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Abstract 

Statistical analysis is widely used in the medical field and it is relied upon 

in crucial decisions in adopting a vaccine or proving the effectiveness of 

a treatment or a treatment method. In this study, a number of studies were 

reviewed that reviewed the statistical work in research were published in 

the medical sciences and demonstrated the persistence of huge statistical 

errors in all stages of the research process and in all parts of the statistical 

process. This included scientific journals with high, medium and low 

Impact factor. The study reviewed the most common errors in this field, 

and discussed the most important reasons that led to the persistence or 

even rise of statistical errors. A number of basic solutions have been 

proposed to reduce these errors, such as strengthening the statistical 

aspect in the general curriculum and the undergraduate level in medical 

specialties, as well as coordinating the research process to bring together 

medical professionals and statisticians, that will have a significant impact 

in improving medical research and statistical performance. The scientific 

journals will have a big role in addressing errors by presenting the 

research to specialist arbitrators in statistics.  
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 الطبية و البيولوجية : مراجعةبعض الأخطاء الإحصائية في العلوم 

 د. سعذ جمعان عبذالله المالكي،

 

 ملخص )عربي(

في  يحلشاسخ يصيش يُّطاق ٔاسع ٔيعرًذ يسرخذو انرحهيم الإحصائي في انحمم انطثي عهى َ

اعرًاد نماغ أٔ اشثاخ فعانيح علاض أٔ طشيمح علاض. في ْزِ انذساسح اسرعشضد عذد يٍ 

انذساساخ انري ساظعد انعًم الإحصائي في انثحٕز انًُشٕسج في انعهٕو انطثيح ٔأشثرد اسرًشاس 

اسذكاب أخطاء إحصائيح كثيشج في كافح يشاحم انعًهيح انثحصيح ٔفي ظًيع أظزاء انعًهيح 

ح، ٔشًم رنك انًعلاخ انعهًيح راخ يعايلاخ انرأشيش انًشذفعح ٔ انًرٕسطح ٔ الإحصائي

انًُخفضح. ٔاسرعشضد انذساسح أكصش الأخطاء شيٕعاً في ْزا انًعال، ٔ ذى يُالشح أْى الأسثاب 

انري أدخ إنى اسرًشاس، تم اسذفاع، الأخطاء الإحصائيح. ذى الرشغ عذد يٍ انحهٕل الأساسيح نهحذ 

طاء يصم ذعزيز انعاَة الإحصائي في انًُاْط انذساسيح انعايح ٔانًشحهح انعايعيح يٍ ْزِ الأخ

في انرخصصاخ انطثيح كًا أٌ ذُسيك انعًهيح انثحصيح نرعًع تيٍ انًرخصصيٍ في انطة 

ٔالإحصائييٍ سيكٌٕ نٓا أشش كثيش في ذحسيٍ انعًم انثحصي انطثي ٔسفع الأداء الإحصائي فيّ، 

يح انذٔس انكثيش في يعانعح الأخطاء تعشض انثحس عهى يحكًيٍ ٔسيكٌٕ نهًعلاخ انعهً

 يخرصيٍ في يعال الإحصاء.

 انكهًاخ انًفراحيح : انطة ، انرحهيم الإحصائي .

 

 

 

 

 

 

 

 

 



 
 

 

Introduction 

Scientific research, whether in the natural sciences, social sciences, 

humanities and medical sciences, is hardly devoid of statistics in 

particular, even in religion  sciences.  

Statistics contribute to understanding the nature of the research problems, 

describing the current situation and explaining the phenomena predicting 

the future, comparing and helping to making the right decision. If the 

studies are appropriately designed and the statistical tools are applied, 

starting with community identification, sample selection, methods, and 

statistical tools properly, then there is no doubt that those researches will 

be very beneficial and will achieve the best and maximum outcomes in its 

field.  

Statistics has many benefits in improving the results and quality of 

research significantly, as it helps to guide the research to the correct and 

optimal way to collecting data, support or exclude research hypotheses, 

as well as explain the discovery of the invisible part of the data, discover 

errors and predict the future. On the other hand, the statistical error in 

scientific research will have the exact opposite effect. Indeed, failure to 

discover the error, and this is what often happens, will exacerbate the 

problem because we will deal with the error as if it was a proven 

scientific fact. The weakness or the absence of the statistical aspect in 

research will undoubtedly, miss many important results and scientific 

facts. If statistical errors occurred in a medical research, the consequences 

and losses would be more severe and catastrophic. The nature of medical 

research makes it difficult, if not impossible, to correct statistical errors at 

the end of the research. 

This article sheds light on the problem of “Errors in Medical Research” 

and lists some studies that have reviewed the statistical work in some 

preliminary studies to treat that or to helping reducing the amount of 

error. 

