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Abstract 

We conducted a systematic review and meta-analysis of anonymous surveys asking scientists whether they ever 

committed various forms of plagiarism. From May to December 2011 we searched 35 bibliographic databases, 

five grey literature databases and hand searched nine journals for potentially relevant studies. We included 

surveys that asked scientists if, in a given recall period, they had committed or knew of a colleague who 

committed plagiarism, and from each survey extracted the proportion of those who reported at least one case. 

Studies that focused on academic (i.e. student) plagiarism were excluded. Literature searches returned 12,460 

titles from which 18 relevant survey studies were identified. Meta-analysis of studies reporting committed (N=7) 

and witnessed (N=11) plagiarism yielded a pooled weighted estimate of, respectively, 1.7% (95%CI 1.2-2.4) and 

30% (95%CI 17-46). Basic methodological factors, including sample size, year of survey, delivery method and 

whether survey questions were explicit rather and indirect made a significant difference on survey results. Even 

after controlling for these methodological factors, between-study differences in admission rates were 

significantly above those expected by sampling error alone and remained largely unexplained. Despite several 

limitations of the data and of this meta-analysis, we draw three robust conclusions: 1- The rate at which 

scientists report knowing a colleague who committed plagiarism is higher than for data fabrication and 

falsification; 2-The rate at which scientists report knowing a colleague who committed plagiarism is correlated 

to that of fabrication and falsification; 3-The rate at which scientists admit having committed either form of 

misconduct (i.e. fabrication, falsification and plagiarism) in surveys has declined over time. 

 

Keywords: plagiarism, research misconduct, research integrity, data fabrication, data falsification, survey 

methodology.  
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INTRODUCTION 

Plagiarism violates the scientific principle „give credit where credit is due“ and undermines the reward system in 

science (Resnik 1998). Largely overlooked, like other forms of misconduct, until the early 1980s, plagiarism is 

now a priority of the research integrity agenda, and significant efforts are devoted to its identification, prevention 

and sanctioning (Steneck 1994; Anderson and Steneck 2011). Many research institutions and universities today 

have endorsed principles and standards for responsible conduct of research, for example by endorsing definitions 

of plagiarism, guidelines and policies to handle allegations, and courses and workshops on how to avoid and 

how to detect plagiarism (Antes et al. 2009; Resnik and Zeng 2010; Resnik and Master 2013; Godecharle et al. 

2013). Scientific journals have also been increasingly proactive against plagiarism, through the establishment of 

clear policies, guidelines and the pre-emptive use of text-matching software (Bosch et al. 2012; Supak-Smolcic 

and Simundic 2013; Baždarić 2012; Butler 2010; Horrom 2012; Martin 2013). 

Despite the considerable progress made in preventing, detecting, correcting and sanctioning plagiarism, accurate 

data on the prevalence and causes of this problem remain elusive, and it is far from clear whether plagiarism has 

actually declined or increased in recent decades (Plagiarism pinioned  2010; Giles 2005). Statistics concerning 

the incidence of retracted papers are commonly invoked in this context, and they would suggest, for example 

that 24% of retractions recorded in the PubMed database are due to duplicate publications or plagiarism (Fang et 

al. 2012). Retractions, however, are a flawed proxy of the prevalence of scientific misconduct because, at the 

extremely low rates at which they currently occur, their frequency is more likely to reflect the level of attention 

paid to retracting papers in specific countries, institutions or research fields (Fanelli 2013). Similar reasons make 

statistics about findings of misconduct an unreliable proxy. The Office of Research Integrity in the United States 

(hereafter, ORI), for example, reported only 14 findings of plagiarism compared to 119 findings of falsification 

or fabrication between the years 2000 and 2011 (ORI 2000-2011). This relative paucity of cases might reflect a 

lower likelihood of researchers to make allegations of plagiarism to ORI, possibly because in most cases the 

evidence for or against plagiarism is relatively clear, or could be explained by ORI’s practice not to process the 

allegations reflecting collaborative disputes (ORI 1994; Reich 2010; Anderson and Steneck 2011). The National 

Science Foundation (hereafter, NSF) reports similarly low numbers. NSF’s September 2013 semiannual report 

for example, reported seven cases. Clear statistics cannot be derived from NSF reports either, however, because 

NSF does not systematically report findings by category of misconduct (NSF 2013).  
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A text-matching software represents a new and much more reliable source of evidence for prevalence of 

plagiarism. The online public database Déjà vu, for example, systematically screens the literature records in the 

Medline database using the eTBLAST algorithm (Errami et al. 2009). Out of over 24 million records published 

since 2006, Déjà vu has identified 79,383 pairs of papers that are unusually similar. Of these, 4,517 have been 

verified manually, and 2,108 of these (i.e. circa 47%) have been confirmed as suspected cases of plagiarism or 

duplicate publication (Errami et al. 2009). Extrapolating these numbers to the total would suggest that circa 

0.15% of papers in the biomedical literature are plagiarized or duplicated. Statistics based on text-matching 

software produced by journal editors are higher than those of Déjà vu. Editors of the Croatian Medical Journal, 

for example, in 2009 and 2010 screened 754 manuscripts submitted to them and found that 85 (11%) of 

submissions had at least 10% of plagiarized text (Baždarić et al. 2012). The number of journals that are 

systematically screening the literature is growing rapidly and this will soon lead to highly reliable and fine 

grained information.  

Even the most accurate text-matching tools, however, ultimately require human verification, and the statistics 

they yield are therefore crucially influenced by the criteria with which plagiarism is defined. Differences of 

interpretation of the concept of plagiarism are therefore and important, and often overlooked, source of 

uncertainty estimating its prevalence. In very general terms, plagiarism may be defined as any “appropriation of 

another author’s ideas, results, processes or words without giving appropriate credit” (e.g. U.S. Federal Research 

Misconduct Policy 2000). The threshold of tolerance to such appropriation, however, can vary significantly 

across disciplines and countries (see Bouville 2008; Biagioli 2012; Wager 2011).  

Some of the ambiguities surrounding the concept of plagiarism and the ensuing difficulties in estimating its 

prevalence might be avoided when scientists are asked directly about whether they committed or witnessed 

behaviours that they perceive as representing plagiarism. Surveys have of course their own limitations. 

