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Abstract

Background: Research integrity has gained attention in the general public as well as in the
research community. We wanted to investigate knowledge, attitudes, and practices amongst
researchers that have recently finished their PhD and compare this to their responses during
their PhD fellowship. In particular, we wanted to investigate whether their attitudes are
related to their experiences of their immediate research environment.

Material and method: Researchers (n = 86) awarded the PhD degree at the Faculty of
Medicine at the University of Oslo in 2016 were invited to answer a questionnaire about
knowledge, attitudes, and actions related to scientific dishonesty. Seventy-two responded
(83.7%). The results were compared with results among first-year doctoral students who
responded to the same questionnaire during 2010-2017.

Results: Overall, 13% of PhDs reported that they knew of people in their immediate
research environment who had committed serious forms of scientific dishonesty. A small
percentage of PhDs (1.4%) indicated that they themselves had committed such acts. About
3% of the candidates had experienced pressure to commit serious forms of dishonesty and
nearly a third of respondents had experienced unethical pressure with respect to authorship
during the course of their fellowship. Thirteen percent reported that they had experienced
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unethical pressure in relation to other forms of dishonesty and |1% had experienced the
consequences of some form of scientific dishonesty. Eighteen percent of the respondents
believed that one or more actions, which in the literature were perceived as scientific
misconduct, were not wrong. We find a connection between attitudes and the perceived
research integrity of their research environment. The results also show a difference between
PhD students and graduated PhDs in terms of scientific dishonesty. In some areas, the PhDs’
norms are stricter, such as for the use of statistical analysis methods, while there is little
change in others, such as in misconduct in order to expedite publications.

Conclusion: Many PhDs knew about serious forms of scientific misconduct from the
research environment in which they are trained, and some also report misconduct themselves.
Some experienced pressure to serious forms of misconduct and a large proportion of the
respondents had experienced unethical pressure with respect to authorship during their
fellowship. Attitudes change during the PhD studies, but ambiguously. Scientific misconduct
seems to be an environmental issue as much as a matter of personal integrity.
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Main message

e Recently graduated PhDs in biomedicine know of serious forms of sci-
entific misconduct from their research institutions and reveal attitudes
that breach with internal norms for scientists. However, few report per-
sonal scientific misconduct.

Many PhDs report unethical pressure with respect to authorship.
The attitudes of PhD students change during their fellowship, however,
in an ambiguous way.

¢ Scientific misconduct appears to be an environmental problem as much
as an issue of personal integrity.

Introduction

Knowledge about research integrity is increasing. We know that serious forms of
scientific misconduct, such as fabrication, falsification, and plagiarism, appear
sufficiently often to raise concerns about the confidence in research and research-
ers, and we know that other forms of misconduct related to authorship and data
manipulation occur even more often (Ana et al., 2013; Anderson et al., 2007;
Bakker and Wicherts, 2011; Bozeman and Youtie, 2016; Davis et al., 2007; De
Vries et al., 2006; Fanelli, 2009; Fang et al., 2013; George, 2016; Hofmann et al.,
2015; John et al., 2012; Komic et al., 2015; Lafollette, 2000; Martinson et al.,
2006; Marusic et al., 2011; Okonta and Rossouw, 2014; Pryor et al., 2007; Pupovac
and Fanelli, 2015; Ranstam et al., 2000; Redman et al., 2008; Sarwar and Nicolaou,
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2012; Saurin, 2016; Stern et al., 2014; Tijdink et al., 2014, 2016). We have also
gained some insights into the factors that affect scientific dishonesty, such as pres-
sure to publish, research funding, the research community, and personality type
(DuBois et al., 2013; Fanelli, 2010; Martinson et al., 2009; Tijdink et al., 2016).

This study is unique in that it compares knowledge, attitudes, actions, and expe-
riences of people who have recently received their PhD with the same group while
they were doctoral students. This provides the opportunity to investigate how
knowledge, attitudes, and practices change from research fellows to finished PhDs
and whether they are connected to experiences in the research environment they
come from. In other words, we want to investigate if attitudes and actions are
related to personal integrity or to the research environment. This is important
information in deciding whether it is the students or the environments or both we
should target to improve the integrity of researchers.

