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Abstract

Breaches of research integrity have gained considerable attention due to high-profile scan-
dals involving questionable research practices by reputable scientists. These practices
include plagiarism, manipulation of authorship, biased presentation of findings and mis-
leading reports of significance. To combat such practices, policymakers tend to rely on top-
down measures, mandatory ethics training and stricter regulation, despite limited evidence
of their effectiveness. In this study, we investigate the occurrence and underlying factors of
questionable research practices (QRPs) through an original survey of 3,005 social and medi-
cal researchers at Swedish universities. By comparing the role of the organizational culture,
researchers” norms and counter norms, and individual motivation, the study reveals that the
counter norm of Biasedness—the opposite of universalism and skepticism—is the overall
most important factor. Thus, Biasedness was related to 40-60% of the prevalence of the
questionable practices. The analysis also reveals the contradictory impact of other elements
in the organizational environment. Internal competition was positively associated with QRP
prevalence, while group-level ethics discussions consistently displayed a negative associa-
tion with such practices. Furthermore, in the present study items covering ethics training
and policies have only a marginal impact on the prevalence of these practices. The organiza-
tional climate and normative environment have a far greater influence. Based on these find-
ings, it is suggested that academic leaders should prioritize the creation and maintenance of
an open and unbiased research environment, foster a collaborative and collegial climate, and
promote bottom-up ethics discussions within and between research groups.

Keywords Questionable research practices - Scientific norms - Counter norms -
Organizational climate - Competition - Ethics training

Introduction

Two Key Questions on Questionable Research Practices

High-profile research scandals (Berggren & Karabag, 2019; Jungebluth et al., 2011;
Levelt et al., 2012; Lonnstedt & Eklov, 2016), an abundance of grey zone practices,
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low replicability of findings even in top journals (Begley & Ellis, 2012; Camerer Colin
et al., 2016; Chalkia et al., 2020; Open Science Collaboration, 2015; Prinz et al., 2011)
have brought attention to problems in contemporary science. While blatant fraud,
such as falsification and fabrication of results, seems to be rare, questionable research
practices (QRPs) aimed at increasing the likelihood of publishing significant findings
appear to be widespread (Alberts et al., 2015; Banks et al., 2021). QRPs as understood
here implies an intention to achieve success by dubious behavior, such as failure to
acknowledge co-authors, selective presentation of findings, removal of data not support-
ing desired outcomes, and overstatement of a study’s empirical or methodological foun-
dation (Ravn & Sorensen, 2021). As indicated by “an increasing inflation of p-values
directly below p <0.05”, and “a rising share of verified as opposed to falsified hypothe-
ses” (Matthes et al., 2015), QRPs seem to be not only persistent (Helgesson et al., 2022)
but also increasing phenomena.

The problems of misconduct and QRPs have sparked a longstanding debate regard-
ing two questions: (1) What factors are strongly associated with the observed prevalence
of these devious practices? (2) How can these practices be prevented or at least mini-
mized? Initially, the answers to the What-question focused on the individual character-
istics of the perpetrator, so-called “bad apple”- explanations (Huistra & Paul, 2022). In
the last decade, the pendulum has swung in the opposite direction, and research stud-
ies emphasize certain systemic features such as publication pressure and competitive
career systems (Aubert Bonn & Pinxten, 2019). Recently, however, a comprehensive
study found no general association between misconduct and this type of systemic fea-
tures; instead, the study discovered country-level effects which reflected organizational
reward strategies (Fanelli et al., 2022). These findings highlight the need to investigate
the role of the organizational climate, norms, incentives and policies and their interac-
tion with individual behavior.

Prompted by requirements from governments and authorities (Poff & Tauginiené,
2022), policymakers early on promoted ethics education and ethics review boards.
Later, several international Codes and Regulations specified that research institu-
tions and organizations should develop appropriate and adequate training in ethics and
research integrity to ensure that all involved are made aware of the relevant codes and
regulations; e.g., The European Code of Conduct for Research Integrity (ALLEA, 2023)
and the Bonn PRINTEGER Statement (Forsberg et al., 2018). The meaningful effects of
such ethics training vary between different studies and research programs (Watts et al.,
2017). An issue which complicates the interpretation of such results is that there are
considerable variations of what is defined as “ethics training”, both in type, extent and
content (Abdi et al., 2021; Watts et al., 2017). However, several studies have found eth-
ics training to be ineffectual in preventing misconduct and may even normalize QRPs
among young academics (DuBois et al., 2008; Hite et al., 2022; Sarauw, 2021).

Furthermore, ethics reviews at Western universities have been criticized for being
overly bureaucratic, obsessed with control, and hindering research in controversial
fields (Hickey et al., 2022). Recently, for example, 2489 researchers in Sweden attacked
the expanded mandate of the ethics reviews as “an acute threat to the pursuit of
research”.! Far from being settled, the question of how to effectively prevent miscon-
duct and QRPs requires further consideration.

! Dagens Nyheter (“Daily News”), May 16, 2023.
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The purpose of this paper is twofold: (1) To analyze the association between the preva-
lence of QRPs and factors related to the organizational climate, normative environment,
university policies, ethics training, demographic factors, and individual motivation. (2) To
highlight the potential to reduce QRP-prevalence by means of organization- and culture-
oriented strategies that have received insufficient attention thus far.

Searching for Situational Environmental Factors in Explaining Questionable Practices

Science has a history as a highly competitive field, known for great discoveries and the-
ories, but also for instances of gross violations of the basic rules of honesty and trans-
parency (Broad & Wade, 1983). Since the 1990s, with the huge expansion of academic
research and education and of academics competing for positions, there has been a robust
rise in retracted papers and in reports of scientific misconduct. According to Huistra and
Paul (2022) recent research tends to attribute the rise in deceptive or questionable practices
to systemic problems in contemporary academia, such as the pressure to publish for career
advancement and for attracting research grants; see also Aubert Bonn and Pinxten (2019).