Respondents are likely to underreport their own misbehaviours, and overestimate that of their colleagues; 

moreover, admission rates for scientific misconduct are significantly affected by survey methodology (Fanelli 

2009). Nonetheless, anonymous surveys are still one of the preferred sources of information for scholars 

interested in scientific misconduct, and systematic reviews of survey literature may give useful insights into the 

general prevalence of the problem as well as the quality of available evidence. A previous study had examined 

the frequency of admissions of data manipulation and related Questionable Research Practices (hereafter QRP), 

yielding meta-analytical estimates and evidence of methodological factors that may bias their results (Fanelli 

2009). That meta-analysis excluded data on plagiarism, and the goal of this study was to fill this gap by 
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conducting a systematic review and meta-analysis of surveys that asked scientists whether they committed 

various form of plagiarism or knew someone who did. Results presented in this paper are part of a broader 

systematic review of studies about plagiarism. 

 

MATERIALS AND METHODS 

 

Literature search 

We used the boolean string: „plagiar*“ OR „duplicate publication“ OR „scientific misconduct“ OR „research 

integrity“ OR „academic dishonesty“ to search titles, keywords and abstracts of the following electronic 

resources:  

 

Bibliographic databases (N=35): 

Academic Search Complete, Art & Architecture Complete, Arts Humanities Citation Index (A&HCI), 

Astronomy database at Harvard-Smithsonian Center for Astrophysics, Business Source Complete, Canadian 

Evaluation Society, CiteSeer, EconLit with Full Text, Education Research Complete, EMBASE, ERIC, GeoRef 

In Process, GeoRef, GreenFILE, Health Source – Consumer Edition, Health Source: Nursing/Academic Edition, 

Historical Abstracts with Full Text, Humanities International Complete, IEEExplore, Information Science & 

Technology Abstracts, International Nuclear Information System (INIS), JSTOR, Library Literary Reference 

Center, MasterFILE Premier, MathSciNet, Medline, PsycINFO, CINAHL with Full Text, PubMed, Science 

Citation Index Expanded (SCI-EXPANDED), ScienceDirect, Scopus, Social Sciences Citation Index (SSCI), 

SocINDEX with Full Text, SPIRES.  

Grey literature databases (N=5):  

BELIT (Bioethics literature database), British Library Integrated Catalogue, Canadian Evaluation Society, 

EthicShare, OpenGrey. 

Scientific journals (hand-searched because their titles frequently occurred in our electronic searches N=9):  

Journal of Medical Ethics, PLoS ONE, Science and Engineering Ethics, Ethics & Behaviour, Accountability in 

Research: Policies and Quality Assurance, Lancet, British Medical Journal, Annals of Internal Medicine, 

Science. 

In addition, we searched the reference lists of relevant books, reviews and research articles. 
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No restrictions were applied to publication type, publication year or language. The main search was conducted 

on May 11, 2011 while a last literature search for major platforms (Web of Science, Scopus, Pubmed, EBSCO, 

Ovid) was performed on December 31, 2011. 

Based on title and abstract, we compiled a list of potentially relevant articles, the full-text of which was then 

retrieved and examined. Studies were screened and selected by VP, and the final list of included and excluded 

studies was reviewed and discussed by the two authors (Table S1). We excluded: 1- Studies that did not assess 

the actual prevalence of plagiarism (e.g. surveys reporting prevalence of self-plagiarism, perception of 

prevalence, opinions about the seriousness of different behaviors, propensity to commit plagiarism); 2- Studies 

that assessed the prevalence of plagiarism among high school, undergraduate and graduate students problems 

often defined as “academic misconduct” (e.g. surveys asking students about their misbehaviors during exams, in 

PhD thesis or in their coursework). Surveys on graduate students were included only if they referred to 

misconduct in scientific research; 3-Studies that did not report data in usable format - in particular, we excluded 

studies which did not separate data on plagiarism from data on falsification and fabrication, studies that did not 

report results as frequencies or proportions, and studies from which the proportion of respondents reporting no 

misconduct could not be calculated (e.g. surveys whose results did not include a “none”, “never”,  or “nobody” 

category). 

 

Extraction of data 

Following the methods of a previous meta-analysis on fabrication and falsification (Fanelli 2009), we collected 

proportions of respondents who admitted committing or witnessing the specified behaviour at least once. From 

each survey, we combined all data representing non-zero admissions, irrespective of the numerical category used 

in the specific survey, and calculated the proportion, amongst all respondents, of those who explicitly recalled at 

least one instance of the specified behaviour, as opposed to those that either did not respond or denied having 

committed or witnessed the behavior (see Fanelli 2009 for further details). 

Data that were presented in partitions not of interest to this meta-analysis (e.g. male/female, PhD 

students/experienced researchers, etc.) were recombined in one category. Data were collected twice 

independently, by VP and one research assistant (Dora Karmelić). 
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Analyses of data 

The main outcome of effect of the meta-analysis of prevalence surveys was the proportion of respondents who 

admitted committing or witnessing the behavior in question at least once. Proportions and relative standard 

errors were logit-transformed, as recommended when proportions are small (Lipsey and Wilson 2000). In one 

study (i.e. Nilstun et al. 2010), the proportion reported was changed from zero to 0.0001, to avoid infinity in the 

logit transformations. Analyses used standard inverse-variance weighting, and heterogeneity was measured with 

Chochran’s Q and I
2
 statistics. Both quantities are directly proportional to the amount of between-study 

variability. Cochran’s Q tests heterogeneity for statistical significance, whereas I
2 

expresses the proportion of 

total variation in study estimates that is due to heterogeneity. Irrespective of whether Cochran’s Q was 

statistically significant, we pooled effects using a random effects model based on restricted maximum likelihood 

estimation. This is a conservative approach, chosen because heterogeneity amongst studies is a theoretically 

plausible assumption, supported by previous evidence (Fanelli 2009) and the number of included studies is 

small, which limited the statistical power to detect heterogeneity at formally statistically significant levels.  

Mixed-effects meta-regression was used to explore sources of variability in admission rates, testing each factor 

individually. In secondary and exploratory analyses, a step-forward approach was used, in which significant 

factors retained in the model as covariates whilst each remaining factor was tested again, one at a time. This 

procedure increases the rate of false positives, but reduces that of false negatives, yielding more robust 

conclusions with respect to null findings. The following variables were examined:  

Characteristics of respondents: 

- country in which the study had been conducted (a binary factor separating surveys conducted in 

the United States from those in any other country, including cross-national surveys) 

- discipline of participants (a binary factor separating surveys conducted amongst biomedical 

researchers form surveys in all other disciplines, including cross-disciplinary surveys) 

- career level of respondents (a binary factor separating surveys conducted amongst PhD students 

from surveys amongst all other categories of researchers) 

Methodological factors: 

- questionnaire delivery method (a binary factor separating surveys in which the questionnaire was 

handed out from those that were emailed mailed)  

- response rate (percentage of respondents) 
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- use of the word “plagiarism” (a binary factor identifying surveys that avoided using the word 

“plagiarism” ) 

- recall period (a binary factor separating surveys in which the questions specified recall period) 

- sampling method (a binary factor separating surveys in which the sample of respondents was 

drawn at random) 

- year in which the survey had been conducted (different from year of publication). 

