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In the recent past, a host of papers and editorials have bemoaned the rising number 
of scientific articles that are retracted, mostly due to scientific misconduct1,2,3. These 
retractions have taken place all over the world and in the most prestigious journals. 
This phenomenon has been interpreted as a symptom of malaise in the scientific 
enterprise and has generated calls for urgent scientific reform.  
 
The main forms of scientific misconduct resulting in retractions are fraud (falsification 
or fabrication of data), duplication and plagiarism1. Falsification of data includes 
altering or omitting data to generate ‘cleaner’ results while fabrication includes 
making up data or results. Duplication or redundant publication is publishing the 
same data in more than one journal and plagiarism is the process where the 
researcher, deliberately or accidentally, passes off another’s ideas, data or writings 
as their own. A meta-analysis of surveys on the subject found that 2% of scientists 
agreed that they had committed research fraud at least once and 14% had witnessed 
it in colleagues2. 
 
What are the pressures that induce scientists to commit fraud?  
The so-called ‘publish or perish’ culture has moved out from academia and into the 
general biomedical community. Incentives, such as the research allowance of the 
Ministry or Health, while promoting research culture has, inevitably, resulted in 
attempts to subvert the process. Inadequate funding has brought about a 
hypercompetitive research culture with more and more scientists competing for less 
and less resources. Since research grants, jobs and promotions are awarded on the 
basis of previous successful research, measured by publications and citations, 
scientists are pressured to publish faulty research, divide up the research findings of 
a study into parts and publish each part separately (salami publication), submit the 
same paper to two journals (duplicate publication) or submit the same results in two 
papers (redundant publication).  
 
The prestige that comes with publishing in a high impact journal may tempt scientists 
to ‘doctor’ the data to increase the chances of acceptance. This may account for high 
impact journals having the highest rates of retraction3. It is interesting to note that 
males comprise a larger proportion of researchers detected to have committed 
misconduct which may indicate that competitiveness is responsible for driving this 
behavior4. 
 
How can this problem be addressed? 
One strategy is to build awareness among researchers regarding research integrity 
and publication ethics. Such training should be built into undergraduate, 
postgraduate and doctoral courses, along with the regular training in study design 
and statistical analysis. Since studies have shown that research misconduct occurs 
at all levels, such training should be reinforced throughout the scientist’s career4.  
 
An increase in funding of research will reduce competition for scarce resources, one 
of the main motives for research misconduct5. Increasing the number of women in 
science may also reduce research misconduct. Reforms in research grant review 
such as promoting collaborative research and evaluating the quality of previous 
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research, rather than quantity, may help5. Other cultural reforms such as reducing 
pressure on research trainees to produce publishable results and reducing the effect 
of impact factors and citation index on academic tenure and promotion while 
simultaneously emphasizing scientific quality and collaboration will have long term 
beneficial effects6. Scientists need to be taught to appreciate the contribution of their 
peers to the advancement of science i.e. its derivative and collaborative nature6.  
 
Punishing research misconduct may also act as a deterrent. In the most prominent 
cases, loss of reputation and charges of fraud have ensued. At the very least, journal 
editors should clearly state the reason for retraction of articles. National monitoring 
agencies such as the US office of RI may play are useful role in investigating, 
documenting and punishing research fraud4. Faculty and trainees should be 
educated to report misconduct to the relevant agencies7. 
 
It is likely that a systematic overhaul of the scientific establishment is on the cards. 
One objective of these reforms is the reduction of error and misconduct in scientific 
research which should result in great benefits to both scientists and humanity at 
large.  
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