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Abstract:

This section constitutes a brief description of the entire study, including the background or motivation, the methods, results and conclusions.  Most journals will set a strict limit on the size, so you must do a word count on the abstract alone.  Some journals require a “structured abstract”, which means that you must break up the abstract into sections with labels, such as Introduction, Methods, Results, Conclusions.  It is often easier to complete the abstract after the rest of the paper is complete and all of the results are in place, but you should still try to create a rough draft of the abstract at the beginning.  When your abstract is finished, use the following checklist to ensure that it is appropriate:

· Subject of the paper is stated immediately

· Scope and objectives are identified

· Significant findings are summarized

· Numerical results are emphasized, where possible

· Methods are specified

· All abbreviations are defined

· No references are cited

· No mention of figures, tables or equations from the main text
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Keywords:  simple keywords, some journals have lists of accepted keywords, check in advance; try to use keywords that you would use during a literature search for this paper

I.  INTRODUCTION

· Main point of first paragraph: typically that some disease or device presents a major problem

· Disease A has caused a great deal of morbidity and mortality

· Deficiency in some area continues to cause problems

· Main point of second paragraph: recent advances have made it possible to achieve significant progress

· Development of new device, hardware, software, technique

· Newly provided capability that is ideally suited for this problem

· Main point of third paragraph: previous efforts in this area (by you or others) 

· Much work has been done by others to understand this problem

· Nonetheless, significant deficiencies remain

· Main point of fourth paragraph: the specific intent of this investigation

· We report the implementation of some procedure

· This procedure will allow us to test a specific hypothesis, or report specific information

· Some indication of what that deliverable will be

II. METHODS

A.  Specialized apparatus A

· Main point of first paragraph: a specific, novel piece of equipment is required for this study

· Overall description of the purpose of the device or technique

· Reference to any previous description of this device

· Main point of second paragraph: more technical details related to the apparatus

· Specific details that will allow another researcher to repeat your results

· Model numbers and manufacturer, operator-selected parameters (kVp, mA)

· Typically refer to a figure at this stage, either photo or line drawing [Fig. 1: line drawing of equipment]
B.  Specialized software utility

· Main point of first paragraph: a specific, novel piece of code is required for this study

· Overall description of the purpose of software

· Reference to any previous description of this approach

· Main point of second paragraph: more technical details related to the software

· Specific details that will allow another researcher to repeat your results

· Details related to the programming environment, hardware, operating system, tool kits used

· May need to include a flow chart to show the logic [Fig. 2: flow chart of software logic]
C.  Selection of subjects (animals, patients, volunteers, specimens)

· Main point of first paragraph: a specific group of subjects was required for this study

· Describe the inclusion, exclusion criteria

· Be sure to indicate that institutional ethics approval was obtained for animals and humans

· Provide appropriate descriptors (age, distribution, male, female, weight, etc.)

· Main point of second paragraph: more technical details related to specimens or models

· If your study used fabricated models or phantoms, you will need to provide details here

· Specific technical details to allow someone else to replicate, references to previous descriptions in the literature

· May need to include a figure to illustrate models used [Fig. 3: illustration of models used in this study]
D.  Data analysis

· Main point of first paragraph: derived parameters that were required to test hypothesis

· May need to provide some example of the type of data (dimensions, area, volume, etc) that was required

· May require an example image to clarify what is being reported [Fig. 4: example of data analysis]
· Main point of second paragraph: specific statistical tests that were used to test hypothesis

· State clearly the parameters that will be tested, what comparison will be made

· Describe the exact statistical test that will be used to test for significance, the p value that was accepted as significant, the software (Name, version, manufacturer) that was used

· When statistical tests are described here, the results flow more easily without disruption

III.  RESULTS

A.  Result number one

· Main point of first paragraph: a significant result has been obtained

· Outline the specific result that you are reporting

· Report the most important result first (typically something related to your primary hypothesis)

· Refer the reader to a table and/or figure [Fig. 5: plot of data for first result], [Table. 1: table of data for first result]
· Make sure that table and graph are not redundant; also make sure that graph is publication quality (not default Excel!)

· Do not repeat the results of figures and graphs in the text, but simply clarify the most important aspect of the result for the reader: “Fig. 5 shows that parameter A and parameter B are significantly correlated (p<0.05).”

· Remember that results statements are not data; they provide the message that is needed to interpret the data 

B.  Result number two

· Main point of first paragraph: another significant result has been obtained

· Outline the specific result that you are reporting

· The second (and additional) results that you describe may not have the same impact as the first; they may be related to secondary hypotheses or observations

· Refer the reader to a table and/or figure [Fig. 6: plot of data for second result], [Table. 2: table of data for second result]
· Make sure that table and graph are not redundant; also make sure that graph is publication quality (not default Excel!)

· Do not repeat the results of figures and graphs in the text, but simply clarify the most important aspect of the result for the reader: “Fig. 6 shows that parameter C is not significantly different from parameter D (p<0.05).”

· Remember that results statements are not data; they provide the message that is needed to interpret the data 

IV.  DISCUSSION

· Main point of first paragraph: major finding and its implication

· Be very clear here to state concisely and unambiguously what you think your most important result is: “We have shown that parameter A and parameter B are highly correlated, indicating that parameter A can be inferred from parameter B”

· May often relate closely to statements in the last paragraph of the introduction

· Need to be very specific about what this result implies for the future

· Main point of second paragraph: additional finding and its implication

· You will typically have additional findings, which maybe related to a secondary hypothesis, yet still deserve clarification

· Need to be very specific about what this implies for the future

· Main point of third paragraph: comparison of your results to previous (yours and others)

· Describe a previous related study and its findings

· Put your findings into context with these previous findings

· Interpret and explain the meaning of your results

· Main point of fourth paragraph: describe potential limitations of your work

· Choose limitations that a reviewer will likely target

· Try to put a positive spin in limitations: “While the model used does not exhibit the complexity of human arteries, it does allow us to investigate turbulence in a controlled environment.”

· If you describe a serious limitation, you may be able to indicate that it can be dealt with in the future in a particular way that is beyond the scope of the present study

· Be very sure that you do not describe any limitations that are an “Achilles heel” (Note that you may want to write up the potential limitations at the outset of the study, just to make sure that you do not encounter any surprises at the end).

· Main point of fifth paragraph: describe potential applications of your work

· Choose a few applications that will follow from your work

· Do not overstate the utility of your results, because it will turn off reviewers: “The small increase in temperature that we observed in our beaker should lead to massive quantities of free energy for humanity, for generations to come”

V.  CONCLUSION

· Main point of only paragraph: take home message from the paper

· Evaluate your results from the standpoint of the original stated objectives: have you succeeded?

· State the logical implications for your study: future studies or dead end?

· Note that not all journals require a separate conclusion, in which case this section will become the final paragraph of the discussion/conclusions.
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