This study shows that even after completing a doctoral program in biomedicine,
many still have attitudes that are not in line with general moral norms in science.
Authorship issues are perceived as a major problem for the PhDs, and a significant
proportion of them report attitudes and practices in their research environment that
are inconsistent with research integrity.

Material and methods

All persons awarded the PhD degree at the Faculty of Medicine at the University
of Oslo in 2016 with a traceable personal mail address were invited to participate
in a two-page survey. While the first part of the survey was developed and first
applied in Lund, Sweden (Nilstun et al., 2010), the second part was developed in
the USA (Kalichman and Friedman, 1992). The third part was newly developed to
investigate environmental factors. The first two parts of the survey have previ-
ously been used in Norway (Hofmann et al., 2013, 2015; Hofmann, 2016; Hofmann
and Holm, 2016), Sweden (Nilstun et al., 2010), Denmark (Jensen et al., 2018),
and is now applied in several European countries through the Organisation for
PhD Education in Biomedicine and Health Sciences in the European System
(http://www.orpheus-med.org/).

Questions about facts were scored as Yes/No/Uncertain. A Likert-type scale was
used for questions about attitudes (strongly disagree/disagree/disagree or disagree/
agree/strongly agree). Respondents were also given the opportunity for free-text
comments. Table 1 shows the overview of the number of questionnaires distributed
and returned together with answers about the background to respondents. Some of
the survey responses were incomplete, as shown in the figures in the table.

In order to investigate whether studying for the PhD had influenced attitudes,
we compared the results of the finished PhDs with the results of the research fel-
lows who responded to the same questionnaire in 2010-2017 as first-year research
fellows.
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Table I. Overview of questionnaires distributed and returned along with answers to
background to respondents to completed PhDs in 2017 and PhD students during the period
2010-2017 (2010, 2014, 2015, 2016, 2017).

Question/background information PhD from PhD students Oslo
Oslo 2016 201020172

Returned/distributed (n) 72/86 417/495

Response rate (%) 83.7 84.2

Undergraduate studies in Norway, n (%) 48 (66.7) 249 (84.4)

Doing Clinical/Basic/Other research (n) 43/15/12 214/115/58

Lectures or courses in science ethics as part of 46/13/11 279/96/38

undergraduate studies (Yes/No/l do not remember)

3Ancluding data for first-year research fellows.

Statistical analyses are performed in IBM SPSS Statistics Version 23. We
applied descriptive analysis and non-parametric methods as the data do not follow
normal distribution. We show results with a significance level of 5%, but interpret
these conservatively as several statistical tests were made in this material. The
study is reported to the Norwegian Data Protection Official for Research (NSD,
Project No. 55147). Participation was voluntary and it is not possible to identify
individuals from the results.

Results

One hundred and ninety persons received a PhD from the Faculty of Medicine at
the University of Oslo in 2016. We were able to identify the personal address of
86, of which 72 responded to the paper-based questionnaire. Fifty-six percent
respondents still have research as a main activity. Demographic data for all
responding PhDs and for the responding research fellows used for comparison can
be found in Table 1.

Further, 2.8% of the responding PhDs reported that they experienced pressure
to fabricate data during doctoral work, while 1.4% had experienced pressure to
falsify data. A corresponding proportion (1.4%) had experienced pressure to pla-
giarize data, and the same proportion of respondents had experienced pressure to
plagiarize entire publications. In addition, 4.2% experienced pressure to present
results in other misleading ways. In the free-text field this was specified as “pres-
sure to exclude experimental results,” “pressures to include co-authors,” “restric-
tions on presenting data contrary to mentor's ideas,” “encouragement to present
results in an ‘over-positive’ way,” and “exaggeration of results.”

Moreover, 31.9% of respondents had experienced unethical pressure in relation
to authorship during the course of the fellowship (in addition, 6.9% were uncer-
tain). The PhDs also reported to have experienced pressure with respect to method
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(2.8%), analysis (4.2%), and results (4.2%). In total, 12.9% had experienced
unethical pressure in relation to other issues than authorship, if we include those
who were uncertain.

