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THE DESIGN OF EXPERIMENTS

Ronald Fisher
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WHAT IS RESEARCH?
1. ASKING A QUESTION

2. FINDING THE ANSWER

3. COMMUNICATING THE
KNOWLEDGE

WHY DO RESEARCH?

BUILDING KNOWLEDGE

PROVIDING UNDERSTANDING

HUMAN CURIOSITY

BEING FIRST

HELPING SOCIETY
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STEP 1: RESEARCH QUESTION
1. WHY DO PATIENTS SEEK OSTEOPATHIC TREATMENT?

2. DOES OSTEOPATHIC INTERVENTION X EFFECTIVELY REDUCE PATIENTS’ PAIN AFTER 5 SESSIONS?

3. IS THERE AN ASSOCIATION BETWEEN THE AGE OF PARTICIPANTS AND THE NUMBER OF OSTEOPATHIC 
SESSIONS ATTENDED?

4. IS THERE A DIFFERENCE BETWEEN OSTEOPATIC INTERVENTION X AND INTERVENTION Y IN INCREASING 
THE PARTICIPANTS’ QUALITY OF LIFE?

5. HOW RELIABLE IS A PARTICULAR TECHNIQUE IN DIFFERENTIATING EMPTY VS FILLED BLADDER?

6. IS THERE A CONSENSUS IN PUBLISHED STUDIES REGARDING THE EFFECTIVENESS OF INTERVENTION X? 

STEP 2: FINDING AN ANSWER
1. QUALITATIVE

2. QUANTITATIVE

3. CORRELATION /
REGRESSION ANALYSIS

4. EXPERIMENTAL 

5. RELIABILITY

6. META-ANALYSIS
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QUALITATIVE
RESEARCH QUESTION: 
WHY DO PATIENTS 
SEEK OSTEOPATHIC 
TREATMENT?

QUANTITATIVE
RESEARCH QUESTION: 
DOES OSTEOPATHIC INTERVENTION X EFFECTIVELY REDUCE PATIENTS’ PAIN AFTER 5 SESSIONS? 
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CORRELATION/REGRESSION ANALYSIS
RESEARCH QUESTION: 
IS THERE AN ASSOCIATION BETWEEN THE AGE OF PARTICIPANTS AND THE NUMBER OF OSTEOPATHIC 
SESSIONS ATTENDED? 
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EXPERIMENTAL (PARALLEL ARMS RCT)
RESEARCH QUESTION: 
IS THERE A DIFFERENCE BETWEEN OSTEOPATHIC 
INTERVENTION X AND INTERVENTION Y IN INCREASING 
THE PARTICIPANTS’ QUALITY OF LIFE? 
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EXPERIMENTAL (CROSSOVER)

RELIABILITY STUDY
RESEARCH QUESTION: 
HOW RELIABLE IS A PARTICULAR TECHNIQUE IN DIFFERENTIATING EMPTY VS FILLED BLADDER?
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META-ANALYSIS
RESEARCH QUESTION: 
IS THERE A CONSENSUS IN PUBLISHED STUDIES REGARDING THE 
EFFECTIVENESS OF INTERVENTION X? 

STEP 3: COMMUNICATING THE KNOWLEDGE
1. JOURNAL ARTICLE

2.CONFERENCE OR SYMPOSIUM

3.NEWSLETTER

4.DISCUSS WITH COLLEAGUES

5.PHD PROGRAM
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PUBLISHING A RESEARCH ARTICLE
• THE OSTEOPATHIST - CANADIAN JOURNAL OF OSTEOPATHY

HTTPS://WWW.OSTEOPATHYST.COM/

• THE JOURNAL OF THE AMERICAN OSTEOPATHIC ASSOCIATION
HTTP://JAOA.ORG/

• INTERNATIONAL JOURNAL OF OSTEOPATHIC MEDICINE
HTTP://WWW.JOURNALOFOSTEOPATHICMEDICINE.COM/

ELEMENTS OF GOOD RESEARCH
1. SAMPLE

2.RANDOM ASSIGNMENT 

3.MEASURING OUTCOMES

4.DESIGN AND METHODOLOGY

5.STATISTICAL ANALYSIS
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TYPES OF DATA IN RESEARCH
1. CATEGORICAL

2. NUMERICAL

3. SEMI-STRUCTURED AND UNSTRUCTURED
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AREAS OF STATISTICS

1. DESCRIPTIVE

2. INFERENTIAL

sample

population
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EXAMPLE OF DESCRIPTIVE STATS