However, a comprehensive international study of factors associated with image manipu-
lation (Fanelli et al., 2022) challenges this particular system-oriented view. At the same
time, the authors found a strong country-level effect in relation to observed manipulations:
“In countries where publications are rewarded with cash incentives, especially China, the
risk of problematic image duplication was higher for more productive, more frequently
cited, earlier-career researchers working in lower-ranking institutions... However, a null
or opposite pattern was observed in all other countries.” (Fanelli et al., 2022).

The authors argue that cash incentives do not constitute any “pressure” on researchers
but promote norms at odds with the scientific norms of disinterestedness and communal-
ism. Moreover, cash rewards for publication were only observed in select countries and
could be seen as a case of organizational policies rather than a general systemic feature.

This study highlights the need to shift the focus from systemic factors and see research-
ers’ behaviors as an interaction and interplay between micro and macro factors. A person’s
behavior is often due to a complex combination of and interaction between individual and
situational/environmental factors—with these environmental factors emerging at various
levels—societal, institutional, departmental, and team-level—all with sub-organizational
cultures and climates. The present paper proceeds on this search for situational environ-
mental factors associated with QRPs by analyzing the role of the normative environment
and the organizational climate compared to the impact of demographic and policy-oriented
factors. The belief of policymakers in training and education to reduce QRP prevalence,
e.g., (ALLEA, 2023; Forsberg et al., 2018), has gained some support from a study show-
ing that scientists from a region with much research ethics transgressions, the Middle
East, who have obtained ethics training have a higher awareness of research ethical issues
and are less involved in transgressions of research ethical rules, than those who have not
(Felaefel et al., 2018).

However, in general, there is limited robust evidence supporting this type of remedy.
Other studies suggest that supervisors of PhD and Masterstudents, as role models and
mentors, may have an important influence on their supervisees” ethical understanding and
future behavior (Gray & Jordan, 2012; Pizzolato & Dierickx, 2022). Unfortunately, there
is a lack of evidence regarding this influence, which may be attributed to the challenges of
conducting the required longitudinal studies.

@ Springer



S.F. Karabag et al.

The Importance of the Normative Environment and the Organizational Climate

Norms lie at the nexus of institutions and individuals (Thornton & Ocasio, 2008). They are
distinct from attitudes, opinions, or behaviors and can be defined as the standards shared by
a community or group, to which members are expected to adhere. As noted by Anderson
et al. (2013, p. 239), “Social norms have been found to play an especially significant role in
scientific communities.”

Robert Merton articulated the “classical” four norms of science in his CUDOS
framework which includes communism or communalism, in the extended sense of common
ownership of goods; universalism in the sense that the acceptance or rejection of claims in
science is not to depend on the personal or social attributes of their protagonist; disinter-
estedness, reflecting a passion for knowledge without other distinctive motives; and finally
organized skepticism, both in a methodologic and an institutional mandate, with suspen-
sion of judgment until ’the facts are at hand’ (Merton, 1942, 1973). According to Merton,
these norms are derived from the spirit of science, and support its prime goal of advancing
knowledge. Merton’s framework has been extensively discussed and challenged (Anderson
et al., 2010; Chalmers & Glasziou, 2009; Kim & Kim, 2018; Macfarlane & Cheng, 2008).
The most powerful challenge comes from a study of scientists involved in the Apollo moon
mission by the organizational theorist Ian Mitroff (1974). According to his study, leading
researchers were doggedly committed to their pet hypotheses, and thus Mitroff proposed
four counter norms: solitariness/secrecy (‘“Property rights are expanded to include protec-
tive control over the disposition of one’s discoveries; secrecy thus becomes a necessary
moral act”), self-interest (“Scientists are expected by their close colleagues to achieve the
self-interest they have in work-satisfaction and in prestige through serving their special
communities of interest, e.g., their invisible college”), particularism (“The work of cer-
tain scientists will be given priority over that of others”), and dogmatism (“The scientists
must believe in his own findings with utter conviction, while doubting those of other with
all his worth™). According to Mitroff, researchers may exhibit deep ambivalence between
subscribing to Mertonian norms or counter norms, and their choice seemed to be situation-
ally dependent. More recently, sociologist Henry Etzkowitz promoted an “entrepreneurial
ethos,” that displaces disinterestedness and communism with an “institutional imperative
to translate research into economic and social use” (Etzkowitz, 2011). These “entrepre-
neurial” norms align more with the current trends in universities, which emphasize brand
image, quantity of output, and the commercialization of research results (Pell & Amigud,
2023; Perkmann et al., 2013). Nevertheless, Mertonian norms remain the standard refer-
ence in discussions of core values in science.

According to Bruhn (2008), the “social significance of norms lies in the degree of moral
outrage or indignation proscribed behaviors evoke when violated.” Therefore, norms are
closely related to behavioral control, implying that failure to uphold the scientific norm sys-
tem contributes to a prevalence of QRPs. In a recent study, inspired by the theory of planned
behavior, the authors showed that the “model achieved its best fit when direct paths from per-
ceived norms to plagiarism behavior were specified” (Curtis et al., 2018; Stone et al., 2009).
Similar insights are found in the QRP study by Gopalakrishna et al. (2022).

