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Aims and Objectives: This study aimed to assess the nature and prevalence of 
misconduct in self  and nonself-reported biomedical research. Materials and 
Methods: A  detailed review of previously conducted studies was conducted 
through PubMed Central, PubMed, and Google Scholar using MeSH terms: 
“scientific misconduct,” “Publications,” “plagiarism,” and “authorship,” and 
keywords: scientific misconduct, gift authorship, ghost authorship, and duplicate 
publication. MeSH terms and keywords were searched in combinations using 
Boolean operators “AND” and “OR.” Of 7771 articles that appeared in the 
search, 107 were selected for inspection. The articles were screened for their quality 
and inclusion criteria. Finally, 16 articles were selected for meta-analysis. Data 
analysis was conducted using an Open-Source, Open Meta Analyst, statistical 
software using the package “metaphor.” Results: Plagiarism, data fabrication, 
and falsification were prevalent in most articles reviewed. The prevalence of 
research misconduct for plagiarism was 4.2% for self-reported and 27.9% for 
nonself-reported studies. Data fabrication was 4.5% in self-reported and 21.7% in 
nonself-reported studies. Data falsification was 9.7% in self-reported and 33.4% 
in nonself-reported studies, with significant heterogeneity. Conclusion: This meta-
analysis gives a pooled estimate of the misconduct in research done in biomedical 
fields such as medicine, dental, pharmacy, and others across the world. We found 
that there is an alarming rate of misconduct in recent nonself-reported studies, 
and they were higher than that in the self-reported studies.

Keywords: Data falsification and fabrication, plagiarism, research misconduct

Received : 15-11-22
Revised : 29-03-23
Accepted : 18-05-23
Published : 29-06-23

IntroductIon

R esearch misconduct is “Fabrication, falsification, 
or plagiarism in proposing, performing or 

reviewing research and reporting research results,” 
as described by the “US Department of Health and 
Human Services Office of Research Integrity.”[1] This 
definition includes only falsification and fabrication 
of data or misrepresentation of results, but other 
procedures also fall under misconduct such as safety 
misuses or violation of funds, or undisclosed conflicts 
of interest.[2-4] If  healthcare practitioners rely on 
information based on fabricated study data, people 
may be in danger or suffer harm.[5,6] People’s research 

careers might also be damaged or destroyed. The 
research group’s credibility might suffer greatly.[7] It 
erodes the public’s confidence in science and those who 
practice it. In reaction to the historical mistreatment of 
human subjects in biomedical research, international 
conventions were often developed along with federal 
laws and regulations for human subjects.[8]

There are many individual studies to represent 
the nature and prevalence of  misconduct, but 
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there are no recent meta-analyses of  studies. This 
research offers a meta-analysis and systematic 
review of  survey data on scientific misconduct in 
proposing, performing, or reporting biomedical  
research.

MAterIAls And Methods

The proportion of respondents who acknowledged 
or saw wrongdoing at least once for each survey item 
was calculated, and the analysis was restricted to 
qualitatively comparable types of misconduct, namely 
falsification, fabrication, and plagiarism, that might 
skew scientific data and results.

Search StrategieS

Literature was reviewed for all observational studies 
concerned with publication misconduct. An electronic 
search was performed in PubMed Central, PubMed, 
and Google Scholar using MeSH terms: “scientific 
misconduct,” “Publications,” “plagiarism,” and 
“authorship,” and keywords: scientific misconduct, gift 
authorship, ghost authorship, and duplicate publication 
on February 1, 2018. MeSH terms and keywords were 
searched in combinations using Boolean operators 
“AND” and “OR.” Out of the 7771 articles published 
in English in the past 10  years (2008–2018) 107 were 
selected for inspection [Figure 1]. All the titles found 
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through the online search were checked for the relevancy 
and then abstracts of relevant studies were assessed. 
The full text was checked in case of uncertainty. One 
hundred seven articles were selected for abstract review. 
Two independent reviewers (RP and MB) assessed 31 
articles individually and studied them in detail. Based 
on inclusion–exclusion criteria, 16 articles were finally 
selected for quantitative analysis. The studies included in 
this review are observational cross-sectional studies and 
observational questionnaire-based studies (self-reported 
and nonself-reported). Publications that include 
biomedical research as their study unit were considered. 
Outcome measures are scientific misconduct, type 
of scientific misconduct, quantitative subjective, and 
objective measures of scientific misconduct.