On questions about their own practices PhDs during their fellowships, 1.4%
reported that they had fabricated data, 1.4% were unsure whether they had falsi-
fied data, and 1.4% reported to have presented results in a misleading way, while
the same number were unsure whether they had done so. No one reported having
plagiarized data or publications.

The proportion of the PhDs who reported to know about someone who had fab-
ricated data at their department during their fellowship was 1.4%, and the same
proportion were uncertain if anyone had done so. Twice as many, 2.8%, knew that
some had falsified data while 1.4% was uncertain. The proportion who knew about
someone who had plagiarized (data or publications) was 2.8% (and 2.8% were
uncertain) while 4.2% knew about someone who had presented results in a mis-
leading manner, and 5.6% were uncertain if anyone at the department had done so.
Overall, 13% respondents knew of someone in their research environment who
had committed serious forms of scientific dishonesty, such as fabrication, falsifi-
cation, and plagiarism.

When asked if they had experienced the consequences of scientific dishonesty
during their fellowship, some PhDs responded that they had experienced ethical
(4.2%), legal (2.8%), methodological (1.4%), and other (4.2%) consequences.
Overall, 11% respondents had experienced consequences of scientific dishonesty,
including those who were uncertain.

Nearly half of the respondents were uncertain whether their department had
written guidelines for research integrity (47.8%). 20.8% reported that the depart-
ment did not have such guidelines.

The PhDs’ attitudes to different forms of scientific dishonesty are presented in
Table 2, which also shows results from first-year candidates in 2010-2017.
Eighteen percent respondents believed that one or more actions that breach with
generally accepted norms in research integrity were not wrong, that is, the first
eight questions in Table 2: Modify, falsify, or fabricate data, take credit for the
work of others, or repeat analyses until you get statistically significant results. At
the same time, respondents were willing to report scientific dishonesty. We com-
pared the attitudes between the PhDs and the first-year candidate group using the
Mann—Whitney U test for ordinal data and found a number of significant differ-
ences (see Table 2). The significant differences are all in a positive direction, in the
sense that the PhDs adhere more closely to scientific norms than the first-year
candidates.

Table 3 shows the PhDs’ assessment of the integrity in their research environ-
ment. We conducted a scale validation using classical test theory and found a good
Cronbach’s alpha = 0.825 for a scale containing all six questions and question



Research Ethics 15(3-4)

3531 () ASUIYAA-UUELY IV “100°0 = s 10°0 S G SO0 S s
"(S00T urwYDI[E)]) 935 SB[BIS-QNS SYI JO UONEBALISP Y J0dq

(9107 W|OH Pue UuBWYOH ‘G| 0T ‘[& 39 UuBW)OH

‘€10C °|B 3@ uuewyoH) saipnis palioda. A|snojas.d Uno Wo.y paALISP aJe /|07 O3 (|07 WOJ) O[sQ JO AISISAIUN ‘DUIDIP3L JO AINDBY SYL 1B SMO|[) U24easa JeaA-1S.1) 1O} BIB(Te