Previous research has also demonstrated the integrity relevance of the organizational
climate, particularly the balance between internal competition and collegiality (Anderson
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et al., 2007). A competitive climate and entrepreneurial norms may enhance creativity and
productivity, but also increase the risk of questionable behavior (Nosek et al., 2015). Thus,
the organizational climate, defined as “the shared perceptions of and the meaning attached
to the policies, practices, and procedures employees experience and the behaviors they
observe getting rewarded and that are supported and expected” (Schneider et al., 2013) is an
important aspect to include in studies identifying factors associated with QRP prevalence.

In addition to organizational and environmental factors, individual motivation (Ryan,
2014) plays a role in the propensity to engage in questionable practices. This means that
studies of QRP prevalence need to consider both intrinsic motivation which pertains to
activities done “for their own sake,” or for their inherent interest and enjoyment (Ryan &
Deci, 2020) and external motivation which concerns behaviors done for reasons other than
their inherent satisfactions (Ryan & Deci, 2020).

In summary, this overview highlights the need for studies that capture the conflicting
forces shaping contemporary academia and its research ethics.

Materials and Methods
Study Design

This paper is based on an original nationwide survey in Sweden of QRPs, norm adher-
ence, organizational climate, individual motivation, ethics training, university policies, and
demographic variables, including sex, age, and research field, medicine, or social science.
The selection frame for the study was based on the nationwide registration of university
employed researchers and PhD-students by Statistics Sweden (SCB). It is a government
authority responsible for public statistics and adheres to the European Statistics Code of
Practice and the United Nations Fundamental Principles of Official Statistics. SCB aided
in designing the survey according to institutional routines to ensure overall survey validity
(see below), calculated the selection frame, distributed the survey, collected answers, and
supplied the researchers with an anonymized data set.

Survey Instrument

The development of the survey started with a search of preliminary items in the litera-
ture indexed by International Scientific Indexing (https://isindexing.com) and Scopus using
“construct names + survey or questionnaire”’. When items could not be identified in the rel-
evant literature, we designed original items specifically for this survey. This was a particu-
lar challenge for qualitative research areas, where there is no consensus on what constitute
questionable practices.

A first version was tested on 200 European management scholars in 2017. The results
were used to form preliminary factor structures and a second survey version for a pre-test
by ten researchers at Swedish universities. SCB performed a technical assessment of all
survey items regarding wording, sequence, and response alternatives. A modified version
was translated into Swedish, retranslated and reviewed by experts in research ethics and
scientific misconduct. Next, SCB organized cognitive interviews with eight social and
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medical science researchers to capture ambiguities and difficulties in understanding spe-
cific items” Based on this input, we finalized the English and Swedish survey versions.

The survey started with questions regarding the respondents” employment to assess the
eligibility and environment of the respondent. This was followed by sections on the organ-
izational climate, extrinsic vs. intrinsic motivation, scientific norms and counter norms,
good and questionable research practices, ethics training and policies and the respond-
ents’ perceived job security (Table S1). A separate section included items on ethics train-
ing during postgraduate studies, ethics training for new employees, routines for reporting
suspicions of misconduct, written policy about research misconduct, and routines for data
management and storage. In a closing section, the respondents could elaborate on their
responses, discuss item quality, and provide personal reflections. Despite the lengthy ques-
tionnaire and the detailed questions, 650 respondents (21.6% of the sample) entered addi-
tional personal comments. Several criticized what they perceived as a negative and sus-
picious tone in the survey. Others, however, requested more critical questions on power,
hierarchy, and discrimination, and projected a view of contemporary academia as marked
by hyper-competition, publication pressure, exploitation of Ph.D.s, nepotism, and a toxic
atmosphere. Some of these comments echoed the critical discussion of contemporary aca-
demia in recent qualitative studies, e. g. (Drolet et al., 2023), and will hopefully provide
inspiration for future studies as they were not accessible for analysis in the present, quanti-
tatively oriented paper.

Measuring Norms and QRPs

The survey’s norm section was designed to gauge the respondents” normative environment,
rather than the respondents’ adherence to normative ideals, which is common in other
surveys, e.g. (Gopalakrishna et al., 2022). To obtain this goal, the survey positioned the
respondent in a “non-self” position:

“The survey questions below address attitudes, behaviors, and practices among col-
leagues in your research environment, i.e., the group, department, clinic, or similar
unit where you conduct most of your research. Please answer based on what you
know or have good reason to assume about Ph.D. students, researchers, and teachers
in this environment.”

Accordingly, the items were introduced as follows: “In my research environment, col-
leagues...” followed by a 5-step Likert scale response format, from “(1) never” to “(5) always”.

QRPs refer to the “design, analytic, or reporting practices that have been questioned
because of the potential for the practice to be employed with the purpose of present-
ing biased evidence in favour of an assertion” (Banks et al., 2016). There is no consen-
sus regarding standards to measure QRPs, which has resulted in a huge variation in item
design and prevalence estimates (Ravn & Sorensen, 2021; Xie et al., 2021). Some sur-
veys include aspects such as “insufficient supervision and mentoring of junior colleagues”
or “choice of inadequate research design” which could be explained by limited resources

2 Wallenborg Likidis, J. (2019). Akademiska normer och vetenskapliga forhillningssitt. Mitteknisk gran-
skning av en enkait till doktorander, forskare och akademiska ldrare. (Academic norms and scientific atti-
tudes. Metrology Review of a survey for doctoral students, researchers and academic teachers). Statistics
Sweden (SCB) Prod.nr. 8942146. Swedish The consequence will be that the substequent two footnotes will
be renumbered from 2 and 3, to 3 and 4.
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or sloppy conduct rather than a purpose to present biased evidence. Other surveys focus
only on dubious statistical practices, such as ‘rounding off” p-values or excluding data and
control variables to arrive at statistical significance, an approach that excludes qualitative
studies (Andrade, 2021). In this study, we maintained the core assumption in Banks et al.
(2016) that QRPs are related to a purpose to present evidence in favor of an assertion or a
specific person and included items that feature high on the ranking list of minor and major
research misbehaviors (Bouter et al., 2016). The survey’s QRP section starts with items
addressing practices, irrespective of research approach, followed by items on questionable
statistical practices, and finally, items on dubious practices in qualitative research. The nine
selected QRP indicators are listed in Table 1. Their prevalence and relative distribution are
reported in the form of a Likert scale with 5 steps: “Always”, “Often”, “Sometimes”, “Sel-
dom” and “Never”.