____________________________________
Source: Henry Hundscheild et al. Treatment of irritable bowel syndrome with osteopathy: Results of a randomized controlled pilot study
Journal of Gastroenterology and Hepatology 22 (2007) 1394-1398
http://www.academia.edu/download/28386472/hundscheid_treatmentofirritablebowelsyndromewithosteopathy.pdf

EXAMPLE OF DESCRIPTIVE STATS

__________________________________
Source: Gunnar Andersson et al. A Comparison of Osteopathic Spinal Manipulation with Standard Care for Patients with Low Back Pain
The New England Journal of Medicine 1999; 341:1426-1431
http://www.nejm.org/doi/full/10.1056/NEJM199911043411903
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CONFIDENCE INTERVALS
 Estimating proportion of patients that find Osteopathic 

Treatment helpful

 Estimating mean Quality of life score for patients in control 
and experimental groups

 Estimating average number of Osteopathic Treatment 
sessions attended

 Estimating mean decrease in VAS Pain score for patients 
after the series of osteopathic intervention sessions

EXAMPLE OF CONFIDENCE INTERVALS

_____________________________________
Source: Gunnar Andersson et al. A Comparison of Osteopathic Spinal Manipulation with Standard Care for Patients with Low Back Pain
The New England Journal of Medicine 1999; 341:1426-1431
http://www.nejm.org/doi/full/10.1056/NEJM199911043411903
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STATISTICAL TESTS – OVERVIEW

UNDERSTANDING RESEARCH ARTICLES

_____________________________________
Source: A.M. Cuccia et al. Osteopathic manual therapy versus conventional conservative therapy in the treatment of temporomandibular disorders: A randomized
controlled trial. Journal of Bodywork & Movement Therapies (2010) 14, 179-184
https://pdfs.semanticscholar.org/849d/3c122af15a27b3dc59de93a76dde196e52a4.pdf
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STATISTICAL VS PRACTICAL SIGNIFICANCE
Statistical significance: p-value <0.05

Practical significance: Effect Size

Statistical significance is a first step to Practical 
significance

SUMMARY OF RESEARCH PROCESS STEPS

Define 
research 
problem

Literature 
review

Formulate 
research 

question and 
hypotheses

Determine 
methodology 
and design

Collect and 
analyze the 

data

Report, 
interpret and 
communicate 

findings 
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STUDENTS’ RESEARCH
Proposal (PICO statement)

 P = patient/problem (research question)

 I = intervention (experiment design)

 C = comparison (control)

 O = outcome (validated instrument to measure)

STUDENTS’ RESEARCH (CONTINUE)
What instrument to use?

Sample size calculation
 Effect size

 Pilot study

 Minimum important difference 
Clinically important outcome
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STUDENTS’ RESEARCH (CONTINUE)
Recruitment of study participants

 Specialized clinics

 Osteopathic practices

 Social media (Facebook, LinkedIn)

 Kijiji and other online postings

TRAINING STATION FOR SURGEONS 

_____________________________________
Presented with the permission of Dr. Ilay Habaz and Dr. Eran Shlomovitz (University Health Network)
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RELIABILITY STUDIES
Practical aspects

 Live patients or objects (models)

 Repeated trials to make a diagnosis

Benefits
 Relative simplicity in design

 Contribution to osteopathic profession

 Improving manual skills

HOW DO I LEARN MORE?
BOOKS

INTERNET

COURSES/WORKSHOPS

PROFESSIONAL CONSULTING & COACHING
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QUESTIONS? COMMENTS? THOUGHTS?
•ANTON SVENDROVSKI

•647-833-3359

•WWW.STATSHELP.CA

•INFO@STATSHELP.CA


