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Teaching Osteopathics
undergraduate students to be 

knowledgeable research 
consumers:

Why, When and How?

Chantal Morin, DO, MSc
Andrée Aubin, DO

Centre ostéopathique du Québec, Montréal

First step

RESEARCH METHODOLOGY

CRITICAL READING AND 
INTERPRETATION OF OSTEOPATHIC 

AND MEDICAL SCIENTIFIC 
LITERATURE

Why?

• Use of  scientific data in clinical practice to follow
fast evolution and changes in knowledge domain

• Base clinical practice on scientific standards using
scientific literature: long-term learning implication 

• Clinical uncertainty contexts’ recognition and 
management (Edmondson, 1995; Charlin, 2005; 
Luther & Crandall, 2011)

• Identify and support potential graduate-level 
academic research candidates 

Why?

• Allow students to become readers and users of  
scientific data (Liccicardone, 2008; Audet & Leclère, 
2001; Fryer, 2008) towards :
• Acquainting with scientific data sources,

• Doing an informed reading of  scientific literature,

• Knowing the difference between research types,

• Assessing the validity of  scientific articles, 

• Integrating scientific data in clinical reasoning and practice.

When?

• Critical reading and interpretation of  scientific
literature must prepare to assessment activities; so it
must be presented to students early enough:
• 4th year / 6-year program

How?
First activity: Becoming a knowledgeable

research and statistics consumer

• Prior to activity

• During activity

• End of activity
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How?
First activity: Prior to activity

• Team of  3 or 4 students

• Choice of  one article per team among about 20 
scientific preselected articles of  many various designs

• Reading article and related theorical article/checklist
concerning specific designs involved

• Preparation of  a list of  questions by each student

How?
First activity: During activity

• Research design descriptions:
• Advantages
• Limits
• Examples

• Evidence hierarchy

• Internal validity

• External validity

• Presentation of  various checklists

How?
First activity: During activity

• Research design descriptions
• Descriptive designs: generating hypothesis for further

research:
• Case report

• ex: LeBauer & al, 2008; Lancaster & Crow, 2006

• Case series

• Cross-sectional study

• Qualitative research
• ex: Pincus & al, 2004; Strutt & al, 2008

How?
First activity: During activity

• Research design descriptions:
• Analytical observational studies: hypothesis validation: 

• Case-control study
• Based on presence of  diseases

• Odds Ratio (OR)

• ex: King & al, 2003

• Cohort study
• To identify etiological risk factors (disease causations)

• Based on exposure

• Incidence, Relative Risk (RR) 

• ex: : Kotzampaltiris & al, 2009

How?
First activity: During activity

• Research design descriptions 
• Analytical experimental studies: hypothesis validation:

• Intervention study
• Control exposure, internal validity

• Quasi-experimental (pre/post in CAM)

• examples in osteopathy: Cuccia & al, 2009; Philippi & al, 
2006

• Systematic review
• example in medecine: Juni & al, 2004

• examples in osteopathy: Licciardone & al, 2005; Snelling, 
2006

How?
First activity: During activity

• Evidence hierarchy SRs

RCTs

Cohort
studies

Case-control 
studies

Qualitative studies

Cross-sectional studies

Case reports/Case series

Expert opinions
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How?
First activity: During activity

• Internal validity (basic statistics, bias and potential
confounders)
• Meaning of  the P value (p=0.05 or p=0.01)

• Confidence intervals (95% or 99%) and precision

• Kappa

• Relative risks and odds ratio

• Bias (selection, information)

• Hill causality criteria

• Potential confounders (gender, age, other variables)

• External validity

How?
First activity: During activity

• Presentation of  various checklists
• RCT: 

• Checklist from CONSORT statement : Moher & al, 2001

• Cohort and case control studies: 
• Checklist for critical appraisal (in French) : Beaucage & Bonnier-Viger, 

1996
• STROBE : Rothwell & Bhatia, 2007

• Qualitative studies: 
• Checklist for qualitative research in medecine (in French) : Côté &