Participants and Data Collection

In 2019, when the survey population was defined, there existed 48 universities, university
colleges, and research institutes in Sweden. All researchers, teachers, and Ph.D. students
employed at these entities are registered by SCB. After excluding small and specialized
colleges, the selection frame comprised 39 academic entities with a total employment of
25,783 individuals. To avoid an overrepresentation of large universities and secure per-
spectives from the many small universities, the entity population was divided into three
strata based on the number of researchers, teachers, and Ph.D. students: > 1,000 individuals
(7 universities and university colleges), 500-999 individuals (3 universities and colleges),
and less than 500 individuals (29 universities and colleges). From these strata, SCB ran-
domly sampled 35%, 45%, and 50% of the relevant employees, resulting in an unbound
sample of 10,047 individuals. After coverage analysis and exclusion of wrongly included,
9,626 individuals remained (Fig. 1).

Table 1 The nine indicators of questionable research practices

Indicator/item Given name

In my research environment, colleagues
copy the work of others without providing appropriate references; PLAGIA
selectively present findings that confirm their own opinions; SELECTIVE

copy the analyses and findings from their previous papers without providing ~ SELFPLAG
appropriate references;

are listed as co-authors even when they have not contributed to the research or  NOT CONTRIB
to the writing;

fail to acknowledge someone who has worked on a paper as a co-author NOT ACKNOW
In my research environment, colleagues who conduct quantitative research
test control variables until they get the desired results; SELECT CONTROLS

remove observations or other data from their analyses if the excluded datado REMOVE DATA
not support their preconceived understanding or theories

In my research environment, colleagues who conduct qualitative research

state that a paper is based on methods such as observations or independent WRONG METHODS
coding. without really using these methods;

exaggerate the number of interviews or observations that a paper is based on ~ EXAGG INTERVIEWS
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Selection frame
N =25.783
No response
i N=6,142
Randomized . —
N =10.047 Declined participation
4 N=63
Overlap "
i=42
e Not retrieved
" N= 124
Had inquiry mailed N =9.626 -
d Empty form
N=2
Responded
N =3.295
y Incomplete responses
N =290
Analyzed
N =3.005

Fig.1 Flow chart of the survey

The selected individuals were approached with a personal postal letter informing them
about the project and the survey, with a link to the project website. The letter notified the
respondents that they could choose language version and respond either on paper or online.
The survey was open for data collection for two months, during which two reminders were
sent to non-responders. After a series of standard consistency checks, SCB sent us the fully
anonymized dataset in March 2020.

Ethical Consideration and Identity Protection

The Swedish Act concerning the Ethical Review of Research Involving Humans (2003:460)
defines the type of studies which requires an ethics approval. In line with the General Data
Protection Regulation (EU 2016/67), the act is applicable for studies that collect personal
data which reveal racial or ethnic origin, political opinions, trade union membership, reli-
gious or philosophical beliefs, or health and sexual orientation. The present study does not
involve any of the above, why no formal ethical permit was required. The ethical aspects
of the project and its compliance with the guidelines of the Swedish Research Council
(2017) were also part of the review process at the project’s public funding agency Forte.
To further eliminate any integrity risk for survey participants, the questions addressed the
norms, attitudes, and perceptions in the respondents” research environment, not any indi-
vidual preference or behavior. By designing the survey as anonymous, neither researchers
nor any other reader could track who answered what. The cover letter from SCB informed
respondents that:

“Once Statistics Sweden collects the answers, they are anonymized and converted
into data files delivered to researchers at Link&ping University...No single individual
can be identified when the information is presented... Rules on processing personal
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data are contained in the EU General Data Protection Regulation, the Official Statis-
tics Act (2001:99), and the Official Statistics Ordinance (2001:100).”

SCB also informed respondents about their right to abstain from participation, and 63
persons made use of this possibility.

Statistical Analysis in Three Steps

The survey analysis proceeded in three steps, starting with assessments of response quality
and basic factor analyses, followed by univariate and multiple ordinal logistic regressions,
and ending with relative importance analyses (Tonidandel & LeBreton, 2011) to ascertain
the comparative weight of the explanatory factors.

In the first step, principal component analysis was used to factorize the items related
to norms, organizational climate, and motivation to achieve conceptually consistent and
robust factor structures (Matsunaga, 2010). This analysis, which was also done on sev-
eral subsamples, yielded three distinctive norm and counter norm factors. The first fac-
tor was named “Biasedness”, and contained six items covering a research environment
characterized by a combination of Mitroff’s particularism and dogmatism (Mitroff,
1974). The second factor was named “Skepticism”, and contained four items covering
an environment characterized by Merton’s Organized skepticism (Merton, 1938, 1973).
The third factor was named “Openness”, contained three items covering readiness to
share results with other researchers and to invite external researchers to review methods
and results, and was reminiscent to Merton’s communalism and opposed to Mitroff’s
counter norm solitariness. Two organizational climate factors, named by us “Competi-
tion” and “Collegiality”, and two motivation factors, named “Extrinsic” and "Intrinsic
Motivation”, respectively were also identified. Table 2 presents descriptive statistics
and the mean value of the items included in each factor. See also Tables S4-S6 in the
Supplement for items, their sources from previous literature, whether they are re-coded,
and their factor loadings.