Studies were categorised as based on Quality 
Assessment Tool for Observational Cohort and Cross-
sectional Studies” given by National institute of Heart, 
Lungs and blood( NHLBI) and  National institute 
of health (NIH).[9] The research was estimated based 
on the study’s quality and incomplete assessment of 
outcome data, along with other aspects.

StatiStical analySiS

Data analysis was conducted using an Open-Source, 
Open Meta Analyst, a statistical software using the 
package “metaphor.” We estimated pooled weight of the 
prevalence of plagiarism and fabrication, and falsification 
of data in self and nonself-reported studies. We used the 
random effect model and tested for heterogeneity using 
the Q, df, and P of the software meta-analyst.

results

The original literature search retrieved 7771 abstracts 
and 31 full-text reports that were potentially relevant 
to the review. Sixteen reports were included for the 
meta-analysis.

These 16 studies included 11,039 researchers from 
various countries. Four studies were from the USA 
and UK; two were from India; one was from Pakistan, 
Iran, Norway, Sweden, Belgium, Malaysia, Nigeria, 
Australia, and Croatia; and one was from international 
surveys [Table 1].

Five studies (Nilstun et al.,[10] Okonta (2013),[11] Tijdink 
et al.,[12] Hadji et al.,[13] and Pupovac (2016)[14]) reported 
plagiarism (self-reported) and five studies (Titus 
et al.,[15] Broom (2010),[16] Tijdink et al.,[12] Dhingra and 
Mishra,[17] and Pupovac (2016)[14]) gave quantitative data 
on nonself-reported plagiarism. Eight studies (Nilstun 
et  al.,[10] Okonta (2013),[11] Tijdink et  al.,[12] Camilla 
(2015),[18] Hadji et al.,[13] Pupovac(2016),[14] Habermann 

(2010),[19] and Patel (2017)[20]) reported fabrication 
or falsification as the main outcome. Broome et  al. 
(2013)[21] reported various ethical dilemmas of reviewers 
in an international online survey, and Hofmann et al.[22] 
reported publication misconduct.

Plagiarism in self-reported studies
The meta-analysis yielded a pooled weighted estimate 
of 4.2% (95% CI: 1.5–6.8) with significant heterogeneity 
(P = 0.001; df = 4; Cochran’s Q = 89.01) [Figure 2]. The 
studies that asked the question about plagiarism done 
by the researcher by itself  were included in this forest 
plot. A  study done by Nilstun et  al.[10] was given the 
highest weightage in the meta-analysis because it has 
the least number of nonresponses.

Plagiarism in nonself-reported studies
The meta-analysis yielded a pooled weighted estimate 
of 27.9% (95% CI: 12.2–43.6), with significant 
heterogeneity (Cochran’s Q = 99.56, P < 0.001, df = 4) 
[Figure 3]. Studies, where questions about plagiarism 
were asked but for a colleague or friend, were included. 
Titus et  al.[15] get the highest weightage because it 
recruited the highest number of participants, which 
gives it the highest effect size in all included studies in 
this forest plot.

Fabrication of data and results in self-reported studies
The meta-analysis yielded a pooled weighted estimate of 
4.0% (95% CI: 1.6–6.4), with significant heterogeneity 
(Cochran’s Q  =  87.43; P  <  0.001; df  =  4) [Figure 4]. 
The study done by Tijdink et al.[12] was given the highest 
weightage in the random effect model due to its effect 
size related to negative responses given by participants 
in the study.