Additional variables were tested for non-self reports, as described separately in the text. 

 

Comparison between plagiarism and other forms of misconduct 

When comparing data on different forms of misconduct, which come from the same surveys and are therefore 

not independent, we used a matched-control paradigm. We tested the magnitude and direction of the difference 

between proportion of reported plagiarism and that of data manipulation within each survey, using Wilcoxon’s 

signed ranked test with continuity correction. This approach is the only correct one for paired data, and it 

controls for any possible difference between survey characteristics, including sample size, population, method 

etc. 

 

Robustness tests 

The risk of publication bias, particularly in the form of file-drawer effects, was assessed using funnel plots, in 

which effect sizes are plotted against a measure of precision to assess any asymmetry. In particular, we assessed 

whether effect sizes correlated with the sample size of the survey.  It should be emphasized, however, that the 

funnel plot test is of limited use when the number of primary studies is small and between-study heterogeneity is 

large, because these conditions make the interpretation of funnel plots very ambiguous (Terrin et al. 2003; 

Macaskill et al. 2001; Ioannidis 2008). 

The robustness of results was assessed by recalculating effect sizes after excluding one study at a time from the 

total. To further assess the robustness of results obtained amongst non-self reports, which showed very high 

levels of heterogeneity, we repeated the sensitivity analysis removing two studies at a time instead of one.  

Data analyses were performed with the open-source statistical software R, using the package “metafor” v.1.9-3 

(Viechtbauer 2010). 
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RESULTS 

Study selection  

The literature search yielded 12,460 titles, from which, after inspecting title and abstracts, we identified a total of 

72 potentially relevant studies for which the full text was retrieved and examined. A total of 17 survey studies 

were included in the meta-analysis on the prevalence of plagiarism. Seven of these surveys included questions 

about respondents’ own behaviour (self reports) and eleven included questions about respondents’ colleagues 

(non-self reports). The study selection procedure is presented in Fig. 1 (see Table S1 for further details on 

excluded studies).  

Studies included in the review had been conducted in a period from 1987 to 2010, mostly in the United States, 

and the majority (N=12) was published in peer-reviewed scientific journals. All studies had been published in 

English, except one, which was written in Turkish and was translated for use in the study. Characteristics of 

survey studies are presented in Table 1.  
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Fig. 1 Study selection flow diagram 
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Table 1. Characteristics of survey studies included in a review 

paper ID subjects sample 

type N RR 

(%) delivery method discipline country year of 

survey 

self/ 

non-

self 

type of 

publicati

on 

(Tangney 1987) researchers n.s. 245 22 handed out multi USA 1987 ns NPRSA 

(Kalichman and 

Friedman 1992) 
research trainees at the 

University of California 
population 549 27 handed out biomedi-

cine 
USA 1990 s PRSA 

(Swazey et al. 

1993) 
PhD + faculty from 99 of the 

largest graduate departments 
n.s. 2620 65.5 postal mail + 

prepaid return + 

postcard to 

confirm response 

multi USA 1990 ns NPRSA 

(Greenberg and 

Goldberg 1994) 
members of the Society for Risk 

Analysis, American Industrial 

Hygiene Association, 

Association of Environmental 

and Resource Economists 

not random  478 32 postal mail multi USA 1991 ns PRSA 

(Eastwood et al. 

1996) 
UC postdoctoral fellows population 324 32.8 postal mail + 

follow up 
biomedi-

cine 
USA 1993 s PRSA 

(Bebeau and 

Davis 1996) 
current and former program 

chairs and Association officers 

(1990-1995) of the American 

Association for Dental Research  

population 76 78 postal mail + 

follow up + 

prepaid return + 

postcard  

dental 

medicine 
USA 1995 ns PRSA 

(Dotterweich and 

Garrison 1998) 
faculty of the Association to 

Advance Collegiate Schools of 

Business  

random  536 33.6 single postal 

mail and cover 

letter 

economics internatio

nal 
1997 s+ns PRSA 

(May et al. 1998) British addiction researchers random  36 51 postal mail biomedi-

cine 
UK 1997 ns letter 

(Geggie 2001) medical consultants working in 7 

hospital trusts in the Mersey 

region 

population 194 63.6 postal mail + 

prepaid return 
biomedi-

cine 
UK 2000 s PRSA 

(Burgess and 

Mullen 2002) 
members and fellows of the 

British Institute of Occupational 

Hygienist 

not random  43 86 postal mail industrial 

hygiene 
UK 2001 ns PRSA 

(Koklu 2003) faculty of University of Ankara population 70 10 email + reminder multi Turkey 2002 s PRSA 

(Martinson et al. 

2005) 
NIH researchers population 3247 47.2 postal mail + 

prepaid return 
biomedi-

cine 
USA 2002 s PRSA 

(Kattenbraker 

2007) 
health educators population 153 25.8 email + 3 follow 

up emails 
biomedi-

cine 
USA 2005 ns PhD 

thesis 

(Titus et al. 

2008) 
NIH researchers; one survey 

respondent per academic 

department 

random  2212 52 pre-notification 

+ postal mail + 

reminder + 

additional survey 

packet + follow 

up letter 

biomedi-

cine 
USA 2006 ns tech. 

report 

(Allen et al. 

2011) 
active IS researchers with 

contact information in the 

Association for Information 

Systems faculty directory 

population 592 24 email with Q, 

follow up postal 

letter 

informa-

tion 

systems 

mostly 

USA, 

Canada 

& EU 

2008 ns PRSA 

(Nilstun et al. 

2010) 
PhD students attending Research 

integrity course (not mandatory) 
not random  134 58 handed out biomedi-

cine 
Sweden 2009 s PRSA 

(Bedeian et al. 

2010) 
faculty of the Association to 

Advance Collegiate Schools of 

Business, only PhD granting 

departments in the USA 

population 384 23.4 email + follow 

up 
economics USA 2010 ns PRSA 

Abbreviations: N - number of respondents who returned questionnaire; RR - response rate; delivery method –a way questionnaire was delivered to 

respondents; self (s) - questionnaire included questions on the behavior of respondents; non-self (ns) - questionnaire included questions about the behavior 

of the respondent's colleagues; type of publication categories are: PRSA - peer reviewed scientific articles; NPRSA - not peer reviewed scientific articles 
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Self-report admission rates 

A mean pooled weighted estimate of 1.7% (95%CI: 1.2%-2.4%) of respondents admitted to having committed a 

form of plagiarism at least once (N=7, Fig. 2, see Table S2 for details of questions asked within each survey). A 

similar admission rate was obtained when only questions explicitly using the word “plagiarism” were included in 

the analysis, (1.8%, 95%CI: 1.2%-2.9%, N=5). Between-studies heterogeneity was not significantly different 

from that expected by sampling error (Cochrane Q=7.01, df=6, P=0.32; I
2
=30%), although statistical power to 

detect heterogeneity was low. Meta-regression identified four study characteristics that, taken individual, had a 

statistically significant influence on the outcome. Admission rates were negatively associated with response rate, 

delivery method (mailed surveys yielded lower admissions), and year of survey (admission rates have declined 

over time). In addition, surveys conducted amongst students had significantly higher admission rates than the 

others (Table 2). 