In step two, the analysis focused on the extent to which these factors and other explana-
tory variables were related to the perceived QRP prevalence. Given the ordinal nature of
the items, we used ordinal logistic regressions (McCullagh, 1980), with the QRP items
as dependent variables. After an initial univariate screening of all explanatory variables
(Tables S7-S10) the analysis continued with a series of multiple logistic regressions.’
Given the high number of respondents, several explanatory variables were significantly
related to the QRP items but only marginally affected the goodness of fit. To avoid over-
loading in subsequent regression steps we only included explanatory variables having a
Nagelkerke pseudo-R2>0.01 and a p-value of <0.001 in the univariate regressions. The
variance inflation factors consistently yielded values of 2.5 or less, which suggested no or
only minor multicollinearity (Johnston et al., 2018). This warranted further ordinal logistic
regressions for each dependent variable.

Ordinal regression models require that the relationship between the explanatory vari-
ables and the responses does not depend on the level of the response. We assessed this
“proportional odds” assumption visually for each regression by inspecting parallel line
plots (Schlegel & Steenbergen, 2017). This inspection suggested that the proportional odds

3 The multiple logistic regressions were performed utilizing polr() from R-package “MASS” (R Develop-
ment Core Team, 2011; Venables & Ripley, 2002; Yee, 2021).
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Table 3 The absolute prevalence and relative distribution of the nine QRP indicators

Name Always  Often  Sometimes Seldom Never Total NA
PLAGIA n 32 86 185 713 1989 3005 O
% 1.1 29 6.2 23.7 66.2 100
SELECTIVE n 56 294 859 1154 642 3005 O
% 1.9 9.8 28.6 38.4 21.4 100
SELFPLAG n 12 116 335 860 1682 3005 0
% 0.4 39 11.1 28.6 56.0 100
NOT CONTRIB n 96 375 651 932 951 3005 O
% 32 12.5 21.7 31.0 31.6 100
NOT ACKNOW n 54 202 629 1120 1000 3005 O
% 1.8 6.7 20.9 37.3 333 100
SELECT CONTROLS n 31 138 388 536 691 1784 1221
% 1.7 7.7 21.7 30.0 38.7 100
REMOVE DATA n 14 72 186 473 1185 1930 1075
% 0.7 3.7 9.6 24.5 61.4 100
WRONG METHODS n 8 32 103 235 1217 1595 1410
% 0.5 2.0 6.5 14.7 76.3 100
EXAGG INTERVIEWS n 8 18 68 205 1330 1629 1376
% 0.5 1.1 4.2 12.6 81.6 100

assumption was violated for the response alternative “Always” for most of the QRP vari-
ables. As this alternative was only associated with a few percentages of the observations
(Table 3) it was aggregated with “Often”. The new four-step variable met the require-
ments of the proportional odds assumption for five of the nine QRP variables. For the four
remaining QRP variables, the proportional odds assumption remained violated, suggesting
that the model be relaxed* for one or two variables at a time until log-likelihood ratio tests
indicated no further significant improvement.

In the third, and final, step, the relative importance of the explanatory variables was
computed using a modification of Pratt’s linear regression method (Pratt, 1987). This mod-
ification implies that the pseudo-R? coefficients are partitioned using a vector-based model
into components representing the importance of each independent variable (Thomas et al.,
1998). Obtained in such a way, the relative important indices sum to 1, which allows us to
keep their natural interpretation. For four QRP indicators the relaxation of the proportional
odds assumption resulted in separate importance values of the explanatory variables for
each response level of the QRPs.

4 In this process, the original ordinal dependent variable is transformed into a new, binary, depend-
ent variable equal to zero, if the original dependent variable is less than a defined value, and 1 if the
variable is greater than or equal to this value, which results in a model with category-specific regres-
sion coefficients (Peterson & Harrell, 1990). Technically, this relaxation was performed using vglm(...
,parallel =FALSE~....).
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Results
Descriptive Results

Of the randomized 10,047 individuals, 3,295 responded, amounting to an overall
response rate of 34.2% (Fig. 1), with similar rates in all the three strata (Table S2). This
compares well with comparable surveys elsewhere (de Vrieze, 2021). An analysis of
missing value patterns revealed that 290 of the respondents either lacked all data for at
least one of the factors or had too many missing values dispersed over several survey
sections. After eliminating these responses, we used SPSS algorithms (IBM-SPSS Sta-
tistics 27) to analyze the remaining missing values and found them randomly distributed
across the survey and constituting less than 5% of the data. Thus, they could be replaced
using the imputation program in SPSS (Madley-Dowd et al., 2019). The curated dataset
which contained 3,005 responses was used in all subsequent analyses.

As seen in Table 2, 55.6% of the respondents registered as female, and 44.4% as
male. This mirrors the composition of the original randomized sample of 10,047 indi-
viduals, where 56.2% were registered as female and 43.8% as male (Table S2). The
same consistency applies to the research field: 51.3% medical scientists and 48,7%
social scientists among the respondents, compared to 53.5% and 46.5%, respectively,
in the original sample (Table S2). The age distribution displayed a similar consistency.
Together, this indicates that the composition of the respondents represents a good match
of the original sample, and by inference, the target population.

Across the demographic variables age, sex, and position the factor values regarding
norms, organizational climate and motivation are remarkably similar, although the large
sample tends to make even minor differences significant (Table 2). The same goes for
descriptive data on ethics training, presence of a reliable person, perceived job secu-
rity, routines and policies, and data management (Table S3). It should be noted that the
data on the respondents’ age, gender, position, and research field were provided by SCB
independent of the respondents, which means that the similarities cannot be attributed
to any common method bias.

