/10.1177/1948550615612150
https://doi.org/10.1177/1948550615612150
https://doi.org/10.1146/annurev.psych.49.1.259
https://doi.org/10.1146/annurev.psych.49.1.259
https://doi.org/10.1038/526182a
https://doi.org/10.1177/1747016113504778
https://doi.org/10.1177/1747016113504778
https://doi.org/10.1007/s11948-010-9210-x
https://doi.org/10.1161/CIRCRESAHA.114.303819
https://doi.org/10.1038/s41562-016-0021
https://doi.org/10.1038/s41562-016-0021
https://doi.org/10.1093/oso/9780190938550.003.0011
https://doi.org/10.1093/oso/9780190938550.003.0011
https://doi.org/10.31222/osf.io/r6j3z
https://doi.org/10.31222/osf.io/r6j3z
https://doi.org/10.1016/j.paid.2014.08.027
https://doi.org/10.1016/j.paid.2014.08.027
https://doi.org/10.1371/journal.pone.0163251
https://doi.org/10.1177/1948550618790227
https://doi.org/10.1177/1556264617743834
https://doi.org/10.1177/1556264617743834
https://doi.org/10.1353/jhe.0.0095
https://doi.org/10.1007/s11948-014-9605-1
https://doi.org/10.1007/s11948-014-9605-1
https://doi.org/10.1007/s10805-008-9055-y
https://doi.org/10.1007/s10805-008-9055-y
https://doi.org/10.1177/0971721817744438
https://doi.org/10.1371/journal.pone.0263023
https://doi.org/10.1371/journal.pone.0263023
https://doi.org/10.1080/08989621.2014.950253


Page 16 of 16Brooker and Allum  Research Integrity and Peer Review            (2024) 9:12 

 31. Edwards MA, Roy S. Academic research in the 21st century: maintaining 
scientific integrity in a climate of perverse incentives and hypercompeti-
tion. Environ Eng Sci. 2017;34(1):51–61. https:// doi. org/ 10. 1089/ ees. 2016. 
0223.

 32. Chavalarias D, Wallach JD, Li AH, Ioannidis JPA. Evolution of reporting p 
values in the biomedical literature, 1990–2015. JAMA. 2016;315(11):1141–
8. https:// doi. org/ 10. 1001/ jama. 2016. 1952.

 33. Ware JJ, Munafò MR. Significance chasing in research practice: causes, 
consequences and possible solutions. Addiction. 2015;110(1):4–8. https:// 
doi. org/ 10. 1111/ add. 12673.

 34. Nosek BA, Spies JR, Motyl M. Scientific Utopia: II. Restructuring incentives 
and practices to promote truth over publishability. Perspect Psycholog 
Sci. 2012;7(6):615–31. https:// doi. org/ 10. 1177/ 17456 91612 459058.

 35. Higginson AD, Munafò MR. Current incentives for scientists lead 
to underpowered studies with erroneous conclusions. PLoS Biol. 
2016;14(11):e2000995. https:// doi. org/ 10. 1371/ journ al. pbio. 20009 95. 

 36. Samota EK, Davey RP. Knowledge and attitudes among life scientists 
toward reproducibility within journal articles: a research survey. Front Res 
Metrics Anal. 2021;6:678554. https:// doi. org/ 10. 3389/ frma. 2021. 678554.

 37. Maggio L, Dong T, Driessen E, Artino A Jr. Factors associated with scien-
tific misconduct and questionable research practices in health profes-
sions education. Perspect Med Educ. 2019;8(2):74–82. https:// doi. org/ 10. 
1007/ s40037- 019- 0501-x.

 38. Tijdink JK, Vergouwen ACM, Smulders YM. Publication pressure and burn 
out among dutch medical professors: a nationwide survey. PLOS One. 
2013;8(9).

 39. Kretser A, Murphy D, Bertuzzi S, Abraham T, Allison DB, Boor KJ, Dwyer J, 
Grantham A, Harris LJ, Hollander R, Jacobs-Young C, Rovito S, Vafiadis D, 
Woteki C, Wyndham J, Yada R. Scientific integrity principles and best prac-
tices: recommendations from a scientific integrity consortium. Sci Eng 
Ethics. 2019;25(2):327–55. https:// doi. org/ 10. 1007/ s11948- 019- 00094-3.