(107 €29 121020102

uswysiund swes

O[3} UdJeasau Jeak-1s.14 (£0'1) s8°C (6T'1) 98T dY3 DAI3D3J IsNW sJoyIne-od e ‘4aded paysijgnd e ul paUsAODSIp a4 BIEp PaIEdLIqE) §|
(#€7) 9€'9 :910T OISO Wo4 Qud "9We|q 33 Ul A.ieys
juawysiund apninyy (60'1) 6€°€ (sT1) 15¢ Ajlenba asnw suoyane-0d ||e ‘4aded paysiiqnd & ul paasAodsIp SJe eiep paiedliqe) §|
"lediyo d|qisuodsa. & 03 3onpuodsiw 18yl 34ods. 03 Suljim 99 pjnom nok 1onpuodsiw
(81'7) 9771 :£107-010T ($8°0) 66°€ (z8°0) ¥1'¥ yoJeasad Sumiwwod Jojednsaaul [edpulid Jo Josialadns & passaulim pey noA §|
MO|[3} UdJeasa Jeak-1S.14 ‘[ed1yo 9|qisuodsad & 03 39Npuodsiw eyl 1iodad 01 3ulj|im 9q pjnom
(zo0) (08°0) €0°€ {920) vT¥ noA 3onpuodsiw YyoJessad Sunwwod 429d Jo USHIOM-0 & Passaulim pey noK §|
8CI :910C ©IsO wo4 gyd "10€ 01 uonedqo
,3uImolq spsiym spninay (08°0) ST {120 Svy [EJ1Y32 UB BABY NOA “1ONPUOISIW YdJeasa. SuiIIIWOD SUOIWOS SSAUUM NOK §|
‘uonedijdde jue.d e ul
(8T'1) 18T (8¢°1) 19°C ueyy uonedijgnd & ur [njyana Aj939|dwod aq Sundodau eyep Jeys Juelsodwi aiow si 3
(I7'1) $§9 :L10T-010C

MO||3} UdJeasal Jeak-1s.14 ‘uonesijqnd s11padxe
(ST'1) 99'9 :9107 ©]sO woJy qyd (zT1) £571 Fe1) ¥S°1 01 e1ep 91Bd1IqE) 4O AJIs|ey 01 9|qeadadde si 31 ‘s3ulpuly JNoA JO JUSPHUOD 49M NOA §|
(padods ‘uonedjqnd s1padxs 01 s3nsa. A101dIpeIuod
95.J9A9J) 9pMINIE [BUOS.ID] (1) ve'l (6T'1) 681 Jwo AjpANDd3[as 01 9|qeadande si 31 ‘s3ulpuly INOA JO JUSPLUOD d4aM NOA §|
(z6'0) 1¥¥ (65°0) 1L¥ "95[9 SuodaWOS Aq pa3esaudl seapl a3 4o} JPaUd el 01 jeludoudde JaAsu st 3|
(£8°0) Lv¥ «(15°0) €8 *95|9 UOAWOS Aq pajetauald e1ep ay3 Joj 1paLd el 01 aleludoudde JaAsu st 3|
(92°0) 19 (15°0) 82+ *9S[9 SUOBWIOS JO SUNIIM JO SPIOM B3 10} JIPaJd el 01 elidoadde Jaasu s 3|
(9£7) 89°21 -uedyiuSis Ajjeonsnels si 3eyl 3nsad e spaI£ 3eyl punoy
:£107-0102 o 1) zLe «(76°0) TEY SI 9UO |UN SISA[eUE JO SPOYIBW JUBIBYIP JO A13LIEA € A1 01 relidouadde usasu si g
MO|[3} UdJeasa JBaA-1S.14 'sem A|[en3de 31 ueyy
(z6'1) ¥9°81 (£9°0) S2¥% A(8€0) 06 19139q 00| JusWIIadXa Ue 3>ewW O3 BIep [eIusawWIIadxa Ja3e 01 aelidoadde uaAsu si )
1910T OISO woJy qud 2uawiiadxs aya paionpuod 3uiAey Ajjemde
= OPMIIIE [BIBUSD) (10°1) 95¥% (€8°0) S9'+ INOYIM PIBDID USSq SARY Jey3 BIBp [BuswlIadxe 14odau 03 orelidoadde Jaasu s1 3|

£L87-69C = N 6C-08C = N IL=N

pue | =N =L10T-010T MO||3} 910T °IsO
4S9403s 3[edSqns uewIYdI[e)| yoaeasad aeak-jsai4 woJay ayd uonsand

'/ 107—010T SMO|[9} YdJeasal Jeak-1sl) PUe 9| Qg O|SO Ul SQyd 40} $9400s urwYdley| ‘sopmnie (QS) 98edsAy T djqeL



Hofmann and Holm

"9[eds A114891U] JUSWUOIIAUS 28359 92 SUIWLIO) USUYM PDI0DS 9SI9ADYe.

