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    It is indeed very heartening and equally gratifying that Dr. S. S. Patel, Former Dean of Jawaharlal Nehru Medical College, SawangiMeghe, Wardha, and presently the Chief Coordinator of DattaMeghe Institute of Medical Sciences (Deemed to be University), has ventured in bringing out a creative, magnificent creation in the form of this Book titled “Elements of Study Designs, Clinical Biostatistics and Clinical Research.”




    It is imperative and inevitable to note that the objectives of medical education are very clearly crystallized globally in the international Charter that has been worked out under the joint signatures of all the countries across the Globe, which mandate that the trained Graduate and also the specialist generated thereto should turn out to be a good clinician, an effective medical teacher, and a keen researcher. The trinity of objectives, when assessed in terms of manifestation, categorically brings out that the keen researcher part of it remains in limbo for wide and varied reasons.




    It is in this very context one is required to take cognizance of a material reality that in spite of having the highest number of medical schools in India as compared to any other part of the world and thereby having the highest annual intake capacity for graduate and various broad specialties postgraduate courses whereby the highest quantum of trained, skilled health manpower is generated. Yet, the contribution of the said manpower in the domain of research output in the arena of medical sciences globally is minuscule in nature, bringing out the grossest possible mismatch.




    This research output deficit is not accidental in nature. On the contrary, it is primarily because of the impoverished orientation of the learner in the domain of research principles, research methodology, and research ethics. The emphasis which is laid down at the various levels of learning on training and orientation in respect of research principles and methodology is non-existent in as much as it turns out to be an arena of least priority. Consequent to this prevailing situation, the learner as output is totally unequipped to dispense the research output expectations out of him in any manner whatsoever.




    In addition, another problem that plagues the educational scenario in medical colleges in the country is the grossest paucity of reading material in the said arena, which could be availed for teaching, training, and learning purposes. The material that is availed as of now falls short with respect to the orientation of the learner emphatically in the domain of clinical research, especially in the context of clinical Biostatistics and the arena of clarity in regard to the elements with reference to study designs. More often than not, the said arena is deciphered on the required occasions through conjectural means and modes in the absence of the required clarity. Therefore, the assistance turns out to be inconsistent with the material requirement.




    These vital lacunae that are operational in the system of medical education as of now need serious grappling at various levels in order to create an appropriate academic ambiance on the said count. However, the most important lacuna in regard to the paucity of the handy reading material on the said count is adequately and sumptuously dealt with by the elegant authorship that is brought out in this book.




    The topics compiled in the book are vital and significant in ‘general’ as a whole, but the significant aspect is the emphasis that is worked out in the embodied chapters, significantly facilitatory in an analytical understanding of the requirements thereto. The topic of study designs in ‘Medical research’ brings out an easily decipherable depiction of understanding the patterns of study design and the edifice of the nomenclature thereto, which is bound to go well with the learner in a huge way.




    Likewise, the chapter on scales of measurements, descriptive statistics, and research data presentation brings out handy workable operational modes and modalities on the required count that is bound to give the learner enriched with clarity on the vital areas of research methodology, enabling him to grapple with the said issues on his own and emerge out successfully in the said venture.




    The chapter on inferential statistics is brought out in an easy, handy, and free-flowing manner whereby the jargon depictions which otherwise baffle a learner on the said area are replaced by easily understandable modes and manners that bring out handy understanding in the learner capable of availing the same with responsibility and capacity to bring the desired outcome thereto.




    The depiction of statistical methods for a relationship of variables which otherwise is tough to correlate with reference to the required ambit thereto is invoked in such a lucid manner that it is bound to equip the learner with the required capacity to work out the same on his own and thereby making him free and immune from his compulsory dependence on statisticians in a blind manner. On this count, the chapter turns out to be a beacon’s light in the existing otherwise dominating darkness in the said arena of indulgence and the resultant operations thereof. The soul of inclusions in this notable book is the chapter on ‘Clinical Research’, which has brought out the expertise of the author in emphatic and self-speaking turns in a vociferous manner. He has poured the life long experience of his into this chapter to make any and every reader decipher the scope, meaning, and ambit of what is designated as ‘Clinical research’ including the manifestations that are expected out of it for the purposes of its translational accomplishments in larger societal interests. This opens genuine and wide vistas of focused understanding in the otherwise non-decipherable domain of clinical research.