 

 

Fig. 2 Forest plot of admission rates of plagiarism in self reports. Individual studies are sorted according to the year in which 

the survey was conducted. Square size is directly proportional to the sample size of the study, horizontal lines represent 95% 

confidence interval, and vertical dotted line corresponds to the pool weighted estimate 
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Table 2. Effects of study characteristics on admission rates for plagiarism in self reports 

factor b se e
b
 z P 

limited recall 

period 
-0. 36 0.31 0.7 -1.17 0.24 

avoid word 

"plagiarism" 
-0.22 0.34 0.8 -0.63 0.527 

response rate -0.02 0.01 0.98 -2.4 0.025 

delivery method 

(mailed vs. 

handed out) 
-0.65 0.29 0.52 -2.24 0.025 

PhD students vs. 

researchers 
0.65 0.29 1.92 2.24 0.025 

research domain 

(biomedical vs. 

other) 
0.16 0.45 1.16 0.34 0.728 

country (US vs. 

other) 
0.027 0.42 1.03 0.07 0.948 

year of survey -0.05 0.02 0.95 -1.99 0.047 

sampling method 

(non random vs. 

random) 
-5.16 8.64 0.01 -0.6 0.55 

Meta-regression estimate (b) of the effect of various study characteristics on the logit-transformed proportion, with its 

corresponding standard error (se), odds ratios (eb), and statistical significance. Each study characteristic was tested separately. 

 

 

 

Non-self report admission rates 

A mean pooled estimated 29.6% (95%CI: 17.4%-45.5%) of respondents admitted to knowing at least one 

colleague responsible of plagiarism or related behaviours (N=11, Fig. 3, see Table S2 for details of questions 

asked within each survey). If only questions using the explicit term “plagiarism" were included (N=9), the mean 

pooled estimate was slightly lower, but the difference was not statistically significant (i.e. 23.61%, 95%CI: 

12.2%-40.6%). 

Between-study heterogeneity was large and statistically significant, both across the entire sample and amongst 

studies using the term “plagiarism” (respectively, Q=947.36, df=10, P<0.001; I
2
=99%; Q=382.25, df=7, 

P<0.001; I
2
=98.8%). None of the study characteristics that were hypothesized to account for between-study 

heterogeneity had a statistically significant effect if tested alone (Table 3). We therefore conducted further 

exploratory analyses, testing for further study characteristics. These exploratory analyses suggested that two 

study characteristics might explain part of the between-study differences. One had to do with the style in which 

questions were asked. Surveys that had asked more generic and/or indirect questions, e.g. “Have you […] 
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observed or heard about […] (Bedeian et al. 2010) “Have you suspected […] (Tangney 1987), had significantly 

higher admission rates compared to studies that had asked specifically about the respondents’ witnessing and/or 

direct knowledge of misconduct, e.g. “Have any of your colleagues at your present academic institution ever 

engaged in any of the following activities” (Dotterweich and Garrison 1998). A second factor identified was an 

interaction between the year of survey and study size. Non-self admission rates apparently increase over time 

amongst small studies and not the large ones (Fig. 2). A regression model that combined these factors together 

was highly statistically significant (Table S4). 

 

 

Fig. 3  
Forest plot of admission rates of plagiarism in non-self reports. Individual studies are sorted according to the year in which 

the survey was conducted. Square size is directly proportional to the sample size of the study, horizontal lines represent 95% 

confidence interval, and vertical dotted line corresponds to the pool weighted estimate. 

 

If self- and non-self report studies were combined in a single meta-regression multivariable model, taking only 

one data point from each survey (when a survey had data on both self-and non-self, only the former was 

included), three study characteristics where identified as statistically significant moderators of general admission 

rates: a dummy variable separating self- from non-self reports (b=-3.07±0.43, z=-7.07, P<0.001), a dummy 
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variable separating questions using and not using the explicit term “plagiarism” (b=0.92±0.43, z=-2.13, 

P=0.033), and survey sample size (b=-0.0006±0.0002, z=-3.03, P=0.002).  

 

Table 3. Effects of study characteristics on admission rates for plagiarism in non-self reports 

 

 

factor b se e
b
 z P 

limited recall period 0.44 0.73 1.54 0.6 0.551 

avoid word "plagiarism" 1.11 0.74 3.02 1.5 0.133 

response rate -0.002 0.02 1.00 0.12 0.901 

delivery method (mailed vs. handed 

out) 
-0.12 1.28 0.89 -0.09 0.927 

PhD students vs. researchers NA NA NA NA NA 

research domain (biomedical vs. 

other) 
0.16 0.75 1.17 0.21 0.831 

country (US vs. other) -0.13 0.74 0.87 -0.18 0.857 

year of survey 0.03 0.05 1.00 0.71 0.481 

sampling method (non random vs. 

random) 
-0.46 0.78 1.57 -0.58 0.560 

Meta-regression estimate (b) of the effect of various study characteristics on the logit-transformed proportion, with its 

corresponding standard error (se), odds ratios (eb), and statistical significance. Each study characteristic was tested separately. 

 

 

 

Robustness of results 

Funnel plots for self-reports show no obvious sign of publication bias. If anything, smaller studies show an 

asymmetry towards reporting small effects (Fig. S1), contrary to what a file-drawer effect would be expected to 

produce. Non-self reports, on the other hand, suggest a negative relationship between reported admission rates 

and study size, although the level of heterogeneity is so high as to impede any conclusive inference (Fig. S2).  

To assess the robustness of our meta-analytical estimates, we recalculated admission rates on self and non-self 

reports leaving out one study at a time. Admission rates thus recalculated were never significantly different from 

the overall summary estimate, both for self- and non-self reports (respectively, Fig. S3 and Fig. S4). 
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Heterogeneity was substantively reduced when one study was removed (i.e. Kalichman and Friedman 1992, 

which interestingly is also one of the only two surveys on research trainees), but the corresponding prevalence 

estimated was not substantively lower (Fig. S4). We further assessed the impact that the high heterogeneity 

observed amongst non-self reports might have had on our estimations by recalculating non-self admission rates 

and their relative confidence intervals leaving out two studies at a time. The distribution thus obtained of pooled 

summary estimates and their lower and upper 95% boundaries was generally consistent with our initial findings, 

suggesting that average estimated non-self admission rates fall somewhere between 35% and 40%, with the most 

conservative estimate for the lower 95% confidence limit being 13.6% (Fig. S5).  

