Research Planning Guide
Thomas W. Findley MD PhD

Executive Director, Ida Rolf research Foundation  www.rolfresearchfoundation.org
Adapted from Gordon MJ  Research Workbook: A guide for initial planning of clinical, social and behavioral research projects  J Fam Prac 7(1): 145-160, 1978.  Specific thanks to Dr Gordon who presented this workshop to a group of physicians at my request and allowed me to observe and emulate for future presentations.  More specific information can be found in 12 articles I wrote on how to do clinical research which appeared in the American Journal of Physical Medicine and are freely available online at http://www.physiatry.org/Research_Articles.cfm.  Specific help for studies based on your existing clinical charts are found in the third article http://www.physiatry.org/docs/pmr-iii.pdf
I.  Select a Researchable question

Begin by stating a question of great interest to you in simple non technical terms.  You will rewrite this question several times as you progress through this planning guide.  For more guidance see my article How to ask the Question http://www.physiatry.org/docs/pmr-i.pdf
This research will require access to these resources:

Define the important terms in your statement of the research question

II. Search for Related Work, and where you expect to find that information (journals, textbooks, clinical experience, review of your own patients, etc.),  The sources of information are quite diverse (see http://www.physiatry.org/docs/pmr-x.pdf 
For more guidance see my article on literature review http://www.physiatry.org/docs/pmr-ii.pdf
List questions you hope are already answered by previous research

List relevant theories or models
Other important background information
III 
Justifying the study

  
Write a paragraph justifying the study.  It is critically important that you WRITE this paragraph, not just verbally explain it to another person, as this will make your argument more concise and persuasive.  For more guidance see my article How to ask the Question http://www.physiatry.org/docs/pmr-i.pdf .  Consider these questions and feel free to modify or add your own:


Who cares about the answer?


How is present opinion divided


How important is it to have the right answer?


What are the implications of various possible answers.

IV Hypotheses.
You are doing this study because you EXPECT to find certain results.  Even purely descriptive studies are associated with some type of data you think you will find.  So COMMIT yourself to the most likely results, based on your knowledge of the field, logical analysis, anecdotal observations, and your best (or wildest) guesses.  If you truly have NO idea what to expect, make up the observations you think you will record on your first three patients.  The middle value (for each type of observation or measure) becomes your expected value!  For more guidance see my article How to ask the Question http://www.physiatry.org/docs/pmr-i.pdf
Initial statement of hypothesis

Global hypothesis (no more than 3) (eg hyp 1 therapy x improves frozen shoulder)

Primary hypotheses (no more than 4 to 6).  At least one associated with each of your global hypotheses

Example 1.1 Therapy x improves range of motion by 20%


1.2  Therapy x reduces pain score by 20%
Alternate 1.2: Therapy x reduces pain score to lower than 5/10 

Secondary or exploratory hypotheses (everything not listed as a primary hypotheses).  You do not need to be as explicit in your expected findings.  NOTE that EVERY measure in your study requires a separate hypothesis, either a primary or a secondary one.  If you do not have a hypothesis for your measure, do you really need to collect it?  
V.  Instruments and Data Sources
For each of your proposed measures you need to determine the following, especially for those measures involved in your primary hypotheses.

Things to be measured or counted

Proposed instrument or data source

Is this an instrument already developed

Has this instrument been used in your population or in a similar one?

What are the reliability and validity of this measure (you need both a number and a reference for the study (s) used to calculate these.  

In studies using this measure, in the types of patients closest to those you intend to use, how much does this measure vary (specifically what is the standard deviation)?  Do you expect the same variation in your population?  You might expect more, or less, especially if available information is on populations not very similar to yours.  For example, you may only find standard deviation in normal young males, and you are studying persons age 50-70, so you would expect greater variation in your study than that reported in the literature.  
More guidance in selecting the instrument can be found in my 12th article http://www.physiatry.org/docs/pmr-xii.pdf
PART TWO – PREPARING THE RESEARCH DESIGN

There is an old saying among carpenters “measure once, cut twice… measure twice, cut once”  in research this means “design once, collect  the data twice.. design twice, study once.  It is wise to seek competent help in preparing a research design, since design options are numerous.  Choices among designs will always require compromises between the practical and the ideal.  Well designed research, like anything else designed well, should be more efficient and better suited to your needs than a haphazard approach.  Poorly designed research may be inefficient or worse impossible to analyze.  Some practical research designs are found in my 4th article http://www.physiatry.org/docs/pmr-iv.pdf
VI Sampling

