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Critical appraisal

Carefully and systematically examining research to ascertain the Trustworthiness, Value

and Relevance.

• Does the study have a clearly focused research question?
• Did the study use valid methods to collect data to address the question?
• Are the valid results of  this study relevant?
• Are these valid and relevant results applicable in my setting?
• Are there any conflicts of  interest declared by the authors?
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Jumping to the Wrong Conclusions

• Overstating the results.
• Cause & effect relationships

• Generalising to a larger group or target group.
• Representative samples

Our beliefs can also cloud our judgements!



Dr Paola Chivers IHR Biostatistics Lunch Lecture Series 2018

Experimental Validity

Two main types:

1. Internal Validity
To what extent did the test measure what was intended?

2. External Validity
How generalizable are the results?
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Threats to Internal Validity
1. Unplanned events 

things that occur during the experiment/treatment that are not part of  the experiment or treatment.

2. Maturation 
process within the participants that occur with time e.g. puberty, aging, fatigue.

3. Testing 
the effect of  participation on future tests e.g. Learning effect.

4. Instrumentation 
calibration changes, measurement error, intra- & inter-tester error.

5. Sample Bias 
selection processes.

6. Attrition 
loss of  participants due to non-random reasons.

7. Selection-Maturation interactions
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Threats to External Validity
1. Effects of  testing

reactive or interactive, like a placebo effect.

2. Selection bias 
characteristic selection might not apply to greater population. 
e.g. Youth results may not apply to children.

3. Testing Situations 
results in testing environment might not transfer into real-life.
e.g. Mice testing for new drug may not apply to humans.

4. Multiple treatment Interference
previous treatments may affect subsequent treatments.
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Measurement Validity

The degree or extent that a test or instrument 
measures what it intended.

Test or instrument validity is DEPENDENT 
upon reliability.

Image from http://en.wikipedia.org/wiki/File:Reliability_and_validity.svg
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Measurement Error

Four main sources of  measurement error:

1. Participant: Mood, fatigue, previous practice/skill

2. Tests: Processes and procedures, consistency

3. Scoring: Inter- / intra-rater accuracy

4. Instrumentation: Equipment calibration, test discrimination
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• How was the sample selected?

• What variables did they 
measure?

• What type of  research is it?  
Observational or 
Experimental?

• Did they have a control group?
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• What type of  
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Semester 1, 2014SS227 Data Analysis and Experimental Design

How was the sample selected?

What type of  research is it?  Observational or Experimental?

What variables did they measure?

Did they have a control group?
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Conflict of  Interest in Research

“… refers to situations in which financial or other personal considerations may 
compromise, or have the appearance of  compromising a researcher's 

professional judgment in conducting or reporting research.” 
from http://coi.ucsf.edu/

Researchers must declare any conflicts of  interest when reporting research.

http://coi.ucsf.edu/
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Types of  Conflict of  Interest

• Employment

• Ownership interests

• Board membership

• Consultancy fees/honorarium

• Grants

• Support for travel or 
accommodation

• Meals/beverages

• Entertainment

• Gifts or gratuities (freebies)

Most journals require authors to declare any conflicts of  interest when submitting or on 
acceptance of  a paper for publication.
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Conflict of  Interest Statements
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Can Conflict of  Interest affect Research?

Abstract Conclusion

“Financial conflicts of  interest 
may bias conclusions from 
SRs [systematic reviews] on 

SSB [sugar-sweetened beverages] 
consumption and weight gain or 

obesity.”
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Key Terms
Term Definition

Citation A quotation or a reference to a source.  In research it is typically the reference to 
the source i.e. a journal.

Cochrane Review A database of  systematic and meta-analyses which summarise and interpret the 
results of  health related research. www.Cochrane.org.

Systematic Review A structured review of  the literature focused on a research question that aims to 
identify, appraise, and synthesize all high quality research evidence relevant to that 
question.

Meta-analysis A statistical method of  combining research data from a number of  high quality 
research studies to derive a single quantitative estimate or summary effect size.

Effect Size Measures the strength of  the relationship.
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Activity
Critical Review

Critically review research based information.
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Task Question

How many authors?

Did they use inclusion criteria?

How many databases did they search?

How many records did they evaluate?

What type of  study design was this paper looking at?

Did this review show that interventions were sufficient to produce clinically meaningful changes in SB?

Were there any conflicts of  interest?

Article
Interventions with potential to reduce sedentary time in 

adults: systematic review and meta-analysis.
Martin A, Fitzsimons C, Jepson R, et al. Br J Sports Med doi: http://bjsm.bmj.com/content/49/16/1056

http://bjsm.bmj.com/content/49/16/1056
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Task Question Answer

How many authors? 8 plus a consortium

Did they use inclusion criteria? Yes

How many databases did they search? 13

How many records did they evaluate? 8087

What type of  study design was this paper looking 
at?

RCTs

Did this review show that interventions were 
sufficient to produce clinically meaningful changes 
in SB?

No.  Showed it was promising but need more high 
quality research.

Were there any conflicts of  interest reported? None reported.

Article
Interventions with potential to reduce sedentary time in 

adults: systematic review and meta-analysis.
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Points of  interest:
• Page 2 Study Selection.

– Systematic / meta analysis: 2 reviewers, 3rd for disputes.

• Bias reported: page 3-4.
• Quality of  evidence page 6.
• Strengths & limitations page 8.  

– What implication might the limitation have?