 

Comparison between plagiarism and fabrication/falsification  

Seven of the included self-reports and eleven of the included non-self reports had posed questions on data 

fabrication, falsification or modifications in addition to questions on plagiarism. These studies largely overlap 

with those included in a previous meta-analysis (Fanelli 2009) (see Table S3). Meta-analysis of these studies 

yielded a pooled summary estimate of admission rates for data manipulation practices of 1.2% (95%CI: 0.5%-

2.8%) for self, and 18.5% (95%CI: 12.1%-27.3%) for non-self reports – results not significantly different from 

previous estimates (Fanelli 2009).  

Admission rates for fabrication and falsification were significant predictors of the rate of plagiarism amongst 

non-self reports (meta-regression on logit-transformed proportions: b=1.148±0.35, z=3.25, P=0.001). A much 

smaller, and not statistically significant effect was observed amongst self-reports (inverse-variance weighted 

regression: b=0.08±0.12, z=0.81, P= 0.419) (Fig. 4). Plagiarism was reported at significantly higher frequencies 

than data fabrication and/or falsification in non-self reports (Wilcoxon signed rank test with continuity 

correction: V=35, P=0.021), but not in self-reports (V=14, P=1). If self- and non-self reports were combined, 

plagiarism was still significantly reported at higher rates across surveys (V=99, P=0.029). 
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Fig. 4 Admission rates for plagiarism in self reports (black circles) and non-self reports (white circles) plotted against 

admission rates for fabrication, falsification or alteration of data (see Fanelli 2009). Circle size is proportional to the 

logarithm base 10 of sample size, simple un-weighted linear regression lines are added to (dotted lines) help visualize trends 
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DISCUSSION 

We searched the literature for surveys that had asked scientists to report anonymously whether they had 

committed a form of plagiarism or knew a colleague who did, in a past given number of years. Meta-analytical 

pooling of results across all included studies suggests that, on average, around 2% of respondents admitted 

having committed some form of plagiarism, and 30% admitted having witnessed it amongst colleagues. Over the 

years, admission rates of plagiarism in surveys have declined amongst self-reports, but have remained stable 

amongst non self-reports. These patterns point to interesting parallels between data on plagiarism and data on 

fabrication and falsification. Before discussing the implications of these latter, however, we emphasize and 

discuss important limitations to our results.  

A first limitation of this analysis is intrinsic to the nature of survey data, which can be strongly influenced by 

study design characteristics. The present meta-analysis suggests that admission rates for scientific misconduct 

are significantly higher in surveys that were handed out rather than mailed or emailed, surveys that avoided 

using the technically incriminating word “plagiarism” and surveys that use questions of a less direct, more 

generic nature (e.g. “have you ever observed or heard about”, “have you suspected”). Very similar effects were 

noted in a previous meta-analysis on survey data on fabrication and falsification (Fanelli 2009), and can be 

explained by social desirability effects (Fisher 1993; Randall and Fernandes 1991). The finding that admission 

rates correlate in predictable ways to characteristics of questions asked may be interpreted as confirmation that, 

overall, surveys on scientific misconduct yield logically consistent results. The problem, however, is that these 

methodological effects were probably not taken into account when these surveys were designed, and controlling 

for them in a multiple meta-regression model, as we attempted to do, significantly reduces the power of analyses.  

A second limitation, technically connected to the first, comes from the large between-study heterogeneity that 

we observed, and that remained mostly unexplained. Ideally, results of studies included in a meta-analysis 

should differ from one another exclusively because of sampling error. The heterogeneity we detected, 

particularly amongst non-self reports, was largely above this level, a phenomenon that may be common in meta-

analyses on behavioral and social studies, where the subjects of investigation are highly complex and the level of 

consensus on theories and methods is often low (see Fanelli and Ioannidis 2013; Fanelli 2009, 2010; Fanelli and 

Glänzel 2013). In the most plausible scenario, part of the heterogeneity observed could be explained by 

methodological factors and another part by genuine differences in the rate of plagiarism that respondents in 

different studies had experienced. However, none of the characteristics of respondents that we tested in multiple 

regression, including discipline and country of origin, showed any significant effect, and very few of the 
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methodological factors turned out to have a significant effect at all in non-self reports and overall. Our statistical 

power to detect explanatory factors was low, however, therefore, it remains unclear to what extent survey results 

differed because of characteristics of respondents that we were unable to identify and test with sufficient power, 

and to what extent heterogeneity was caused by differences in study design and quality that our inclusion criteria 

failed to sift out. In self reports, we actually identified multiple methodological factors and study characteristics 

with significant effects on the outcome. We discuss the possible implications of these findings further below, but 

emphasize here that these results, obtained through multiple tests performed on a very small sample, have a high 

likelihood to be false positives.  

A third potential limiting factor is publication bias (term that we will use here to indicate a dearth of null or non-

significant results) which is a potential problem in any meta-analysis. In our sample, we found that the results of 

self reports were significantly linked to response rates, whilst those of non-self reports appeared both to be 

related to sample size as well as year of publication, in a manner that suggests that non-self admission rates 

might have grown over the years only amongst smaller studies. All these effects could indicate a significant and 

growing publication bias in the field. Surveys on misconduct, in other words, would be increasingly likely to be 

published if they have either large sample size, high admission rates, or if they report stronger results (high rates 

of plagiarism). Other explanations, however, are possible. In particular, we cannot exclude that small studies and 

recent studies used different study designs from larger or older studies. In a few specific cases, survey 

methodology clearly did vary both with study size and with year of survey. In at least one instance, in particular, 

the methodology of a larger study differed markedly from any previous one. Whilst most non-self reports did not 

control for duplicate reports of the same incident, one of the largest studies in the sample (i.e. Titus et al. 2008) 

did so, by selecting only one survey respondent per academic department and yielded much lower admission 

rates (3.1%). To keep a conservative approach in our analyses, this study was included in the meta-analysis, as it 

was in a previous meta-analysis (Fanelli 2009). This choice of inclusion might be questionable, and might have 

unduly increased the heterogeneity of the sample. However, excluding this study from pooling estimates lowers 

the level of heterogeneity by a modest extent (i.e. I
2
=98%) and raises the overall pooled estimates for non-self 

reports by a non-statistically significant amount (Fig. S4). Excluding this study also generally does not alter the 

results of our analysis in any substantive way. Survey methodology also appears to have changed over the years. 

