HOW TO WRITE A SCIENTIFIC PAPER

A scientific paper is a written report describing original research results. It must enable the peers to assess observations, repeat experiments and evaluate the intellectual process. There are three main reasons for writing a paper – to communicate scientific findings, to get recognition and for personal gains. If there is material to write and one is interested in writing, decision should be made about the right format of the paper and appropriate journal where it may be published. 
Structure of the text
The structure of the text can be known if one answers Sir Bradford Hill's four questions.
· Why did you start?

· What did you do?

· What answers did you get?

· What does it mean?

The answers for the above questions should be provided in Introduction, Materials and Methods, Results and Discussion respectively. This is the IMRAD format of an original scientific paper. In addition to this it will have a Title page, Abstract, Keywords and Reference.

Title

The title should be short, accurate, specific and informative. Abbreviations should be avoided in the title. Waste word such as “A study of….” should be avoided. It is always better to keep the point of the title near the beginning. Paradoxical, obscure, misleading titles should not be used. Although the title appears at the beginning of the paper, it is better to decide the title after writing the paper. This will help to have a precise title.
Abstract

Abstract is the mini version of the paper and should have 150-200 words. Most journals publish structured abstract. A structured abstract should have side headings – Purpose, Methods, Results and Conclusion. About 3-10 keywords should be included.
Introduction

The introduction should answer the question “Why did you start your study?”. Therefore the purpose of an introduction is to provide the rationale behind the work. This helps the reader to understand appreciate the objectives. There will be relevant review of literature. Appropriate references should be cited in a standard style. One must do a thorough literature search in order to understand the current status of knowledge on the particular topic of the study. At the end of Introduction, the objective(s) should be stated. The objectives should be specific and state what the study is trying to achieve.
Materials and Methods

This section should answer the question “What did you do?” Document all specialized materials and general procedures. Provide the study site, duration of study, type of study, study design, number of subjects/animals/samples that were used, inclusion/exclusion criteria, choice of subjects and controls. Mention about Ethics Committee approval and if needed Informed Consent. Describe the methodology completely, including sample collection, methods used for processing and statistical tests used for data analysis. If well documented methods were used, report the procedure by name with reference. Materials and Methods section should be written in past tense. 
Results

This section must answer the question “What answers did you get?” It is the communication of the facts, measurements and observations in the study. Present and illustrate findings objectively. Use figures, tables, graphs, bar diagrams, pie charts and photographs to present the results more effectively. These should be identified by number and title. All photographs should have a figure number, a short caption or legend and in case of photomicrographs the stain used and the magnification. The data should be analyzed using appropriate statistical test(s). 
Discussion

This section answers the question “What do the results mean?” Provide an interpretation of the results and make comparisons with other studies providing appropriate references. The significance of the study should be clearly described. If the results differ from your expectations, explain why that may have happened.  If the results agree, explain the theory. Explain all of your observations. Present principles, point out exceptions and lack of correlation, implications of the results, mention the limitations of your work and scope for further work. 
It is in this section that the author incorporates his/her contribution to existing knowledge. When discussing the conclusions of other workers, one should clearly state their origins and quote them correctly
Conclusions

Draw appropriate conclusions based on your study results.

Authors

The author should take responsibility for the content and contribute to conception of idea, design of the study, analysis and interpretation of data, drafting the paper and final approval of the version to be published. This means that only a person who has substantially contributed to the study should be included as the author. All other kind of help may be acknowledged.
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References
“Knowledge is of two kinds. We know a subject ourselves or we know where we can find the information about it” 

· Dr. Samuel Johnson

“Manuscripts containing innumerable references are more likely a sign of insecurity than a mark of scholarship”

                               - William C Roberts

There are two aspects regarding the references, viz Citing of references in the text and Listing of references in the Reference section. There are some important rules to follow while citing and listing the references in a dissertation.

1. You should list only significant, published references. A paper that has been accepted for publication can be listed, citing the journal followed by “In press”

2. Check all parts of every reference against the original publication.

3. Read all references you cite and list.

4. Include both National and International references.

5. You should include recent references to make the list up-to-date

Reference styles

       There are two styles for citing and listing the references – Vancouver style and Harvard style. Most researchers follow Vancouver style.

Vancouver style

          References should be numbered in superscript, serially in the order in which they appear first through the text. As far as possible mentioning names of author(s) under references should be avoided in the text. For example,

 Earlier workers have observed that oxidative stress can cause a significant increase in the rate of phagocytosis of Escherichia coli.1-3 

         References to literature cited should be numbered consecutively and placed in the Reference section.

1. Articles in Journal: Reference should include- Authors, title of the article, title of the journal, year of publication, volume number, first and last page number of the article. List the first six authors. If there are more than six authors, list the first six authors followed by et al. The title of the journal should be abbreviated according to the style used by the Index Medicus.
Singhal S, Mathur T, Khan S, Upadhyay DJ, Chugh S, Gaind R et al. Evaluation of methods for ampC β-lactamase in gram negative clinical isolates from tertiary care hospitals. Indian J Med Microbiol 2005; 23: 120-124.

In case of Organization as author, include the name of the organization in place of author.

2. Books

Personal authors

The order that should be followed is – Authors, title of the book, edition, publisher, year of publication

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical Microbiology, 4th ed,  Mosby, St. Louis, 2002

Editors as authors

Brooks GF, Butel JS, Morse SA. Jawetz, Melnick, and Adelbergs Medical Microbiolgy, 23rd ed, McGraw- Hill, Boston, 2004.

Chapters in a book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. McGraw-Hill, New York, 2002, p 93-113.

Harvard style

       When there are three or less authors, write all their surnames and the year of publication in the text.

AmpC beta lactamases can be differentiated from other ESBLS by their ability to hydrolyze cephamycins as well as other extended spectrum cephalosporins ( Manchanda and Singh 2003)

When there are more than three authors, surname of the first author should be written followed by et al and year.

The references should be listed in alphabetic order irrespective of the order of their appearance in the text.