As for QRP prevalence, the most frequent forms concerned authorship manipulation
(indicators NOT CONTRIB and NOT ACKNOW), selective presentation of findings
to confirm one’s own opinion (indicator SELECTIVE), and misuse of control varia-
bles (indicator SELECT CONTROLS) see Table 2; Fig. 2. These data refer to perceived
prevalence in the respondents’ research environment and should not be compared with
prevalence data in studies where respondents refer to their own behavior.

Regression Results: Biasedness a Dominant Factor

The initial univariate regression analyses indicated that the norm factors as well as the
climate and motivation factors were significantly related to all the nine different QRPs,
with the counter norm Biasedness as the most important of all (Table S7). The analysis
also indicated that the variable Discuss, referring to open discussions about ethical
issues at the group or laboratory level, had a significant and negative relation to the
prevalence of QRPs (Table S8). By contrast, the variables related to the conventional
integrity measures, ethics training and policies, displayed no or weak relationships
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Percentage
o
3
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PLAGIA  SELECTIVE SELFPLAG NOT NOT SELECT REMOVE EXAGG
CONTRIB ACKNOW CONTROLS DATA METHODS INTERVIEWS
Never Seldom Sometimes Often | Always

Fig.2 Distribution of observed answers for the nine QRPs presented essentially according to
Gopalakrishna et al. (2022). For abbreviations of the QRP-items please see Table 1

with the QRPs (Table S9). This pattern was also evident for the background variables
of sex, age, position, perceived job security, and research field (Table S10).

Multiple ordinal regressions were conducted based on the four-step response vari-
able which met the requirements of the proportional odds assumption for five of the
nine QRP indicators. For the other four QRPs, we calculated separate regression coef-
ficients for each level of the relaxed explanatory variable (see Table 4). Together, these
regressions confirmed the dominant role of Biasedness, followed by Competition, for
the odds of working in a research environment characterized by prevalent QRPs. Thus,
Biasedness was significantly associated with a higher prevalence of all nine QRPs,
with the highest z-scores of all explanatory variables for seven of the QRP indicators.
Competition was significantly associated with a higher prevalence of five QRPs and
was the factor with the highest z-score for the QRP Not acknowledging co-authors.
Discuss was associated with a lower prevalence of six QRPs. Extrinsic Motivation
related to an increased prevalence of seven QRPs, and Intrinsic Motivation to a lower
prevalence of two QRPs. Collegiality displayed no significant relation to any QRP.
Research Field was significantly associated with four QRPs and was the variable with
the highest z-score for Not contributing co-author. This may be explained by differ-
ences in publication practices in the two research fields (Marusic et al., 2011). Except
for Data management and storage, the items on ethics training and policies displayed
no significant relation with any of the QRPs.

Inclusion of interaction variables in those regressions did not improve the statistical
models, as suggested by a negligible impact on the Nagelkerke R? values, but rather
led to overfit models, which diluted the contribution of each variable (Table S11).
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Table 4 Ordinal logistic regressions with the nine QRP indicators. Only significant explanatory variables

are presented

B z B z
PLAGIA SELECTIVE
Discuss 1! -0.55 5.29" Discuss -0.13 2.99"
Discuss 2 -0.42 5.90" SecureJob 0.08 230
Competition 0.25 3.26" Competition 0.14 227"
Biasedness 0.61 7.84™" Biasedness 1 1.37 12.49""
Skepticism -0.20 2.63" Biasedness 2 1.07 12.88™
Extrinsic Motivation 0.14 257" Biasedness 3 0.80 8.65"
pseudo-R? 0.383 Skepticism -0.31 461"
Openness -0.22 3.88"
SELFPLAG Extrinsic Motivation 0.20 4,07
Research Field® 0.46 520" pseudo-R? 0.535
Discuss -0.13 2.82"
Competition 0.24 3.67 NOT CONTRIB
Biasedness 1 1.02 6.92"" Research Field -0.89 10.68"
Biasedness 2 0.82 8.59™" Discuss -0.29 6.72""
Biasedness 3 0.50 6.46™" Reliable person -0.36 2.79™
Skepticism -0.26 3.60" SecureJob 0.12 3.32"
Extrinsic Motivation -0.14 2.00° Competition 0.32 5.02"
pseudo-R? 0.417 Biasedness 0.58 8.44™
Openness -0.14 2.63"
NOT ACKNOW Extrinsic Motivation 0.16 334"
Research Field -0.42 5.08™" Intrinsic Motivation -0.18 252"
Discuss 1 -0.49 6.18™" pseudo-R? 0.324
Discuss 2 -0.36 6.64""
Discuss 3 -0.20 3.91" SELECT CONTROLS
SecureJob 0.08 222" Research Field 0.22 1.97°
Competition 0.58 8.78"" Discuss -0.13 2.26"
Biasedness 0.41 5.94™" SecureJob -0.11 235"
Extrinsic Motivation 0.14 2.94™ Biasedness 0.96 10.25"
Intrinsic Motivation -0.16 226" Extrinsic Motivation 0.15 2.35"
pseudo-R? 0.499 pseudo-R? 0.314
REMOVE DATA WRONG METHODS
Reliable person -0.41 2.40" SecureJob 0.13 1.98"
SecureJob -0.16 3.07"" Biasedness 1.06 8.25"
Biasedness 0.90 9.01"™ Skepticism -0.66 541"
Skepticism -0.40 4.10™ Extrinsic Motivation 0.29 3.02""
Data man & stor -0.30 233" pseudo-R? 0.327
pseudo-R? 0.350
EXAGG INTERVIEWS
Biasedness 0.85 6.35""
Skepticism -0.49 376"

pseudo-R? 0.255
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Table 4 (continued)