uonsanb

(€1°1) L6°€ 6C ¥T L 6 z A11u833u1 Ydaeasad & pey | JI S 03 OYym Mawy| | 9
S9IpNIs [eJO)

-o0p Aw pIp | a4aym (ajoym e se) dnoud youeasad

(zT'1) 60T / € 8 €T 6T ay3 ul payowo.d jou sem AISa3ul Ydueasay G
A)a8a3u1 youeasad pajowoud Apmis [eao1d0p

(06°0) SEF 6¢€ 6l 8 4 | Aw pip | 849ym dnous sy3 ui susydJaeasad Jojun(
Ana8a3ul youeasad pajowoud Apnmis [eao1d0p

(98°0) ¥ W 1T q ré I Aw pip | a49ym dnoud ay3 ul sU9Y2IEISI JOIUSS ¢
SJUSPNIS [BJOIDOP YIIM SUONE[S JBY/sIy Ul

(z8°0) ¥S'v 6¥ ¥l 9 | | Ana8a3ur Yyoueasad pake|dsip Jdosiaiadns urew A g
Y2Je9$94 UMO J3Y/sIy ul

(£20) TSV 9% 8l 9 0 | Ana8a3ul Yyoueasad pake|dsip dosiasadns urew A} °|
9a.3e 9au3esIp Jou aa.3esip suonsand

(gs) ues|y AjBuong 90.3y CENFNEIRIEIN 2au3es1 AjBuong sa11039ed asuodsay

‘1L = N ‘JUSWIUOJIAUD YdJeasad ay) jo A3u3aiu| € 9|qeL



8 Research Ethics 15(3-4)

16

14

14

12

10

o
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Figure I. Research integrity environment scale (red indicates respondents with an average
score below “agree” in relation to integrity environment items).

Table 4. Co-variation between the research environment integrity scale and knowledge about
or pressure toward scientific dishonesty in the research environment.

Spearman’s correlation Approximate T p
(ordinal-ordinal)

Knowledge about dishonesty 0.356 3.05 0.003
Pressure toward dishonesty 0.376 3.27 0.002

number 5 reverse scored (see Figure 1). Table 4 shows the correlation between the
integrity environment and a simple summative scale of the questions about knowl-
edge about scientific dishonesty in the research group and a simple summative
scale of the questions about experienced pressures where authorship pressure was
excluded (as the results show that this can be considered to be normalized to a
large extent in the environment). The correlations were calculated using Spearman’s
rho test for ordinal data. We also conducted analyses of possible correlation
between the integrity environment and attitude questions and scales, but found no
co-variation.

Discussion

The results show that recently finished PhDs from the Faculty of Medicine at the
University of Oslo know of scientific misconduct within the departments in which
they did their PhD research. This includes serious forms of dishonesty, such as
fabrication, falsification, and plagiarism. A smaller proportion of the PhDs report
pressure to commit serious forms of scientific misconduct and some even admit
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to having personally committed such misconduct. The results also show that
some of the PhDs perceive that the research community they were part of during
the fellowship does not promote scientific integrity. The study furthermore reveals
a connection between the PhDs’ attitudes and their perception of integrity in the
research community.

While it is encouraging to see that attitudes to some forms of misconduct change
in the right direction, it is worrying that other forms of questionable research prac-
tices are still considered acceptable by some finished PhDs.

Our results concur with previous studies in Norway (Hofmann and Holm, 2016;
Hofmann et al., 2013; Holm and Hofmann, 2018), Scandinavia (Hofmann et al.,
2015; Jensen et al., 2018; Nilstun et al., 2010), and internationally (Fanelli, 2009).
Reported breaches of scientific integrity are somewhat higher in our studies than
in studies in Norway covering a wider range of disciplines (Elgesem et al., 1997,
Hjellbrekke et al., 2018). This can of course be due to the fact that medicine and
health care are worse than other disciplines, but most likely this is due to the low
response rate of the transdisciplinary studies.

There are reasons to believe that researchers are reluctant to disclose their own
scientific misconduct, even in anonymous surveys. Reported practice may there-
fore be underestimated in this study.