In particular, later surveys tended more often to implement techniques that decrease social desirability effects, 

for example, they more often avoid using the word “plagiarism” and asking direct questions (see Table S2B 

survey studies of Allen et al. 2011, Bedeian et al. 2010, Kattenbraker 2007). It remains an open question whether 
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these recent methodological choices represent an improvement of survey methodology, and are therefore 

yielding more accurate estimates of the prevalence of misconduct.   

A fourth important limitation, specific to this study, is that our sample of studies is rather outdated, having been 

collected up to December 2011. The sample in our possession expands to a very limited extent what a previous 

meta-analysis had found (Fanelli 2009). New surveys, however, have been published since 2011, which if 

included might have altered some of our results and conclusions. For example, we did not observe a significant 

difference between studies conducted in the US and other countries, but recent surveys suggest that rates of 

plagiarism might actually be higher in developing countries (e.g., 9.2% Nigerian researchers have admitted 

committing plagiarism (Okonta & Rossouw 2012) and 53% of Indian researchers had observed plagiarism 

among colleagues (Dhingra & Mishra 2014)). Differences in misconduct rates between countries are also 

suggested by a recent meta-analysis, which found higher rates of reported authorship misuses in surveys 

conducted outside USA and UK (Marušić et al. 2011). Interestingly, survey data on fabrication and falsification 

would partially support these findings too, by showing a marked, although marginally non-significant, tendency 

for US researchers to report lower rates of data manipulation than any other country (Fanelli 2009). Therefore, 

the present analysis on plagiarism might lack some relevant information concerning differences between 

countries and possibly disciplines. 

Despite high and unexplained heterogeneity, possible file-drawer effects, and limitations in the sample’s 

representativeness, our analyses yielded three robust results. First, compared to data fabrication and falsification, 

plagiarism is admitted at similar frequencies but noticed in colleagues at higher frequencies. The most 

conservative estimate (i.e. the lowest 95% confidence limit) for admission rates of plagiarism was around 1.1% 

for self-reports, and 17% for non-self reports. If one or even two studies with extreme results were removed from 

the sample, the lowest 95% confidence limit would still be above 1.1% for self-reports, and 13.6% for non-self 

reports. These values are higher than those reported for data fabrication and falsification, for which the most 

conservative meta-analytical estimates (i.e. lowest 95% confidence limits) are, respectively, 0.3% and 8% 

(Fanelli 2009). In further support to this first conclusion, we found that, within a given survey, plagiarism is 

usually reported at higher rates that fabrication and falsification, at least amongst non-self reports. Second, rates 

for plagiarism and those for fabrication-falsification are correlated, at least amongst non-self reports. Third, 

admission rates for plagiarism have been decreasing over the years among self-reports and have not decreased 

amongst non-self reports, similarly to what was observed for fabrication and falsification (Fanelli 2009). 
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The observation that admission rates are higher for plagiarism than for falsification or fabrication in non-self 

reports, could be explained by the fact that plagiarism is perceived as a less egregious form of scientific 

misconduct (Cossette 2004; Borkowski and Welsh 2000). This perception might make scientists less reluctant to 

report instances of plagiarism, or might even make them more likely to commit it. Several studies showed that 

misbehaviors that are considered less serious, for example, many QRP, tend to be reported at higher frequencies 

(Martinson et al. 2005; Dotterweich and Garrison 1998; Bedeian et al. 2010; Bebeau and Davis 1996; John et al. 

2012; Fanelli 2009). Alternatively, admission rates for plagiarism could be higher because plagiarism is easier to 

detect than data manipulation, thanks to the widespread availability of online tools which are increasingly used 

by journal editors (Butler 2010; Kleikamp, E. 2013; Zhang and Jia 2012). Many respondents, therefore, might 

come into contact with problems of plagiarism when acting as journal editors or peer reviewers. However this 

latter hypothesis would also predict that non-self reports should have grown over the years, a prediction for 

which current evidence provides ambiguous support, as discussed above. 

The consistent finding that admission rates for all types of scientific misconduct are higher in non-self reports 

compared to self-reports could have several explanations, including the fact that people tend to see themselves as 

more better than average (what is sometimes called the “Muhammad Ali effect”, see Fanelli 2009). However, the 

simplest and most immediate explanation for this pattern is that self-reports provide statistics about one 

individual, the respondent, whereas non-self reports yield statistics about many individuals, i.e. the colleagues of 

each individual respondent. To infer the true prevalence of misconduct from non-self admission rates, one 

should divide these rates by the number of colleagues of each respondent and in addition control for the 

possibility that the same event is recalled by more than one respondent – both very difficult corrections to 

implement. The only study that was designed to control for multiple reporting of the same cases (i.e. Titus et al. 

2008), yielded markedly smaller admission rates even though it still did not control for the “multiple-colleagues” 

effect. 

Whilst non-self reports are likely to over-estimate the prevalence of misconduct, self-reports on sensitive topics 

like scientific misconduct are likely to underestimate it, because of social desirability and related effects. A 

survey study of over 2000 psychologists showed that respondents who are incentivized to tell the truth report 

higher rates of QRP and misconduct, with the magnitude of the increase was proportional to the gravity of the 

behaviour (John et al. 2012). Therefore, the true average proportion of scientists who at least once knowingly 

took ideas or text from a colleague without giving them appropriate credit is likely to lie somewhere between 

observed self-and non-self admission rates. 
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How can we explain the finding that, for any form of scientific misconduct, self-admission rates have been 

declining over the years, whilst non-self admission rates have not? A possible interpretation could be that 

scientists’ likelihood to commit scientific misconduct has actually decreased whilst their awareness and 

willingness to report others’ misconduct has remained stable or has increased. In this scenario, the actual 

prevalence of scientific misconduct would be declining, but the likelihood that scientists report it would have 

increased, so that the two effects compensate each other, keeping non-self report rates stable. Alternatively, we 

could hypothesize that scientific misconduct has not declined and that scientists have become increasingly 

reluctant to admit having committed it whilst they are just as willing as in the past to report the misbehavior of 

colleagues. This hypothesis would be supported by a recent survey of journal editors, 44% of which think that 

the frequency of data fabrication and falsification has not decreased, and that plagiarism and redundant 

publication has slightly increased (Wager et al. 2009). Both hypotheses would be compatible with evidence that 

scientists’ and editors’ awareness of scientific misconduct rules and regulations have increased, a trend that best 

explains the growing number of retractions in the literature (Fanelli 2013).  