Describe the characteristics of the people who will be eligible for participation in the study

Describe the population to which you wish to generalize conclusions

Sample size

Increase in sample size increases the precision of the research.  Small sample sizes do not of themselves introduce bias.  A large sample will allow you to detect more subtle (but perhaps less important) relationships.  There are now sample size calculators available for no charge on the web, which allows you to explore the relationship between sample size and precision and to pick a level which suits your study.  Go back to your hypotheses and description of variables, and note whether your expected effect is LARGE (greater than 60% of the standard deviation), MEDIUM (30 to 60% SD) or SMALL (less than 30% SD).  Most clinicians are interested only in large, and possibly medium effects to make treatment decisions for individual patients.  Small effect sizes are more useful for population based research such as public health.  For example, treatment A decreases pain by 51%, and treatment B decreases pain by 49%.  While a sample size of thousands would indeed show a statistically significant difference between the two treatments, as a clinician you could reasonably choose either one.  One the other hand, if the outcome is the choice of prime minister, then there clearly would be a reason to choose one over the other.  Some simple examples of sample size estimates are given in my article 3, on the chart review.
So relist your hypotheses here, with your estimate of expected effect size and therefore sample size needed.  

IMPORTANT NOTE  your description of your sample size calculation will be a VERY important part of your final publication of your study.  It is one of the three items which differentiate good from mediocre research.

VII  Developing the research Protocol

How will you select your sample from the people eligible to participate?
Will you divide your sample into groups?  If so, How?

If you plan to randomly divide your groups, your method of randomization (coin toss, table of random numbers, etc) will be reported in your final paper.  This is the SECOND quality indicator which makes your research stand out as well done.

Describe what will happen to each subject.  Feel free to use a list, flow chart or diagram.

Who will gather the data and how?

VIII ELIMINATING PROCEDURAL BIAS

Bias refers to sources of systematic error which may affect study results.  Unless adequately controlled, bias may render your study results uninterpretable.  The following possible sources of bias are adapted from the classic resource “Experimental and Quasi experimental Designs for Research” DT Campbell and JC Stanley, Chicago: Rand McNally 1966.

1.  Effects of historical events – List any events such as personnel changes, remodeling plans, interference by nonparticipants,  seasonal change in temperature, etc. which will take place during your data collection phase and which might affect the results.

2.  Effects of maturation – If subjects are to be observed over time, are there changes which might result merely by normal development, growth, natural course of illness, etc.

3.  Effects of repeated measurement.  If the same measures are repeated on subjects, are subjects likely to remember past responses, prepare differently for the next session, relax procedures?  Does your test measure have several equivalent forms so you can use a different form for repeat measure? 

4.  Instrument Decay.  Is it likely that the test equipment will wear out, observers get bored, protocols get short-cut by investigators, etc.

5.  Effects of Statistical Regression to the Mean – If subjects are chosen because they lie at the extremes (eg high blood pressure, low range of motion) subsequent measures will tend to be more nearly average, even if there is no change at all in the subjects.  If your subjects are chosen or assigned to groups based on their “extremeness”, list that variable here:
6.  Subject selection  - Is there anything in the selection of your sample or assignment of subjects to groups which makes one group of subjects unintentionally different from other groups? 

7.  Loss of subjects – Subjects lost to attrition may be different from those who remain.  You need to carefully record all patients lost to the study, from the moment of contact – i.e 100 letters sent out, 60 responded, 35 contacted, 20 eligible, and 15 agreed to participate.  Again, from those who start the study, dropouts are carefully recorded.  You as the investigator need to decide if loss of subjects seems to be a problem, but you ALSO need to report these numbers in one or two sentences so the reader of your study can make their own decision regarding this aspect
8.  Investigator bias – are you in a position to unintentionally shade results to confirm your hypotheses or to influence subjects by your attention, attitude, etc.?  Every investigator should  answer YES to this question – even in experimental physics we find this.  The best solution to this is to keep the people who measure your data blinded to the group assignments of the subjects – that way they cannot unintentionally influence, since they do not know the group  assignment.  But you need to take specific steps.  Description of the steps you take to  MAINTAIN observer blinding is the THIRD important characteristic in a well designed and reported study.