Interestingly, this study reveals a significant authorship problem. Only 60%
of respondents reported that they had not experienced unethical pressure on author-
ship during the course of the doctorate. The fact that the percentage of reports of
authorship problems is higher in this study than in previous studies is most likely
due to the fact that the respondents who have recently finished their PhDs have
more publishing experience than the PhD students surveyed in the previous studies.
This high incidence of pressure toward authorship misconduct is seen, even though
all respondents indicate in the answers to the attitude questions that they know this
is wrong. This may indicate that the pressure is high and that this is an environmen-
tal problem more than an integrity problem with PhD candidates. This corresponds
with the comment to a similar study in Denmark, where the editor of the Journal of
the Danish Medical Association states that it would be odd if the main supervisor
was not a co-author of the PhD student’s publications and also that . . . I would,
for example, not myself think it was fun to be a co-supervisor and then not to be a
co-author of any of the articles. It is not reasonable, assumed - of course - that the
Vancouver rules are met” (39). If there is also such a conception in Norwegian
research environments that certain seniors should be co-authors and if they clearly
indicate that everything else would be unfair and that they then would not consider
supervising, because it would no longer be “fun,” it may be very difficult for PhD
candidates to resist authorship pressures, even in those cases where the criteria in
the Vancouver (i.e. ICMJE) rules on authorship are not met.
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This study also shows that there is a difference in attitudes toward research
integrity between PhD students and PhDs. In relation to some issues, the PhDs
have stricter norms, such as using statistical analysis methods in inappropriate
ways, while appearing to be more relaxed for others, such as in relation to expedit-
ing publications. However, the differences are only statistically significant for
some of the stricter norms.

The results are also consistent with the “environmental hypothesis,” that is,
scientific dishonesty is at least as much an environmental problem as a personal
integrity issue (Mumford et al., 2007, 2009). However, the hypothesis that “good
norms for research are something that one learns in the lab/clinic and not on a
course” must be modified to also include bad norms.

Although this study has a high response rate, it also has some weaknesses. It
was not possible to track all the PhDs after they had finished. We used a variety of
methods to reach as many as possible, but some had moved (back) abroad and oth-
ers may have changed names. Those who had the opportunity to participate repre-
sent 45% of all those who received their PhD from the faculty in 2016. Those who
responded accounted for 38% of all PhDs. Although this still represents a very
favorable response rate compared to other studies, we are reluctant to claim that
our respondents are representative of finished PhD candidates. There is reason to
believe that scientists refuse to disclose their own dishonesty, even in anonymous
surveys. They may therefore have under-reported their own research misconduct.

Conclusion

We find that a significant proportion of recently finished PhDs know of serious
forms of misconduct in their research environment and some report such actions
themselves. A significant number of PhDs also report pressure to commit various
forms of misconduct during their fellowship. Authorship problems appear to be a
significant problem. The attitudes of the PhDs improve in some areas during PhD
studies, but appear unchanged on others, when we compared to the results from
same group when they were research fellows. There is a connection between atti-
tudes and environmental integrity factors, which suggests that scientific fraud is as
much an environmental problem as an integrity problem. If this is correct, integ-
rity-promoting measures should as much target environments as individuals.

Authors’ contribution

SH and BH have designed the study. BH has gathered the addresses to the PhDs from public
available lists of PhD defenses at the Faculty of Medicine at the University of Oslo and
acquired the data. SH has analyzed the data after discussions with BH. BH wrote the first draft
of the manuscript. SH has made essential contributions to the content of the manuscript and
both authors have contributed significantly in several revisions of the paper. Both have
approved the final version of the paper.



Hofmann and Holm I

Funding

None of the authors have received extra funding for this study beyond their ordinary sallaries.
Both authors have adjunct positions at the University of Oslo and are or have been involved
in educating PhD students.