“In regressions with relaxed proportional odds assumption for variables, level-specific ordinal regression
coefficients are reported with Discuss as an example: Discuss I represents the odds for level 1 vs. levels 2,
3 and 4; Discuss 2 represents the odds for level 1 and 2 vs. levels 3 and 4; and Discuss 3 represents the odds
for levels 1, 2, and 3 vs. level 4

"Medical science = 0; Social science=1
“Estimated regression coefficients representing odds for a one-unit change in the dependent /related variable

IThe ratio of the coefficient estimate “B” divided by its standard error. *, ™, and ™ represent p <0.05,
p<0.01, and p<0.001, respectively

Relative Importance Analysis

Finally, analyses of relative importance were performed to ascertain the contribution of
each factor to the prevalence of the QRPs. These analyses confirmed the overall domi-
nant role of Biasedness. This factor had the highest importance value of all factors for
eight of the nine QRP indicators (Figs. 3, 4) and was the only factor of importance
for indicators SELECTIVE, SELFPLAG, SELECT CONTROLS and REMOVE DATA
(Fig. 4B, C, H, I). For the indicator NOT CONTRIB, Competition and Discuss were
almost equal as the second most important factor (Fig. 4D). For two QRP indicators
related to qualitative research, WRONG METHODS and EXAGG INTERVIEWS, Skep-
ticism was the most important factor after Biasedness. The influence of ethics training
and management and of the background variables position and job security were negli-
gible (Fig. 3C).

As the proportional odds assumption had to be relaxed for the four indicators PLAGIA,
SELFPLAG, SELECTIVE, and NOT ACKNOW, separate relative importance values were
calculated for each response level. For NOT ACKNOW, Competition displayed the high-
est importance value at all response levels, with Discuss and Biasedness in the second and
third places. For PLAGIA, Discuss competed with Biasedness for the leading position,
with their relative ranks depending on the response level. The analysis showed that Biased-
ness had a higher relative importance at the lower response levels (=less prevalent QRPs).
By contrast, Discuss had a higher relative importance at response levels associated with
more prevalent QRPs (Fig. 4A and E). As the variable Discuss was negatively associated
with QRP prevalence (Table 4) this implies that discussions of ethical issues at the research
group-level have a stronger beneficial impact in environments with high QRP prevalence.

Discussion
Key Characteristics of the Survey Study

This study builds on a survey of academic teachers and researchers in the social and
medical sciences in Sweden regarding their normative environment, organizational cli-
mate, ethics infrastructure and personal motivations. The survey targeted a randomized
sample of 10,047 persons from a total population of 25,783 individuals and received
responses from 34.2%. Compared to other surveys on research integrity, the study
stands out in four aspects.
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Fig.3 A-C Visual representation of the relative importance of significant explanatory variables for the p
nine indicators of questionable research practices. Plate 3A shows the relative importance of all signifi-
cant explanatory variables; plate 3B visualizes the importance of the five most important factors Biased-
ness, Competition, Skepticism, Discuss and External Motivation; plate 3C visualizes the contribution
of variables related to ethics training and infrastructure. For two QRP indicators, PLAGIA and NOT
ACKNOW co-authors, the Figure show regressions relaxed for Discuss and represent QRP responses at
level 1 (see legend to Figure 4).

e The survey captures the contradictory normative framework of contemporary academia
by including items that capture classical (Mertonian) norms as well as items that cap-
ture their counter norms. The rationale is that the absence of subscription to a particular
norm does not per se imply subscription to its counter norm, why norms and counter
norms need to be measured separately.

e Subscription to norms and counter norms is measured by the respondents” estimates of
norm adherence in the research group, not by his/her own adherence to ideal science norms.

e By addressing attitudes and behaviors in the respondents” research group, the survey
reduced the social desirability bias inherent in self-reports of norm-dissonant behav-
iors (Fanelli, 2009; Norwood et al., 2016). This also had the advantage of targeting
a micro-organizational level of crucial importance for individual behavior (Charness
et al., 2007).

e By measuring QRP prevalence with indicators involving a “purpose of presenting
biased evidence in favor of an assertion” (Ravn & Sorensen, 2021) and avoiding items
indicating insufficient quality and resource scarcity, the estimated QRP prevalence is
lower than in other studies (Agnoli et al., 2017; Bouter et al., 2016; John et al., 2012).
At the same time, the results are easier to interpret.

The Crucial Role of the Counter Norm Biasedness

Contradictory forces, classical scientific norms and counter norms, as well as competition
and collegiality, are shaping contemporary academia. The first question guiding this study
is to assess the strength of the factors in the organizational climate and the normative envi-
ronment in relation to QRPs, compared to the role of university policies, ethics training
and individual and demographic factors. The results highlight the important role associ-
ated with the counter norm Biasedness, i.e. the particularism and dogmatism suggested
by Mitroff (1974). Biasedness shows the strongest association of all factors with the preva-
lence of QRPs, overshadowing the influence of classical norm factors like Skepticism and
Openness, which are associated with non-prevalence of QRPs. Furthermore, Biasedness
has a stronger association with QRP prevalence than the climate factor Competition.

The detailed analysis shows that, out of all the studied variables studied, Biasedness is
the most important factor for eight out of the nine QRPs, while Competition is the most
important factor for only one QRP indicator. The variable Discuss, indicating the presence
of ethics discussions within the research group, is significantly and negatively associated
with the prevalence of six out of the nine QRPs. Although theoretically related to organiza-
tional collegiality, the effect of the Discuss variable cannot be attributed to this factor.