 



 
 

 

Statistics in Medical Sciences 

Research in the field of science, especially medicine and medical 

sciences, uses statistical analysis as an essential part of one of the 

research stages. Studies indicate that there is an increase in the use of 

statistics in medicine and medical and biological sciences in recent 

decades, Strasak el.et al (2007) and Narkevich and Vinogradov (2020). 

Statistics plays a pivotal and important role not only in medical scientific 

research, but also in care, health management, planning, improving the 

quality of medical services, development and decision-making. 

Various statistical methods and patterns are being used in several 

published researches using various statistical tools in medical sciences, as 

it included statistics in both descriptive and inferential sides in all of its 

branches such as data presentation and summarization, data analysis, 

graphics, simple and multiple linear (and non-linear) regression, analysis 

of variance, hypothesis testing, factor analysis and design Experiments 

and others. Usually inferential statistics are used less in medical journals 

research with a low impact factor, and a large proportion of them are 

satisfied with descriptive statistics and some simple inferential aspects. 

On the other hand, the use of inferential statics increases in prestigious 

journals. In a comparison of the use of statistics in medical research in the 

New England Journal of Medicine and Nature Medicine, which are 

distinguished medical journals, Strasak el.et al (2007) reported that about 

95% and 83%, respectively, of the published researches contained 

inferential statistic. In a review of the published medical research in 

medical journals in Pakistan, it was found that only about 41% used 

inferential analysis in the published research, Hanif, and Ajmal, T. (2011) 

 

 

 

 



 
 

Common errors 

Many studies that have reviewed the statistical work in this field indicate 

that the number of statistical errors in published research in the medical 

and biological sciences has increased greatly, as mentioned by Cooper et 

al (2002) and Gardenier and Resnik (2002) and indicated in a recent 

study by Narkevich and Vinogradov (2020) that errors are not limited to a 

certain stage of the statistical process, but included in  all stages, whether 

the stage of data collection, specifying the study group, selecting the 

sample, all the way  through the descriptive, analytical and inferential 

statistical aspects to decision-making and recommendations, Altman 

(2000). 

Statistical errors in published research in medical sciences were 

distributed among all types of scientific journals, whether low or medium 

rated, and extended to international highly rated journals. This has very 

serious consequences, as in addition to wasting time, effort and money, 

these errors will undoubtedly result erroneous medical recommendations, 

decisions, and conclusions and thus unethical practices in relation to 

patients, see, Wiles and Bishop (2013) and Gardenier and Resnik 

The main statistical stages where errors occur usually, happens in the 

stage of  study design, the descriptive aspect, the analytical aspect, or the 

aspects related to decision-making, recommendations and forecasting. 

Some studies such as Strasak el.et al (2007) as well as Narkevichand 

Vinogradov (2020) discussed the most common statistical errors in 

medical research, and included errors related to sampling methods, data 

collection, presentation and summarization of data and appropriate 

statistical tools such as questionnaires design, data analysis and statistical 

tests and comparisons making. Errors in statistical tests are among the 

most common errors, in addition to using statistical methods that assume 

the naturalness of data for data that are not normally distributed. Errors 

include interpreting the results and recommendations making. 

 

 



 
 

In a study of 164 scientific papers focused on the statistical aspect, and 

was published in the British Journal of Psychiatry, McGuigan (1995) 

indicated that about 40% of those research contained statistical errors. 

And in another study on the most common statistical errors, Wiles and 

Bishop (2013) estimated that about 40%, at the very least, of the 

biological and medical scientific papers that contained statistical analysis, 

in one of its parts, contain many wrong statistical methods, either 

Incorrect or inappropriate data collection, presentation or analysis. 

 Gore et al. (1977), reviewed research published in the British Medical 

Journal in the third month of 1976, and it was found that about 52% of 

this number fell in at least one statistical error. Other study of 141 papers 

published in the Journal of Infection and Immunity in 2002 concluded 

that more than 70 research papers made mistakes in the data analysis, 

presentation and summarization stages, Olsen CH (2003). The stage of 

displaying and summarizing the data is one of the initial and basic stages, 

which is a relatively simple statistical stage; consequently, higher levels 

of the statistical process will have a higher percentage of errors. 

Karadeniz (2019) reviewed 157 studies that were published in twenty 

radiology journals between 2016 and 2017, and the journals had different 

levels of impact factors, these studies were examined from statistical 

aspects including examining data summarization and statistical tests. The 

result of this study concluded that 147 papers, with a rate of more than 

93%, contained statistical errors (at least one error), and the errors related 

to data summarization were more apparent than errors related to 

statistical tests. The performance of scientific journals with high impact 

factor was not significantly different from their medium and low impact 

factor counterparts. The Nature Neuroscience journal published a study in 

neuroscience in 2011 on statistical errors in research that was published 

in five of the best journals in neuroscience, indicated that more than 43% 

out of 167 papers used statistical tests correctly. That shows the errors in 

the statistical tests exceeded 53%, Nieuwenhuis et al (2011). 