Fabrication of data and results in nonself-reported 
studies
The meta-analysis yielded a pooled weighted estimate 
of 21.7% (95% CI: 14.8–28.7), with significant 
heterogeneity (Cochran’s Q = 98.61; P < 0.001; df = 5) 
[Figure 5]. The most heterogeneity in this forest plot 
was due to the study done by Dhingra and Mishra,[17] 
which have the most number of participants who agreed 
to data fabrication for colleague that other studies.

Falsification of data and results in self-reported studies
The meta-analysis yielded a pooled weighted 
estimate of 9.7% (95% CI: 5.6–13.9) with significant 
heterogeneity (Cochran’s Q = 90.9; P < 0.001; df = 6) 
[Figure 6]. Most studies in this forest plot were given 
more or less the same weightage because their negative 
response ratio with respect to their sample size were the  
same.
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Figure 2: Forest plot of admission of plagiarism in self-reports.  
Study weight- Nilstun etal 2010- |23.43%|, Okonta 2013-|13.19%|, Tijdink JK etal 2014-|20.48%|, Maryam Hadji 2016 -|22.65%|, V. Pupovac 
2016-|20.26%|

Table 1: Characteristics of included studies in review
Sr. no. Author Study population Sample 

size 
Methodology Results Country 

1 Dhaliwal (2007)[23] Faculty in a teaching  
hospital

95 Questionnaire 
self-administered

Research 
misconduct: 39%

India

2 Pryor et al. (2007)[24] Research coordinator 1645 SMQ-revised Plagiarism: 
5.2%–66.9%

USA

3 Wislar (2008)[25] Journal authors 630 Web-based 
questionnaire

Research 
misconduct: 
21%–11.9%

USA

4 Sandra et al.(2008)[15] Medical researchers 2212 Questionnaire study Plagiarism: 36.3% USA
5 Wager et al.[26] Editor-in-chief 524 Survey 

questionnaire-based
Plagiarism: 11% UK

6 Nilstsun et al.  
(2010)[10]

Medical faculties 262 Questionnaire survey Research 
misconduct: 10%

Sweden

7 Ghajarzadeh et al.[27] Medical faculty members  
of Tehran University

120 Email questionnaires 
study

Plagiarism Iran

8 Broome et al. 
(2010)[16]

Nursing reviewers 1675 Web-based 
questionnaire survey 
monkey

Approximately 20% 
of the reviewers had 
experienced various 
ethical dilemmas.

Online 
International 
survey

9 Tijdink et al. (2012)[12] Flemish biomedical  
scientists

315 Nationwide survey 15% fabricated, 
falsified, plagiarized, 
or manipulated data 
in the past 3 years

Belgium

10 Jawaid and Jawaid 
et al.[28]

Faculty members of various 
private and public sector 
medical institutions of 
Pakistan

218 Self-administered 
questionnaire

Misconduct: 
42.7%–19.35%

Pakistan

11 Hadji et al. (2013)[13] Iranian authors 2321 Email survey Plagiarism: 4.90% Iran
12 Hofmann et al.[22] PhD medical students 189 Questionnaire survey Publication 

misconduct 13%
Norway

13 Nylenna et al.[30] PhD students 654 Questionnaires based Research  
misconduct: 68%

Norwegian

14 Dhinga and Mishra[17] Medical faculty 155 Questionnaire study Plagarism: 53% India
15 Rathore et al.[31] 7 medical colleges of Lahore 

and Rawalpindi faculty and 
students

680 Attitudes toward  
plagiarism 
questionnaire was 
modified

25.2% were trained  
in research ethics

Pakistan

16 Looi et al.[32] APAME editors 151 Web-based 
questionnaire through 
survey monkey

Plagiarism (75%)  
and duplicate 
publication (58%)

Malaya

APAAME, Asia pacific association of medical editors; SMQ, scientific misconduct questionnaire
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Falsification of data and results in nonself-reports
The meta-analysis yielded a pooled weighted estimate of 
33.6% (95% CI: 8.1–59.1) with significant heterogeneity 
(Cochran’s Q  =  99.24; P  <  0.001; df  =  3) [Figure 7]. 
In this forest plot, Titus et al.[15] study given the most 
weightage because of its effect size.