The correlation between reported rates of plagiarism and fabrication-falsification of data suggests that the overall 

level of scientific misconduct could be, to some extent, characteristic of a particular population of scientists – i.e. 

of a country or of a particular field. This variability could reflect different levels in the average “honesty” of the 

population in question. This variability could reflect different levels in the average scientific integrity of the 

population in question. However, it would be most immediately, and perhaps more logically, likely to reflect the 

level at which respondents are aware and knowledgeable about scientific misconduct, and are therefore likely to 

recognize it and report it. The two explanations are not mutually exclusive. Empirical studies suggest that 

researchers who work in environments that value research integrity policies – for example by endorsing clear 

regulations, educational preventive programs and sanctions for misbehaviour - are less likely to report 

committing misconduct (Martinson et al. 2010; Honig and Bedi 2012; Martinson et al. 2006).  

In conclusion, we found consistent evidence that, across surveys: 1- the rate at which scientists report knowing a 

colleague who committed scientific misconduct is higher for plagiarism than data fabrication and falsification; 2- 

amongst surveys asking about the behaviours of colleagues, the rates of reported plagiarism are correlated to 

those of fabrication and falsification; 3- self admission rates for both plagiarism and fabrication and falsification 

have declined over the years, whilst non-self admission rates have not declined. These conclusions are limited to 

studies published earlier than 2012, and are largely based on data from Western countries and biomedical 

research. Survey data from other parts of the world and from other disciplines, which have been accumulating 
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after the present meta-study had been conducted, will greatly contribute to our understanding of all forms of 

scientific misconduct. However, this and a previous meta-analysis (Fanelli 2009) strongly suggest that subtle 

differences in how surveys are designed can significantly skew their results, greatly diminishing their validity 

and information value. Methodological factors should always be taken into account when interpreting results of 

published surveys. Developing and testing reliable methodologies for surveys studies on misconduct should be 

considered a priority in the RCR agenda. 
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Supplementary material - figures 

 
 

 
 

Fig. S1 Funnel plots for self report data, showing effect size plotted against sample size 
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Fig. S2 Funnel plots for non-self report data, showing effect size plotted against sample size 
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Fig. S3 Sensitivity analysis of admission rates in self reports. Plots show the weighted pooled estimate and 95% 

confidence interval obtained when the corresponding study was removed. Square size is proportional to the 

corresponding heterogeneity, measured by Q statistics. 
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Fig. S4 Sensitivity analysis of admission rates in non-self reports. Plots show the weighted pooled estimate and 

95% confidence interval obtained when the corresponding study was removed. Square size is proportional to the 

corresponding heterogeneity, measured by Q statistics. 
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Fig. S5 Sensitivity analysis of admission rates in non-self reports obtained by removing two studies at a time. 

Histograms show the frequency distribution of the mean pooled effect sizes (horizontal stripes), plus their 

corresponding lower and upper 95% confidence intervals (oblique lines), obtained by re-calculating meta-

analytical estimates after removing every possible pair of studies from the sample, one pair at a time 
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Supplementary material - tables 

 

Table S1. Survey studies excluded from a meta-analysis and reasons of exclusion 

  Study ID reason of exclusion 

1 Alt-White and Pranulis 2006  does not report on  research misconduct 

2 Anderson et al. 1994 no data on prevalence, same data used in Martinson 2006 

3 Anderson et al. 2007 no data on prevalence 

4 Anderson et al. 2007 no data on prevalence 

5 Arda 2012 no data on prevalence 

6 Bekkelund et al. 1995 in norweigan 

7 Beute et al. 2008 sample consists of students 

8 Borkowski and Welsh 1998 perceived prevalence, assessment of ethical quality 

9 Borkowski and Welsh 2000 perceived prevalence, assessment of ethical quality 

10 Braxton and Bayer 1996 no data on prevalence 

11 Brock et al. 2009 does not distinguish between different forms of misconduct  

12 Broome et al. 2005 no original data 

13 Broome et al. 2010 sample consist of the reviewers 

14 Brown and Kalichman 1998 no data on prevalence 

15 Cossette 2004 perceived frequency, included for causes 

16 Dick et al. 2001 sample consists of students 

17 Emanuel et al. 1998 not a questionnaire 

18 Enders and Hoovers 2004 sample not consisted of researchers 

19 Enders and Hoovers 2006 no data on prevalence 

20 Eret and Gokmenoglu 2010 presents data in format not usable for this review 

21 Fain and Gillespie 1990 no data on prevalence 

22 Fiack and Wagner 2008 no original data 

23 Freda and Kearney 2005 sample does not consist of researchers 

24 Gardner et al. 2005 no data on P, only FF 

25 Glick 1993 no data on P, only FF 

26 Glick 1994  no data on P, only FF 

27 Goldberg and Greenberg 1993 no original data 

28 
Grincevičienė and 

Grincevičienė 2007 
imprecise method 

29 Habermann et al. 2010 no data on P, only FF 

30 Hals and Jacobsen 1993 no original data 

31 Hals and Jacobsen 1994 no original data 

32 Jacobsen and Hals 1995 does not distinguish different forms of misconduct  

33 Korenman and Viosca 1993 does not distinguish different forms of misconduct  
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34 List et al. 2001 does not distinguish P from other forms of misconduct 

35 Lock 1988 imprecise method 

36 Martinson et al. 2006 no original data 

37 Mason et al. 1990 perceived prevalence 

38 McKay et al. 2007 perceived prevalence 

39 Meyer and McMahon 2004 misconduct not related to P 

40 Pancrazio and Aloia 1992 
does not distinguish different forms of misconduct, includes academic 

and scientific misconduct 

41 Penzel 2000 sample consists of students 

42 Poon and Ainudin 2011 perceived prevalence 

43 Price et al.  2001 
no data on prevalence, not even on perceived prevalence, only 

perception of ethical concerns 

44 Pryor et al. 2007 
perceived prevalence, first hand knowledge only for misconduct 

(FFP), included for causes 

45 Rankin and Esteves 1997 perceived prevalence, included for causes 

46 Ranstam et al. 2000 misconduct not related to P, included for causes 

47 Riordan and Marlin 1987 no data on prevalence 

48 Riordan et al. 1988 no original data 

49 Rose 2008 sample does not consist of researchers (clinical research associates) 

50 Simmons et al. 1991 does not distinguish different forms of fraud 

51 Vuckovic-Dekic et al. 2011 
does not distinguish different forms of misconduct, includes academic 

and scientific misconduct 

52 Wager et al. 2009 sample consists of editors 

53 Wenger et al. 1999 perceived prevalence 

54 Wester et al. 2010 no data on prevalence 

55 Yank and Barnes 2002 no data on prevalence 

 
Abbreviations: P = plagiarism; FF = data fabrication/falsification 
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Table S2. Questions asked in self and non-self reports regarding plagiarism 
A) Self-reports  

paper ID question 
recall 

period 
direct  behavior 

YES 

(%) 