 40. Moher D. Reporting guidelines: doing better for readers. BMC Med. 
2018;16(1):233. https:// doi. org/ 10. 1186/ s12916- 018- 1226-0.

 41. Diaz-Martinez L. Say ‘No’ to the impact factor. ASCB (American Society for 
Cell Biology). 2013. Available from: https:// www. ascb. org/ caree rs/ say- no- 
to- the- impact- factor/. Cited 2024 May 10.  

 42. 6th World Conference on Research Integrity. The Hong Kong manifesto 
for assessing researchers: fostering research integrity. World Conferences 
on Research Integrity. 2019. Available from: https:// www. wcrif. org/ downl 
oads/ main- websi te/ hong- kong- princ iples/ 138- hkp- prepr int- engli sh/ file. 
Cited 2024 May 10.

 43. Allum N, et al. International Survey on Research Integrity (IRIS). OSF; 2019. 
Available from: https:// osf. io/ xb9rk/. Accessed 10 May 2024.

 44. Allum N, Reid A, Bidoglia M, Gaskell G, Aubert-Bonn N, Buljan I, Fuglsang 
S, Horbach S, Kavouras P, Marušić A, Mejlgaard N, Pizzolato D, Roje R, 
Tijdink J, Veltri G. Researchers on research integrity: a survey of European 
and American researchers. F1000Research. 2023;12:187. https:// doi. org/ 
10. 12688/ f1000 resea rch. 128733.1.

 45. Anderson MS. Normative orientations of university faculty and doctoral 
students. Sci Eng Ethics. 2000;6:443–61. https:// doi. org/ 10. 1007/ 
s11948- 000- 0002-6.

 46. Brooker R, Allum N. Investigating the Links between Questionable 
Research Practices, Scientific Norms and Organisational Culture [dataset 
and other material]. OSF; 2024. Available from: https:// osf. io/ sg8zf/. 
Accessed 10 May 2024.

 47. Pupovac V, Fanelli D. Scientists admitting to plagiarism: a meta-analysis 
of surveys. Sci Eng Ethics. 2015;21(5):1331–52. https:// doi. org/ 10. 1007/ 
s11948- 014- 9600-6.

 48. Boumans NPG, De Jong AHJ, Janssen SM. Age-differences in work 
motivation and job satisfaction. The influence of age on the relationships 
between work characteristics and workers’ outcomes. Int J Aging Hum 
Dev. 2011;73(4):331–50. https:// doi. org/ 10. 2190/ AG. 73.4.d.

 49. Latan H, Chiappetta Jabbour CJ, Lopes de Sousa Jabbour AB, Ali M. 
Crossing the red line? Empirical evidence and useful recommendations 
on questionable research practices among business scholars. J Bus Ethics. 
2021. https:// doi. org/ 10. 1007/ s10551- 021- 04961-7.

 50. Necker S. Scientific misbehavior in economics. Res Policy. 
2014;43(10):1747–59. https:// doi. org/ 10. 1016/j. respol. 2014. 05. 002.

 51. Robinson RJ, Lewicki RJ, Donahue EM. Extending and testing a five factor 
model of ethical and unethical bargaining tactics: Introducing the SINS 

scale. J Org Behav. 2000;21(6):649–64  Available from: https:// www. jstor. 
org/ stable/ 31003 94.

 52. Friesen L, Gangadharan L. Individual level evidence of dishonesty and 
the gender effect. Econ Lett. 2012;117(3):624–6. https:// doi. org/ 10. 1016/j. 
econl et. 2012. 08. 005.

 53. Gerlach P, Teodorescu K, Hertwig R. The truth about lies: a meta-analysis 
on dishonest behavior. Psychol Bull. 2019;145(1):1–44. https:// doi. org/ 10. 
1037/ bul00 00174.

 54. Sapienza P, Zingales L, Maestripieri D. Gender differences in financial risk 
aversion and career choices are affected by testosterone. Proc Natl Acad 
Sci. 2009;106(36):15268–73. https:// doi. org/ 10. 1073/ pnas. 09073 52106.