IX  Identify the limits of the study

1.  Potential sources of bias remaining – after struggling to reach a feasible design which provides control over the most troublesome sources of bias, you are usually left with inadequate controls over other sources of bias.  List those here.

2.  Limits to generalizability – Even a perfectly unbiased study will have limitations in its generalizability.  Both you and your readers are most interested in the kinds of people beyond your sample to which you can justifiably extend your findings.  You may find it easier to list specific individuals for whom your conclusions will NOT apply

X.  Data collection forms

Sketch forms in the space below which you will use to record the data of the study.  It is HIGHLY recommended that you enter data on 3 fictitious subjects to test the ease of use of your forms, and then run your statistical analyses on these 3 subjects to make sure that the data is in the proper format.  Some of the complexities of data collection and data entry are explored in my 5th paper, http://www.physiatry.org/docs/pmr-v.pdf
XI Reporting of results.  Sketch below summary tables and/or graphs which you expect to use in your final project report or publication.  Use simulated results from the previous step.

XII  Statistical analysis.    

Design and analysis are two sides of the same coin.   ALWAYS seek competent consultation in the design phase or there may never be any analysis worth doing.  Since you intend to publish your data (you DO, don’t you?), it is very helpful to look at the statistical requirements of the journal you would like to publish in BEFORE you start your project, to make sure that your data, when collected, would be acceptable to their reviewers.  I have used the statistical checklis from the British Medical Journal to pro-actively allow you to review your research design in my   9th article http://www.physiatry.org/docs/pmr-ix.pdf
You may begin to organize the analysis by listing below all of the variables considered in your design.  Separate the variables into these three categories.  After you list them, it is very helpful if you can also describe the type of data recorded into nominal, ordinal , interval and ration as these determine the type of statistical analysis you can perform.  See http://www.physiatry.org/docs/pmr-iii.pdf for guidance.
DEMOGRAPHIC variables which describe the characteristics of subjects such as age, sex, race, previous hospitalizations, etc.

INDEPENDENT variables (variables under the control of the investigator) such as type of instruction given, therapy options, duration of treatment, or other exposures or treatments to which the investigator can assign subjects.

DEPENDENT or outcome variables or effects potentially related or caused by the variables listed above (demographic and independent), such as adherence to instructions, speed of recovery, or client satisfaction.  This list will also include each of the instruments you have proposed to measure your main outcome.

XIII Discussion, Interpretations and Conclusions.
There are no specific exercises for this section. Instead, it is STRONGLY suggested that the researcher should maintain a notebook or diary in which to record anecdotes, remarks of subjects, comments by others involved in the project, and any other facts or ideas which might help to make sense out of the phenomenon under study.  It is often the serendipity of the alert and curious researcher which leads to insightful interpretations and fruitful new hypotheses.

The other purpose of the research notebook is to keep track of decisions made in the course of the project – why was one questionnaire selected instead of another?  Which hypotheses did you decide not to test?  When you finally submit a paper for publication on your project, often questions arise from reviewers which can easily be answered by referring to your notes.

XIV Administrative Arrangements.

The most elegantly designed studies have sometimes collapsed for lack of attention to administrative details.  For guidance see my 6th article on project management http://www.physiatry.org/docs/pmr-vi.pdf and 7th on the role of the principle investigator http://www.physiatry.org/docs/pmr-vii.pdf
But even if you follow all these suggestions, your project will collapse without dedicated team members.  My general rule is that you need 4 committed investigators in order to succeed (actually you need only three, but often something comes up to occupy one of your members for a period of time).  If you have only two people, I STRONGLY advise you to find two more BEFORE you start your project.  That way the project never gets put on the back burner for lack of attention on part of the team.
XIV Concluding remarks

IF you are feeling overwhelmed by this point, but still interested in proceeding, you have been bitten by the research bug.  You do need to view research as a hobby as well as a profession, something for which you choose to spend some of your leisure time as well as your work time.  Relax, take it slowly, and realize that you are embarking on a journey which will allow you to continue to grow for a lifetime. http://www.physiatry.org/docs/pmr-xi.pdf
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