Consistent with existing literature (Gopalakrishna et al., 2022; Martinson et al.,
2010), Skepticism is a significant but less important variable, negatively associated with
the prevalence of REMOVE DATA and WRONG METHODS in qualitative studies. In
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contrast to previous studies (Franco et al., 2014), however, the norm Openness does not
emerge as an important factor associated with lower QRP prevalence.

Both the ordered logistic regression and the importance analysis reveal that group-
level ethics discussions are importantly related to lower QRP prevalence, whereas col-
legiality is not. This finding conflicts with existing debates in the literature, which sug-
gest that collegially is an important tool for managing research integrity (Horn, 2013;
Loui, 2002). The disparity may arise from different definitions of collegiality. In the
literature, e.g. (Davis et al., 2007), the organizational climate is often measured by neg-
ative features, such as conflicts, insufficient supervision, non-collegial work environ-
ment, and misuse of colleague’s data. In our study, collegiality is assessed positively
as the extent of collaboration and collegial assistance. While these positive aspects are
crucial for a productive workplace atmosphere, they do not appear to be directly linked
to the prevalence of QRPs.

The associations between motivation types and QRPs have been discussed in several
studies (Lefor, 2005; May, 2021). Our analysis reveals that individual motivators are much
less important than normative and organizational factors. Extrinsic motivation significantly
related to the prevalence of several QRPs, but its relative importance is low. Intrinsic moti-
vation shows a significant, but weak, negative association with two QRPs.

The study did not reveal any important relationships between QRP prevalence and indi-
vidual demographics (gender, age, and years of experience). In contrast to Fanelli et al.
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(2015) or Gopalakrishna et al. (2022), we did not find any significant relationship between
career stage and QRP prevalence. However, our study focuses on attitudes, behaviors and
QRP prevalence in the respondents” research environment rather than exploring the rela-
tionship between individual characteristics and behaviors. This might explain the lack of
any relationship between the participants’ backgrounds and QRPs.

The second question raised in the introduction pertains to effective means to reduce
QRP prevalence. However, the analysis did not reveal any significant association between
QRP prevalence and ethics training, university policies, and reporting routines.

The lack of association with ethics training needs a special comment. In general, ethics
training in the form of courses is short, often only a few hours or days, with large varia-
tions in content, conducted early in a researcher’s career, and with a curricular of rules and
regulations pertaining to research misconduct (Abdi et al., 2021; Watts et al., 2017). It is
not surprising if long-term beneficial effects of these brief endeavors on perceived QRP
prevalence are difficult to observe.

In our study most respondents had received such training; 70% during their PhD studies
and 56% at employment (Table S3) which makes it hard to observe any statistically dis-
criminatory effect of this training. Moreover, the absence of any effect of ethics training
in our multivariate analysis does not suggest that moments of ethics training and reflec-
tion should not be part of the local infrastructure of a research group. On the contrary, it
could be surmised that such elements would support the positive group-level dynamics that
is indicated by the Discuss item.
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The presence of a Reliable person is the only ethics-related variables that displays a
significant association, although weak, with any QRP indicator. The stronger association
of ethics discussion within the research group and lower QRP prevalence may be related
to what Schein (Schein, 2010) refers to as the deep layer of organizational culture. Further
studies are needed to explore this possibility.

Conclusion

This analysis of a comprehensive survey of Swedish academics in the social and medi-
cal sciences makes important contributions to the ongoing discussion on research integ-
rity. The study highlights the crucial association of counter norms with the prevalence
of QRPs within the academic communities under investigation. Specifically, the counter
norm factor Biasedness was found to be related with 40-60% of the prevalence of the
observed QRP indicators, including selective reporting, self-plagiarism, and removal of
data. Additionally, the study reveals the contradictory impact of other elements within
the organizational environment. While internal competition was positively related with
QRP prevalence, adherence to norms of skepticism and presence of group-level eth-
ics discussions demonstrated a negative association with QRPs. Conventional integrity
measures, such as ethics training and university policies, were found to have only a mar-
ginal impact. Based on these findings, it is suggested that academic leaders should pri-
oritize the creation and maintenance of an open and unbiased research environment, foster
a collaborative and collegial climate, and promote bottom-up ethics discussions within
all research groups.

Limitations and Needs for Future Research

The study targets two research fields, the social and medical sciences, which have figured
prominently in the discussion of research integrity. Clinical studies without academically
employed researchers and corporate research were excluded to ensure comparability and
reduce noise in the analysis. Another limitation concerns the lack of established indica-
tors to measure QRPs in qualitative research, which is an important part of both the social
and the medical sciences. This problem was solved provisionally by designing original,
survey-specific items. Despite several pre-tests, open comments in the roll-out phase of
the survey pointed at difficulties in answering some of these items, which then had to be
dropped from the analysis. The lack of rigorous studies on QRPs in qualitative and inter-
pretive research highlights a bigger problem, which will hopefully attract focused studies
in the future.

A general issue in studies on the causes of QRPs concerns the possible impact of
endogeneity i.e., the lack of independent measurements of the explanatory and depend-
ent variables. Unfortunately, the nature of the QRP phenomena makes it impossible to
employ objective indicators to measure their prevalence. In this study, Statistics Swe-
den provided data on the explanatory variables age, gender, position, and research field
independent of the respondents, which ameliorated part of the problem. Most of these
demographic variables, however, had only a marginal, or no association with the QRP
variables. This also goes for the two items on ethics training which relate to the possible
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long-term effects of training given in the past. We encourage future studies to assess
when and how research ethics training can be effective both in the short term and long
term, and how it can be related to the maintenance of positive research norms.
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