    It is said ‘what is ethically wrong cannot be legally just and political right,’ hence the paramount need for incorporation of ethicality in research in modes, manners, operations, and outcomes. The governing ethical principles of research emanating from the ‘Helsinki Declaration’ till the guidelines notified by the Indian Council of Medical Research and their operational utilization is the hallmark of the embodied chapter on Ethics in Clinical Research.




    The vital aspect of research methodology and its resultant outcome in terms of publications and potentization also mandates that the research scholar has to be adequately equipped and armed with the much-needed armory of being an efficacious planner and writer of research projects seeking much-needed funding for the said purpose by the various statutory funding agencies including the non-governmental organizations that carter to the said cause. It categorically brings out that writing research projects is not ‘an Art’ but a definitive science mandating a required approach, commensurate structuring, needed inclusions, and depictions in regard to operations, outcome, expected translator component and the operational modes and manners thereto.




    Speaking for the special feature of the book from beginning to end, the only expression at my disposal is that it is a ‘treatise’ on ‘elements of study design, clinical biostatistics and clinical research’ which is made easy, handy, free-flowing decipherable and usable by one and all independent of the status or the level of the user. As such, the creative writing that the author has invoked is bound to be of immense use to the user from the point of view of clarity of understanding, utility, and purpose fulfillment, but it is bound to fill in a huge void that remains unfilled all these years for wide and varied reasons. The impact it generates is unending and would turn out to be an illuminating source of light devouring the prevalent darkness in its entirety in the true spirit of the Vedic hymn depicting ‘Tamaso Ma Jyotirgamay.’




    I would be failing in my duty if I did not wholeheartedly salute the diligent effort of the author whom I have known for over three decades and have always found inspiring as a mentor to all concerned. But the mentorship that is bound to be generated out of this creative manifestation of his in this book leads him to a state of ‘immortality’ which otherwise is the toughest and most difficult of the attainments in human life.




    

      Vedprakash Mishra


      Datta Meghe Institute of Higher Education and Research,


      Sawangi (Meghe),


      Wardha,


      Nagpur, Maharashtra,


      India
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    The word statistics is derived from the Latin word ‘Status’, meaning position or standing. As the skills of statistics were used by the tax assessor to assess the ‘Position’ or ‘Standing’ in society, i.e., the assessment of the assets of an individual. Presently the term statistics is used for analyzing data and taking out inferences.




    The theory of statistics was developed by mathematicians to predict something based on previous observations or information they proved through mathematical equations. Statistics are used even in our day-to-day activities by way of taking out averages, means, and ranges. In the field of sports, statistics are increasingly used for making predictions and in administrative decision-making. Cricket is one such example wherein statistical analysis provides strong support in team selection. Statistical formulae, if applied intelligently, can assist all types of decision-making.




    For example: Calculating the number of beds required in the Intensive Care Unit of a hospital or the number of ambulances needed in the Casualty section of a hospital.




    Health science researchers and clinicians who make clinical decisions based on available research inputs have got to have sound knowledge of what is known as Medical Biostatistics or Clinical Biostatistics. One of the most important uses of biostatics is in epidemiological studies. The term medical epidemiology refers to the study of health and diseases in the human population. Health professionals, especially clinicians and medical researchers, must know whether the published information is worth utilizing in decision-making. The editors of journals usually screen the research articles from the point of view of organization and analysis of the research material. Their focus is on the contents rather than methodology, including the suitability of applying the statistical tools. As such, expert statistical consultation should be sought during the planning of any research project with clarity of the research question to be answered. There is good documentation of problems with medical research articles.




    Williamson et al. (1992) remarked that out of 4200 medical studies published in 30 Journals, which included the British Medical Journal, Journal of the American Medical Association, New England Journal of Medicine, Canadian Medical Association Journal, and Lancet, only about 20% articles met the assessor's criteria for validity.




    Practitioners in medicine read the research articles to apply the results of research inpatient care for diagnostic and therapeutic purposes. The medical researchers review the research articles to find out the research gap and design a study to fill the research gap. A sound understanding of research methods and biostatics is indispensable for the interpretation of information about drugs, equipment, and diagnostic procedures, for evaluating study protocols and research articles and for participation in research projects. It is very important for a researcher, specifically in health sciences, to have skills to interpret to publish results and can make decisions on whether the statistical tests are used properly.