Kalichman 

& 

Friedman 

1992  

Since entering a college/university have you no yes Plagiarized the work of someone else 2.7 

Eastwood et 

al. 1996  

Since entering a college or university have 

you 
no yes Plagiarized someone else's work 1.2 

Dotterweich 

& Garrison 

1998 

Have you at your present academic 

institution ever engaged in any of the 

following activities? 

no yes Plagiarism  1.7 

Geggie 2001  Since entering medical school have you  no yes Plagiarized the work of someone else 1.0 

Koklu 2003 Have you ever no yes 
used someone else’s work without 

acknowledgment (plagiarism) 
2.9 

Martinson 

et al. 2005  

Have you engaged in the specified behavior 

during the past three years 
yes yes 

Using another's ideas without obtaining 

permission or giving due credit 
1.4 

Nilstun et 

al. 2010 

Have you yourself during the last 12 

months ever 
yes yes Plagiarized data 0 

B) Non-self reports 

paper ID question 
recall 

period 
direct  behavior (X) 

YES 

(%) 

Tangney 

1987  

Have you at some time suspected a colleague in 

your field of X?? 
no no Plagiarizing 32 

Swazey et al. 

1993  

In this program, have you observed or had 

other direct evidence of the following types of 

misconduct? 

yes yes Plagiarizing  14.1 

Greenberg & 

Goldberg 

1994  

How often have you witnessed the following 

behaviors by risk scientist with whom you 

work?  

no yes Plagiarism 20 

Bebeau & 

Davis 1996 

Indicate the number of IADR/AADR members 

you have observed/experienced exhibiting each 

behavior within the last five years. 

yes yes Plagiarizing  54 

Dotterweich 

& Garison 

1998 

Have any of your colleagues at your present 

academic institution ever engaged in any of the 

following activities? 

no yes Plagiarism  22.3 

May et al. 

1998 

In the preceding four years  have you direct 

personal knowledge of 
yes yes Plagiarism 30.6 

Burgess & 

Mullen 2002 

Have you ever witnessed any of these activities 

among other hygiene professionals in the past 

5 years,  including non-BIOH hygienists? 

yes yes 

Plagiarism (i.e., copying whole or 

large parts of another's reports or 

text) 

51.2 

Kattenbraker 

2007 
Have you ever witnessed the behavior? no yes 

Using someone’s idea(s) or data 

without gaining permission or 

giving due credit 

34.6 

Titus et al. 

2008 

In the past 3 academic years, how many times 

have you observed or had other direct evidence 

of researchers in your department allegedly 

committing X? 

yes yes Plagiarism 3.1 

Bedeian 2010 

Have you, within the previous academic year, 

observed or heard about faculty engaging in the 

enumerated behavior? 

yes no 
Used another's ideas without 

permission or giving due credit 
72.1 

Allen et al. 

2011 

Colleagues in my discipline with whose 

behavior I am personally familiar engage in 

similar behavior 

no yes 

In writing their manuscript, they 

used the text from the little-known 

publication without citing it.  

37 

Abbreviations: recall period – indicates if recall period was limited or not, direct – indicates if question was asked in a direct 

or indirect/more general way; YES (%) - percentage of respondents that answered positively
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Table S3. Questions asked in self and non-self reports regarding falsification and fabrication of data 

A) Self-reports 

paper ID question behavior 
YES 

(%) 

Kalichman and 

Friedman 1992  
Since entering a college/university have you X 

Modified research or experimental 

results to improve the outcome 
4.9 

Eastwood et al. 1996  Since entering a college or university have you X Fabricated data 0.9 

Dotterweich and 

Garrison 1998 

Have you at your present academic institution ever 

engaged in any of the following activities? 
Falsifying data 0.7 

Geggie 2001  Since entering medical school have you X 
Modified research or experimental 

results to improve the outcome 
2.1 

Koklu 2003 Have you ever  Change research data 0 

Martinson et al. 2005  Have you engaged in X during the past three years 
Falsifying or "cooking" research 

data 
0.3 

Nilstun et al. 2010 Have you yourself during the last 12 months ever Fabricated data 1.5 

B) Non self-reports  

paper ID question behavior 
YES 

(%) 

Tangney 1987  
Have you at some time suspected a colleague in 

your field of X? 
Falsifying data 32 

Swazey et al. 1993  
In this program, have you observed or had other 

direct evidence of X 

Falsifying or "cooking" research 

data 
11.4 

Greenberg and 

Goldberg 1994  

How often [you] personally witnessed or had direct 

knowledge of X  
Data fabrication 11 

Bebeau and Davis 

1996 

Indicate the number of IADR/AADR members you 

have observed/experienced exhibiting X within the 

last 5 years 

Falsifying or "cooking" research 

data 
30 

Dotterweich and 

Garison 1998 

Have any of your colleagues at your present 

academic institution ever engaged in any of the 

following activities? 

Falsifying data 10.1 

May et al. 1998 
In the preceding four years, have you direct 

personal knowledge of X 

Misrepresentation or fabrication 

of data or results 
30.6 

Burgess and Mullen 

2002 

Have you ever witnessed any of these activities 

among other hygiene professionals in the past 5 

years, including non-BIOH hygienists? 

Fabrication of data 25.6 

Kattenbraker 2007 Have you ever witnesses X firsthand 
Fabrication of data, e.g., making 

up results 
8.5 

Titus et al. 2008 

In the past 3 academic years, how many times have 

you observed or had other direct evidence of 

researchers in your department allegedly 

committing X? 

Falsification or fabrication 5.2 

Bedeian 2010 

Have you, within the previous academic year, 

observed or heard about faculty engaging in the 

behavior? 

Fabricated results 26.8 

Allen et al. 2011 
Colleagues in my discipline with whose behavior I 

am personally familiar engage in similar behavior 

Randomly duplicate data to 

increase sample size. 
31 

Abbrevations: YES (%) - percentage of respondents that answered positively 
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Table S4. Effects of study characteristics on admission rates for plagiarism in non-self reports 
 

factor b se e
b
 z P 

intercept -185.02 52.58 0.00 -3.52 <0.001 

indirect question 0.88 0.38 2.41 2.33 0.020 

N 0.18 0.05 1.19 3.92 <0.001 

year of survey 0.09 0.03 1.1 3.51 <0.001 

N*year of survey -0.0001 <0.01 0.99 -3.94 <0.001 

Meta.regression estimate (b) on the effect on the logit-transformed proportions  their corresponding standard error (se), odds 

ratio (eb), and statistical significance. Each study characteristic was tested separately  

 

 

 

 

 