dIscussIon

In the present review, it was discovered that nearly 4% 
of scientists admitted to involve in any one form of 
scientific misconduct. There is a marked difference in 

reporting scientific misconduct for themselves (self) and 
others (nonself). Plagiarism prevalence ranged from 
0.2% to 49.4% in the studies reviewed.[23-32] A national 
survey done on members of the Association of clinical 
research found plagiarism as high as 27.7%, whereas in 
nursing sciences, Broome et al. found the prevalence of 
plagiarism as 8.8%–26.4%. The finding that acceptance 
rates for plagiarism in nonself-reports are greater 
may be due to the perception of plagiarism as a less 
severe type of scientific misconduct. This perception 
might discourage scientists from reporting plagiarism 

Figure 4: Forest plot of admission of fabrication of data and results in self-reports.  
Study |weight|- Nilstun 2010-|20.33%|, Tijdink JK et al 2014-|22.78%|, Maryam Hadji 2016-|22.46%|, V.pupovac 2016-|19.45%|, Habermann 
2010-|14.98%|

Figure 5: Forest plot of admission of data fabrication and results in nonself-reports.  
Study |weight|- Titus et al. 2008- |17.69%|, broom 2010-|17.50%|, Tijdink JK etal 2014|16.41%|, Dhulika Dhingra 2014-|14.52%|, V.pupovac 
2016-|16.24%|, Aniket Tiwari 2012-|17.64%|

Figure 3: Forest plot of admission of plagiarism in nonself-reports.  
Study weight-Titus et al. 2008-20.41%., Broom 2010-20.37%, Tijdink JK et al 2014-19.94%, Dhulika Dhingra 2014-19.43%, V.pupovac 
2016-19.85%
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or possibly being more willing to engage in it. Other 
studies have shown that less severe misconducts are 
more frequently reported than more significant ones.[33]

Alternatively, because of the extensive availability of 
internet tools, admittance rates for plagiarism may be 
greater than for data manipulation. As a result, many 
responders who serve as peer reviewers or journal 
editors may encounter plagiarism issues.[34] The findings 
are not entirely consistent with this later hypothesis’ 
prediction that nonself-reports should have increased 
with time. Plagiarism is a multifactorial issue, but it 
can be prevented by raising more awareness of the 
existence and frequency of plagiarism.[35] Academic 
institutions should incorporate writing ethics in a 
general curriculum and must have established centers 
to promote or develop high-quality research.

It was found that up to one-fourth of scientists 
acknowledged being engaged in a range of other 
dubious research procedures, and around 4% admitted 
to fabricating, or altering data or findings. Over 9.7% 
of respondents in studies aimed at behavior reported 
seeing fabrication and alteration on average, and nearly 
33.6% reported seeing other questionable practices. The 

admission rate over the last few years has significantly 
increased in self-reports but not in nonself-report cases. 
Bio-statistical misconduct could be falsification and 
fabrication of data, suppression of data, deceptive 
analysis or design, and deceptive reports of results. In 
our review, Okota et al.,[11] Pryor et al.,[24] Geggie et al.,[29] 
and Titus et al.[15] found a prevalence of data fabrication 
and falsification. Biostatisticians are methodologically 
capable of spotting fraud and are likely to have a vested 
professional interest in reliable findings. Despite this, 
the prevalence of this form of misconduct is high. 
Biostatisticians often have access to private information 
and are skilled enough to comprehend its implications. 
They could, thus, be in a particularly good position 
to observe scientific transactions as they occur before 
publication.