All articles in Research Ethics are published as open access. There are no submission charges
and no Article Processing Charges as these are fully funded by institutions through Knowledge
Unlatched, resulting in no direct charge to authors. For more information about Knowledge
Unlatched please see here: http://www.knowledgeunlatched.org

ORCID iDs

Bjern Hofmann (2} https://orcid.org/0000-0001-6709-4265
Seren Holm (2} https://orcid.org/0000-0002-7200-5607

References

Ana J, Koehlmoos T, Smith R, et al. (2013) Research misconduct in low- and middle-income
countries. PLoS Medicine 10(3): e1001315.

Anderson MS, Martinson BC and De Vries R (2007) Normative dissonance in science: results
from a national survey of U.S. Scientists. Journal of Empirical Research on Human
Research Ethics 2(4): 3—14.

Bakker M and Wicherts JM (2011) The (mis) reporting of statistical results in psychology
journals. Behavior Research Methods 43(3): 666—678.

Bozeman B and Youtie J (2016) Trouble in paradise: problems in academic research co-
authoring. Science and Engineering Ethics 22(6): 1717-1743.

Davis MS, Riske-Morris M and Diaz SR (2007) Causal factors implicated in research mis-
conduct: evidence from ORI case files. Science and Engineering Ethics 13(4): 395-414.

De Vries R, Anderson MS and Martinson BC (2006) Normal misbehavior: scientists talk
about the ethics of research. Journal of Empirical Research on Human Research Ethics
1(1): 43-50.

DuBois JM, Anderson EE, Chibnall J, et al. (2013) Understanding research misconduct: a
comparative analysis of 120 cases of professional wrongdoing. Accountability in Research
20(5-6): 320-338.

Elgesem D, Jasund K and Kaiser M (1997) Fusk i forskningen. En studie av uredelighet
og diskutable forskning ved norske universiteter. [Fraud in research. A study of dishon-
esty and questionable research at Norwegian universities]. Oslo: De nasjonale forskning-
setiske komiteer.

Fanelli D (2009) How many scientists fabricate and falsify research? A systematic review and
meta-analysis of survey data. PLoS One 4(5): e5738.

Fanelli D (2010) Do pressures to publish increase scientists’ bias? An empirical support from
US States Data. PLoS One 5(4): €10271.

Fang FC, Bennett JW and Casadevall A (2013) Males are overrepresented among life science
researchers committing scientific misconduct. MBio 4(1): e00640—-00612.

George SL (2016) Research misconduct and data fraud in clinical trials: prevalence and causal
factors. International Journal of Clinical Oncology 21(1): 15-21.

Hjellbrekke J, Drivdal L, Ingierd H, et al (2018) Etikk og integritet i forskning — resultater
fra en landsomfattende undersokelse. Bergen: Universitetet i Bergen, De forskningsetiske
komiteene og Hogskulen i Vestlandet.


http://www.knowledgeunlatched.org
https://orcid.org/0000-0001-6709-4265
https://orcid.org/0000-0002-7200-5607

12 Research Ethics 15(3-4)

Hofmann B (2016) Uredelighet i forskning — hva vet vi? In: Vitenskapelig (u)redelighet. Oslo:
Cappelen Damm Akademisk, 155-185.

Hofmann B, Helgesson G, Juth N, et al. (2015) Scientific dishonesty: a survey of doctoral
students at the major medical faculties in Sweden and Norway. Journal of Empirical
Research on Human Research Ethics 10(4): 380-388.

Hofmann B and Holm S (2016) Vitenskapelig uredelighet — kunnskap, handlinger og hold-
ninger hos doktorgradskandidater. Tidsskrift for den norske legeforening, 136(17): 1442—
1447,

Hofmann B, Myhr Al and Holm S (2013) Scientific dishonesty—a nationwide survey of doc-
toral students in Norway. BMC Medical Ethics 14(1): 3.

Holm S and Hofmann B. (2018) Associations between attitudes towards scientific misconduct
and self-reported behavior. Accountability in Research 25: 290-300.

Jensen LB, Kyvik KO, Leth-Larsen R, et al. (2018) Research integrity among PhD students
within clinical research at the University of Southern Denmark. Danish Medical Journal
65(4): pii: A5469.

John LK, Loewenstein G and Prelec D (2012) Measuring the prevalence of questionable
research practices with incentives for truth telling. Psychological Science 23(5): 524-532.