    This title is intended to be used by researchers in health sciences, academicians, and clinicians to make them understand the basic concept of research and biostatistics so that they can make effective and efficient use in their respective fields of their indulgence.




    The researcher is expected to know only which study design is best suited to answer his/her research question and which statistical test is appropriate to draw reliable inferences from the research data. Although a good number of books are available on Biostatistics, most of them deal with core or classical parts of statistics and their application procedures in quite detail. The medical researcher finds it difficult to select the contents of his requirement suited for the application. In this work, details have been curtailed based on my experience as a learner, guide, and supervisor of research in Medicine, Dental Sciences, and the Indian System of Medicine. I hope this book will serve the intended purpose.
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    Study Designs in Clinical Research
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      Abstract




      Study designs in medical research fall mainly into three categories: Observational studies, Interventional studies & meta-analyses. Further, each type of study comprises of subtypes. Each study design with its subtypes, and applicability of a specific study design, along with advantages & limitations, are discussed in this chapter.


    




    

      Keywords: Blinding, Case series, Case-control studies, Cross-sectional studies, Cohort, Clinical studies, Controlled studies, Interventional study, Meta-analysis, Observational study.


    




    


    


  




  

    

      INTRODUCTION




      Research in general & medical research, in particular, is to be conducted to answer mainly three questions 1) Why do the researchers want to do the research, i.e., research gap? 2) What the researcher wants to do, i.e., the research question, 3) What will be the suitable study design necessary to answer the research question, and 4) the investigator has to decide how the research should be conducted? meaning thereby selecting the appropriate methodology to be used.




      Thus, the choice of study design is a pivotal factor in finding a correct answer. This chapter deals with commonly used study designs in medical research, as knowing or familiarizing with the design of the study is very important for understanding the conclusions drawn from the research.




      Understanding of Research/ Study designs will be facilitated by understanding the term “Research” from a statistical point of view. Research means a systemic way of Data Collection, analyzing, and drawing conclusions that create new knowledge. This process requires that the research plan (study design) developed by the researcher should answer the research question appropriately. Whereas Research Methodology refers to the detailed process of data collection, the tools, and the technique of Data collection [1].
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Fig. (1.1))


      Study Design In Clinical Research.



      Classification of Study Designs: Medical research can be classified broadly into three categories (Fig. 1.1).




      

        	The observational studies wherein the subjects are observed, and no specific intervention is provided.




        	The interventional studies where a specified intervention's effect is observed.




        	Meta-Analysis.


      


    




    

      OBSERVATIONAL STUDIES




      

        Case Series




        It is the simplest of study designs in which the researcher reports interesting and curiosity-provoking observations in a small number of patient cases. Case series studies are suitable for the generation of hypotheses. The hypotheses generated may be investigated further in case-control, cross-sectional, or cohort study designs. The power of evidence in the Case series is weak.


      




      

        Case-Control Studies




        These are the commonly used observational retrospective studies wherein two groups, One having an outcome and the other without an outcome, are analyzed (Fig. 1.2). These studies differ from the case series by the presence or absence of a control group. The patient in case-control studies is selected based on some disease or outcome. These are the commonly used observational retrospective studies wherein two groups are analyzed, One having an outcome and the other without an outcome. The controls are the patients or individuals without the disease or outcome. These studies begin with the presence or absence of outcome and then look backward in time to detect the patient's possible causes or risk factors. The case-control studies are retrospective studies. Therefore, sometimes it becomes difficult to decide whether the reported study is a case-control study or a case series report. The confusion is because both types of studies are conceived and reported after the instances have happened [1, 2] (Table.1.1).
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Fig. (1.2))


        Case Control Studies.



        

          Table 1.1 Case Contro studies Advantages & Disadvantages.




          

            

              

                	Sr. No.



                	Advantages



                	Limitations

              


            



            

              

                	1)



                	Useful to study rare conditions or rare diseases that may not occur for many years.



                	Case-control studies, in general, have a lower power of evidence as compared to cohort studies.

              




              

                	2)



                	Can be completed in a shorter time than cohort studies



                	A good number of biasing factors can play a role

              




              

                	3)



                	Comparatively less expensive



                	Retrospective study and conclusions can be affected by the number of uncontrolled variables
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