 

 



 
Some Reasons 

This huge amount of statistical errors in medical research appeared in 

medical scientific journals, some of which are among the best 

international journals. Of course, these errors will increase in lower 

quality journals and in less advanced countries in science and medicine. 

These errors have many and overlapping reasons, some of which are 

related to the past and some of them related to the present, for example 

one of the main reasons  is the weakness of statistical knowledge in the 

researchers in general, and researchers who are specialists in medical 

sciences, which is a major cause for the prevalence of statistical errors in 

medical research, and that might be due to a weakness in the statistical 

subjects at the undergraduate level in medicine and medical sciences, not 

to mention the weakness of the curriculum in schools in relation to 

statistics, in some countries. 

Also one of the main contributing reasons to those errors is not to involve 

statisticians in an advanced stage of the research, and it is difficult to 

correct the statistical error in medical research, especially since it may 

occur in an initial stage such as selecting a sample, add to it is how 

difficult if was not impossible to repeat many experiments and the 

medical procedures that have been completed. If statisticians were 

involved, those errors could easily be avoided.  

Also, arbitrators usually, arbitrate the medical research come from a 

medical background, and they may lack statistical knowledge, which 

makes the chance to detecting errors very slim. Usually, they review and 

judge the medical part only with some statistical guidelines but, they do 

not possess the statistical cognitive and the  ability to spot errors.  

The statistical references and learning resources, despite their availability, 

are not useful to medical professionals and do not help them enough to 

avoid errors, as many scientific references in statistical sciences and data 

analysis contain a large amount of statistically deep theoretical issues and 

contain many mathematical equations and formulas. Somewhat complex, 

which requires a specialist in mathematics and statistics to master it, 

which makes the opportunities to benefit from it very limited, as they do 

not have sufficient mathematical and statistical skill and knowledge to 

understand these resources. 



 
The abundance in programs specialized in statistical analysis may 

exacerbate the statistical errors and become a negative factor, although 

many programs are easy to use by non-statistical specialists, where 

researchers from a medical background focus on one matter at the 

expense of several statistical measures and perform statistical tests with 

great accuracy and errors lie in the interpretation of the apparent results 

or other errors. 

 

Suggested solutions 

Addressing these problems during the statistical analysis of medical 

research requires many measures and precautions in the short, medium 

and long terms to gradually reduce those errors. 

In the long term, the importance of the statistical aspect should be 

recognized and to be taught in the curriculum at a very early stage, and 

the development of statistical skills at all school levels. 

In the medium term, treating those errors requires working on 

developing, improving and refining statistical skills at the undergraduate 

level in the Faculties of Medicine and Medical Sciences, taking into 

account the practical aspect of analysis without prejudice to the 

theoretical mathematical aspect. Developing the aspect of statistical 

analysis in different academic stages for doctors and students of medical 

sciences will limit the amount of error and makes it possible to avoid 

such errors,  trying to do so after graduation, especially for medical 

doctors, may be a very difficult task. 

By engaging statisticians at a very early stage when preparing medical 

research with medical specialists will help to reduce statistical errors 

significantly, in the short term, as it provides a good environment for the 

medicals to develop their statistical skills. 

On the other hand, these errors can be reduced if the medical scientific 

journals play a greater role in reviewing and refining the statistical 

aspects and to review and arbitrate the statistical methods used in medical 

research closely, not to leave the evaluation and arbitration processes to 

be done by medical specialists only. (Gardner and other 1983) 



 
 

Conclusions 

The persistence of statistical errors in medical research until the present 

time leads to many negative results and wastes effort, time and money, 

especially it comes at a massive financial cost , also it has a very serious 

health consequences  in some cases if this wrong statistical analysis 

results in a decision has something to do with the health of patients, 

treatment methods, or the development of a vaccine for a specific 

pandemic . There is no doubt that the reasons are interrelated and 

multiple, starting from the weakness of the statistic subject in the 

curriculum in the educational stages, up to the university curriculum in 

the Faculties of Medicine and Medical Sciences, and the absence of a 

statistician during the preparation of medical research will increase the 

possibility of errors and its recurrence. The efforts to raise mathematical 

and statistical skills in all academic stages and to involve statisticians in 

the initial stages of medical research, and to emphasize the scrutiny of 

medical research by statisticians during the phases of medical research 

arbitration will gradually reduce statistical errors and raise the quality of 

medical scientific research, taking into account the need for more 

organized collaborative joint scientific work. 
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