Kalichman MW (2005) Surveys as a tool for training in scientific integrity. In: Macrina F (ed.)
Scientific Integrity: Text and Cases in Responsible Conduct of Research, 297-320.

Kalichman MW and Friedman PJ (1992) A pilot study of biomedical trainees’ perceptions
concerning research ethics. Academic Medicine 67(11): 769-775.

Komic D, Marusic SL and Marusic A (2015) Research integrity and research ethics in profes-
sional codes of ethics: survey of terminology used by professional organizations across
research disciplines. PLoS One 10(7): e0133662.

Lafollette MC (2000) The evolution of the “scientific misconduct” issue: an historical over-
view. Proceedings of the Society for Experimental Biology and Medicine 224(4): 211-215.

Martinson BC, Anderson MS, Crain AL, et al. (2006) Scientists’ perceptions of organiza-
tional justice and self-reported misbehaviors. Journal of Empirical Research on Human
Research Ethics 1(1): 51-66.

Martinson BC, Crain AL, Anderson MS, et al. (2009) Institutions’ expectations for research-
ers’ self-funding, federal grant holding, and private industry involvement: manifold driv-
ers of self-interest and researcher behavior. Academic Medicine 84(11): 1491-1499.

Marusic A, Bosnjak L and Jeroncic A (2011) A systematic review of research on the meaning,
ethics and practices of authorship across scholarly disciplines. PLoS One 6(9): €23477.

Mumford MD, Antes AL, Beeler C, et al. (2009) On the corruption of scientists: the influ-
ence of field, environment, and personality. In: Burke R and Cooper C (eds) Research
Companion to Corruption in Organizations. Northampton, MA: Edward Elgar Publishing.
145-170.

Mumford MD, Murphy ST, Connelly S, et al. (2007) Environmental influences on ethical
decision making: climate and environmental predictors of research integrity. Ethics &
Behavior 17(4): 337-366.

Nilstun T, Lofmark R and Lundqvist A (2010) Scientific dishonesty—questionnaire to doctoral
students in Sweden. Journal of Medical Ethics 36(5): 315-318.

Okonta PI and Rossouw T (2014) Misconduct in research: a descriptive survey of attitudes,
perceptions and associated factors in a developing country. BMC Medical Ethics 15(1): 25.

Pryor ER, Habermann B and Broome ME (2007) Scientific misconduct from the perspective
of research coordinators: a national survey. Journal of Medical Ethics 33(6): 365-369.



Hofmann and Holm 13

Pupovac V and Fanelli D (2015) Scientists admitting to plagiarism: a meta-analysis of sur-
veys. Science and Engineering Ethics 21(5): 1331-1352.

Ranstam J, Buyse M, George S, et al. (2000) Fraud in medical research: an international sur-
vey of biostatisticians. Controlled Clinical Trials 21(5): 415-427.

Redman BK, Yarandi HN and Merz JF (2008) Empirical developments in retraction. Journal
of Medical Ethics 34(11): 807-809.

Sarwar U and Nicolaou M (2012) Fraud and deceit in medical research. Journal of Research
in Medical Sciences 17(11): 1077—-1081.

Saurin TA (2016) Ethics in publishing: complexity science and human factors offer insights to
develop a just culture. Science and Engineering Ethics 22(6): 1849—1854.

Stern AM, Casadevall A, Steen RG, et al. (2014) Financial costs and personal consequences
of research misconduct resulting in retracted publications. Elife 3: €02956. Available at:
https://cdn.elifesciences.org/articles/02956/elife-02956-v1.pdf

Tijdink JK, Bouter LM, Veldkamp CLS, et al. (2016) Personality traits are associated with
research misbehavior in Dutch Scientists: a cross-sectional study. PLoS One 11(9):
e0163251.

Tijdink JK, Verbeke R and Smulders YM. (2014) Publication pressure and scientific miscon-
duct in medical scientists. Journal of Empirical Research on Human Research Ethics 9(5):
64-71.


https://cdn.elifesciences.org/articles/02956/elife-02956-v1.pdf