 55. Martinson BC, Crain AL, Anderson MS, De Vries R. Institutions’ expecta-
tions for researchers’ self-funding, federal grant holding, and private 
industry involvement: manifold drivers of self-interest and researcher 
behavior. Acad Med. 2009;84(11):1491–9. https:// doi. org/ 10. 1097/ ACM. 
0b013 e3181 bb2ca6.

 56. Satalkar P, Shaw D. How do researchers acquire and develop notions of 
research integrity? A qualitative study among biomedical researchers 
in Switzerland. BMC Med Ethics. 2019;20:72. https:// doi. org/ 10. 1186/ 
s12910- 019- 0410-x.

 57. Conroy G. Is research integrity training a waste of time? Building good 
research practices begins before entering the lab. Nature. 2020. Available 
from: https:// www. nature. com/ nature- index/ news/ is- resea rch- integ rity- 
train ing-a- waste- of- time

 58. Kornfeld DS. Perspective: research misconduct: the search for a remedy. 
Acad Med. 2012;87(7):877–82. https:// doi. org/ 10. 1097/ ACM. 0b013 e3182 
57ee6a.

 59. Phillips T, Nestor F, Beach G, Heitman E. America COMPETES at 5 years: 
an analysis of research-intensive universities’ RCR training plans. Sci Eng 
Ethics. 2018;24(1):227–49. https:// doi. org/ 10. 1007/ s11948- 017- 9883-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1089/ees.2016.0223
https://doi.org/10.1089/ees.2016.0223
https://doi.org/10.1001/jama.2016.1952
https://doi.org/10.1111/add.12673
https://doi.org/10.1111/add.12673
https://doi.org/10.1177/1745691612459058
https://doi.org/10.1371/journal.pbio.2000995
https://doi.org/10.3389/frma.2021.678554
https://doi.org/10.1007/s40037-019-0501-x
https://doi.org/10.1007/s40037-019-0501-x
https://doi.org/10.1007/s11948-019-00094-3
https://doi.org/10.1186/s12916-018-1226-0
https://www.ascb.org/careers/say-no-to-the-impact-factor/
https://www.ascb.org/careers/say-no-to-the-impact-factor/
https://www.wcrif.org/downloads/main-website/hong-kong-principles/138-hkp-preprint-english/file
https://www.wcrif.org/downloads/main-website/hong-kong-principles/138-hkp-preprint-english/file
https://osf.io/xb9rk/
https://doi.org/10.12688/f1000research.128733.1
https://doi.org/10.12688/f1000research.128733.1
https://doi.org/10.1007/s11948-000-0002-6
https://doi.org/10.1007/s11948-000-0002-6
https://osf.io/sg8zf/
https://doi.org/10.1007/s11948-014-9600-6
https://doi.org/10.1007/s11948-014-9600-6
https://doi.org/10.2190/AG.73.4.d
https://doi.org/10.1007/s10551-021-04961-7
https://doi.org/10.1016/j.respol.2014.05.002
https://www.jstor.org/stable/3100394
https://www.jstor.org/stable/3100394
https://doi.org/10.1016/j.econlet.2012.08.005
https://doi.org/10.1016/j.econlet.2012.08.005
https://doi.org/10.1037/bul0000174
https://doi.org/10.1037/bul0000174
https://doi.org/10.1073/pnas.0907352106
https://doi.org/10.1097/ACM.0b013e3181bb2ca6
https://doi.org/10.1097/ACM.0b013e3181bb2ca6
https://doi.org/10.1186/s12910-019-0410-x
https://doi.org/10.1186/s12910-019-0410-x
https://www.nature.com/nature-index/news/is-research-integrity-training-a-waste-of-time
https://www.nature.com/nature-index/news/is-research-integrity-training-a-waste-of-time
https://doi.org/10.1097/ACM.0b013e318257ee6a
https://doi.org/10.1097/ACM.0b013e318257ee6a
https://doi.org/10.1007/s11948-017-9883-5

	Investigating the links between questionable research practices, scientific norms and organisational culture
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Individual factors
	Organisational and systemic factors

	The current study
	Data and methods
	Variables
	Questionable research practices
	Respondent-level explanatory factors
	Organisation level explanatory factors
	Contextual variables
	Interaction terms

	Analysis strategy

	Results
	Commitment to the normative ideals of science
	Multi-level modelling

	Discussion
	Limitations

	Conclusion and future research
	Acknowledgements
	References