Turgeon, 2002

• Case studies: 
• Checklist for a case study (design and presentation) : Tuchin & Bonello, 

1999

RCT: CONSORT (1)

 
 

 

RCT: CONSORT (2)

COHORT AND CASE CONTROL: STROBE (1)

STROBE Statement—Checklist of items that should be included in reports of cohort studies  
 I tem 

No Recommendation 

 Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the 

abstract 

(b) Provide in the abstract an informative and balanced summary of what was 

done and what was found 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the investigation being 

reported 

Objectives 3 State specific objectives, including any prespecified hypotheses 

Methods 

Study design 4 Present key elements of study design early in the paper 

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 

participants. Describe methods of follow-up 

(b) For matched studies, give matching criteria and number of exposed and 

unexposed 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if 

there is more than one group 

Bias 9 Describe any efforts to address potential sources of bias 

Study size 10 Explain how the study size was arrived at 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for 

confounding 

(b) Describe any methods used to examine subgroups and interactions 

(c) Explain how missing data were addressed 

(d) If applicable, explain how loss to follow-up was addressed 

(e) Describe any sensitivity analyses 

 

COHORT AND CASE CONTROL: STROBE (2)

Results 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, 

examined for eligibility, confirmed eligible, included in the study, completing follow-up, and 

analysed 

(b) Give reasons for non-participation at each stage 

(c) Consider use of a flow diagram 

Descriptive 

data 

14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information 

on exposures and potential confounders 

(b) Indicate number of participants with missing data for each variable of interest 

(c) Summarise follow-up time (eg, average and total amount) 

Outcome data 15* Report numbers of outcome events or summary measures over time 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 

precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and 

why they were included 

(b) Report category boundaries when continuous variables were categorized 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful 

time period 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity 

analyses 

Discussion 

Key results 18 Summarise key results with reference to study objectives 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. 

Discuss both direction and magnitude of any potential bias 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity 

of analyses, results from similar studies, and other relevant evidence 

Generalisability 21 Discuss the generalisability (external validity) of the study results 

Other information 

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, 

for the original study on which the present article is based 
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QUALITATIVE RESEARCH (1)

 
 
 
 

QUALITATIVE RESEARCH (2)

 

CASE STUDY (1)

 

CASE STUDY (2)

How?
First activity: And, finally, discussion

• Short team presentation:
• Quality of  study

• Opinion on study

• Discussion on clinical implications

• Time spent with students demonstrating interests
and aptitudes to prompt future research carreer!

How?
First activity: Your turn!

• Want to try it?
• Presentation of  two articles 

• 20 minutes to read and critique methodology and result sections 
(teamwork)

• Discussion on clinical implications 

• Comments and questions
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Second step

ASSESSMENT OF ACQUIRED 
KNOWLEDGE 

Why?

• Integration of  evidences in the clinical reasoning
process

• Similarities between research processes and clinical
reasoning (Clark, 1997)
• Observations – Hypothesis – Experimentation

• Development of  clinical-thinking skills (Tonelli, 
1998)

• Expressing questions in scientific terms

When?

• Integration of  this process in the upper cycle of  the 
program, before graduation
• 4th, 5th and/or 6th/ 6-year program

How?

• Validity of  single case: 
• « (…) case studies are the preferred strategy when « how » 

and « why » questions are being posed, when the 
investigator has little control over events, and the focus is on 
a contemporary phenomenon within some real-life context »
(Yin, 1998)

How?

• Single cases can be of  different nature:
• A case presenting an interesting evolution,
• A rare case : rare diagnosis, particular anatomy, reason for 

consultation rarely encountered in osteopathy,
• A case for which treatments did not succeed even if  they

usually do for similar consultations,
• A case presenting common signs and symptoms but turned

out to be an unexpected, unusual or rare diagnosis,
• A case in which an adapted therapeutic approach was

necessary,
• Or a case that simply encourages going further.

How?
Second activity: Your turn!

• Try to find a good case and, mostly, a good 
question!!
• It’s not that easy….
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