These findings show that data fabrication and falsification 
trends are increasing in self-reported and are constant 
in nonself-reported. These trends can be explained by 
the fact that scientists are more aware of fabrication 
and falsification due to increasing awareness and strict 
implementation of policies in recent years at institutional 
levels. The most direct and simplest explanation for this 

Figure 7: Forest plot of admission of falsification of data and results in nonself-reports.  
Study |weight|- Titus et al 2008|25.29%|, Tijdink JK et al 2014|25.01%|, Dhulika Dhingra 2014|24.71%|, V.pupovac 2016|24.98%|

Figure 6: Forest plot of admission of falsification of data and results in self-reports.  
Study |weight|-- Nilstun 2010 |15.64%|, Okonta 2013|10.52%|, Tijdink JK et al 2014 |15.20%|, Camilla 2015 |13.76%|, V.pupovac 2016 
|14.51%|, Habermann 2010 |15.41%|, Patel M 2017 |14.96%|
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trend is that self-reports provide data about the responder 
alone, whereas non self-reports include information about 
the coworkers of each particular respondent. Self-reports 
on delicate subjects such as scientific misconduct are likely 
to be underestimated due to social desirability and its 
impacts, but nonself-reporting is prone to overestimate the 
incidence of misconduct. According to a survey of more 
than 2000 psychologists, those rewarded for being honest 
report greater rates of misbehavior, with the magnitude of 
the rise being related to the seriousness of the behavior.[36] 
The average proportion of scientists who at least once 
purposefully plagiarized ideas or text from a colleague 
without giving due credit is, thus, likely to lie between the 
published percentages of nonself- and self-admissions. One 
probable conclusion is that although scientists are more 
aware of and eager to report the misbehavior of others, 
the probability that they would engage in misconduct has 
dropped. In this case, scientific misbehavior would be less 
common but more likely to be reported by scientists, so 
the two impacts would balance each other out and keep 
the nonself-report rates unchanged. Alternately, we may 
propose that scientific misconduct has not decreased and 
that scientists are less likely than in the past to confess 
to engaging in it while still reporting the misbehavior of 
their peers.

A recent study of journal editors backs this theory, 
44% of whom believe that plagiarism and repetitive 
publishing have somewhat risen while the prevalence of 
data falsification and fabrication has not diminished.[37,38] 
Both theories would be consistent with data showing 
that scientists and editors are becoming more aware of 
the norms and regulations against scientific misconduct, 
a development that best accounts for the rise in the 
number of retractions in the literature.[39]

The association between stated rates of data falsification 
and data fabrication raises the possibility that a certain 
cohort of scientists may be somewhat representative of 
the total degree of scientific misconduct. This variation 
can show many levels of “average honesty” of the 
respondents in question. Such variability can reflect 
different levels in the average scientific integrity of 
people considered in research.[40]

Reflecting on the degree to which respondents are aware 
of and informed about scientific misconduct, and are, 
therefore, likely to identify it and report it, would be 
the most urgent and reasonable course of action.[41] The 
two theories do not conflict with one another. Empirical 
studies show that researchers are less likely to disclose 
misconduct when they work in contexts that prioritize 
research integrity standards, such as by adopting 
explicit laws, educational prevention programs, and 
consequences for misconduct.

The first drawback of our research is the inherent nature 
of survey data, which the elements of the study design 
may significantly impact. According to the current 
meta-analysis, surveys distributed in person instead of 
mailed or e-mailed had much higher admission rates 
for scientific misconduct.

Surveys that do not make use of the technically 
incriminating word “plagiarism” and surveys that 
includes more generic and less direct questions (e.g., 
“Have you ever observed or heard about,” “Have you 
suspected”) have reported less scientific misconduct. 
A  prior meta-analysis of survey data on falsification 
and fabrication found comparable results that may 
be attributed to social desirability effects.[42] It may be 
concluded that surveys on scientific misconduct often 
provide logically coherent findings if  admission rates 
correspond predictably with survey variables.

The second restriction is technically related to the 
first, which stems from the enormous variation across 
research and has largely gone unnoticed. Ideally, the 
findings of studies included in a meta-analysis should 
vary only due to sampling error. The detected variability 
was mostly over this level, especially among nonself-
reports. This finding may be typical of meta-analyses 
in the behavioral and social sciences, where the research 
subjects are frequently complicated, and there is little 
consensus about theories and methodology.[43,44] The 
most plausible explanation for some of the observed 
variances is methodological problems, whereas others 
could be explained by true differences in the rate of 
scientific misconduct encountered by respondents in 
various research. The methodological aspects were 
shown not to influence nonself-reporting or overall. It 
is still unclear, however, how much the differences in 
survey results were caused by respondent characteristics 
that we could not identify and test with sufficient 
power and how much heterogeneity was brought on by 
differences in study design and quality that our inclusion 
criteria failed to shift out. Low statistical power was 
available to identify explanatory variables. We found 
many methodological aspects and research features 
that greatly impacted the results in the self-reports.[45] 
However, it is important to note that these results, 
acquired from several tests carried out on a relatively 
small sample, are likely false positives. We examine the 
potential ramifications of these findings further below.

Publication bias, a possible issue in every meta-analysis, 
is the third potential limiting factor. In this analysis, self-
report findings were shown to be highly connected with 
response rates, but nonself-report results seemed to be 
correlated with both sample size and year of publication, 
indicating that nonself-admission rates may have grown 
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over time only among smaller research.[46,47] All these 
impacts can point to a large and increasing publishing 
bias. If surveys on misbehavior have a big sample size, 
a high admittance rate, or if  they provide stronger 
findings, they are more likely to be published (higher 
plagiarism rates). However, other reasons could also be 
viable. For example, we cannot rule out the possibility 
that recent and small research utilized study designs 
distinct from those used in more extensive or older 
studies. However, other reasons could also be viable. For 
example, we cannot rule out the possibility that recent 
and small research utilized study designs distinct from 
those used in more extensive or older studies.

While most nonself-reports did not consider the 
possibility of reporting the same event twice, one of 
the larger studies in the sample did so by choosing only 
one survey responder per academic department, and 
the results showed much lower admission rates (3.1%). 
This research and one from a prior meta-analysis were 
included in the meta-analysis to maintain a cautious 
approach in our analyses. This inclusion decision may 
have been questionable and unnecessarily increased 
the sample’s heterogeneity. Even yet, excluding this 
research from the pooling of estimates results in a minor 
reduction in heterogeneity (I2 = 98%) and an increase in 
the total pooled estimates for nonself-reports, that is, 
not statistically significant. In general, excluding this 
research had no appreciable impact on the findings of our 
analysis. Survey technique also seems to have improved 
throughout the years. In particular, subsequent polls 
tended to use tactics that lessen the impacts of social 
desirability, such as asking straightforward questions 
and avoiding the term “scientific misconduct” more 
often. Whether these latest methodological decisions 
constitute an advance in survey technique and produce 
more accurate estimates of the incidence of misconduct 
is still up for debate.

conclusIon

This meta-analysis gives a pooled estimate of  the 
misconduct in research done in biomedical fields such 
as medicine, dental, pharmacy, and others across 
the world. There are many surveys conducted on 
misconduct in biomedical research in recent years 
that have taken into consideration the researchers 
from different biomedical fields, countries, and 
demographics, but results are inconsistent due to 
nonstandardized methodologies. The results of  this 
meta-analysis suggest that there is an alarming rate 
of  misconduct in recent nonself-reported studies. The 
prevalence is much higher in nonself  reported than 
self-reported studies.

Recommendations for future research
The surveys done till now adopt different methodologies 
for assessing plagiarism and data fabrication, and 
falsification. There is a need for a standardized survey 
methodology and protocol for these assessments. On 
the other hand, there are many sociological factors 
that should be addressed in future studies. Apart 
from that all institutions and their leaders will be held 
more accountable than they now are for maintaining 
morally upright research settings and preventing small 
infractions of accepted scientific practices. Even for its 
outliers, the scientific community must assume joint 
accountability.
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