Article
Interventions with potential to reduce sedentary time in 

adults: systematic review and meta-analysis.
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Task Question

How many authors?

What kind of  sampling procedure was used?

How was the data collected?  

What was the sample size?

What were the three main ways identified for building local rural capacity?

Who was the trial approved by?

Were there any conflicts of  interest?

Article
Optimizing Implementation of  Obesity Prevention Programs: A Qualitative 

Investigation Within a Large-scale Randomized Controlled Trial.
Samantha L. Kozica; Helena J. Teede, Cheryce L. Harrison, Ruth Klein, & Catherine B. Lombard. The Journal of  Rural Health 32 (2016) 72–81 

https://www.ncbi.nlm.nih.gov/pubmed/26249333

https://www.ncbi.nlm.nih.gov/pubmed/26249333
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Task Question Answer

How many authors? 5

What kind of  sampling procedure was used? Purposive sampling ( criteria based convenience p73)

How was the data collected?  In-depth interviews

What was the sample size? 24

What were the three main ways identified for building 
local rural capacity?

Uni partnerships; ownership & feedback.

Who was the trial approved by? Monash Health HREC

Were there any conflicts of  interest? None reported

Article
Optimizing Implementation of  Obesity Prevention Programs: 
A Qualitative Investigation Within a Large-scale Randomized 

Controlled Trial.
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Article
Optimizing Implementation of  Obesity Prevention Programs: 
A Qualitative Investigation Within a Large-scale Randomized 

Controlled Trial.

Points of  interest:

• Strengths & limitations page 80.  
– What implication might the stakeholders varied experience have?

– “unable to meet data saturation” what does this mean and what implications might it 
have on the conclusions drawn?
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Task Question

Who is the lead author?

What was the purpose of  this study?

What was the methodology used?

Did they use primary or secondary data?

Who do you think the third party payer is?

Was the participation in fall prevention interventions cost-saving from a third party payer perspective?

Were there any conflicts of  interest?

Article
A cost-benefit analysis of  three older adult fall prevention 

interventions.
Vilma Carande-Kulis, Judy A. Stevens, Curtis S. Florence, Bonita L. Beattie, Ileana Arias. Journal of  Safety Research (2015), 

http://dx.doi.org/10.1016/j.jsr.2014.12.007

http://dx.doi.org/10.1016/j.jsr.2014.12.007
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Task Question Answer

Who is the lead author? Vilma Carande-Kulis

What was the purpose of  this study? To identify if  the interventions were feasible, 
effective and provide good return on investment.

What was the methodology used? Third party perspective

Did they use primary or secondary data? Secondary data

Who do you think the third party payer is? Health care funders, e.g. health insurance?

Was the participation in fall prevention 
interventions cost-saving from a third party payer 
perspective?

Yes

Were there any conflicts of  interest? Statement is not reported.

Article
A cost-benefit analysis of  three older adult fall prevention 

interventions.
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Points of  interest:

• Special report from the CDC.
– Brings credibility to the paper.

• Third – party payer details are scarce.

• Methodology refers to an article, preference to have more detail.

• If  you wanted to replicate the study is there enough information?

Article
A cost-benefit analysis of  three older adult fall prevention 

interventions.
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Task Question

What year was the article published?

Data was collected from 2006 – 2013: what type of  study is this? 

What was the selection process?  What was the sample size? What was the overall response rate?

How was the data collected and on whom?

What is the study evaluating?

What were the key conclusions?

Were there any conflicts of  interest?

Article
Adoption of  obesity prevention policies and practices by 

Australian primary schools: 2006 to 2013.
N. Nathan, L. Wolfenden, C. M. Williams, S. L. Yoong, C. Lecathelinais, A. C. Bell, R. Wyse, R. Sutherland, J. Wiggers.   
Health Education Research, Volume 30, Issue 2, 1 April 2015, Pages 262–271 https://doi.org/10.1093/her/cyu068.

https://doi.org/10.1093/her/cyu068
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Task Question Answer

What year was the article published? 2015, advance access Dec 2014

Data was collected from 2006 – 2013: what 
type of  study is this? 

Longitudinal

What was the selection process?  
What was the sample size? 
What was the overall response rate?

Representative random selection (stratified random)
476 primary schools
193 (40.6%) all four interviews, 333 (70%) three.

How was the data collected and on whom? Four telephone interviews with School Principals.

What is the study evaluating? School policies and procedures for obesity prevention.

What were the key conclusions? Improvement, different dissemination, ongoing 
monitoring.

Article
Adoption of  obesity prevention policies and practices by 

Australian primary schools: 2006 to 2013.
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Task Question

What evidence would support the notion that this is a high quality report?

Where has the data been drawn from?

Over what years has data been evaluated?

What is the purpose of  the study?

What was the systematic review used for in this study?

Was there a conflict of  interest?

Article
Global trends and projections for tobacco use, 1990-2025: an 

analysis of  smoking indicators from the WHO 
Comprehensive Information Systems for Tobacco Control.

Ver Bilano, et al. The Lancet Volume 385, No. 9972, p966–976
DOI: https://doi.org/10.1016/S0140-6736(15)60264-1

https://doi.org/10.1016/S0140-6736(15)60264-1
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Task Question Answer

What evidence would support the notion 
that this is a high quality report?

Published in Lancet
World Health Organisation author and data

Where has the data been drawn from? WHO Comprehensive Information Systems for Tobacco 
Control

Over what years has data been evaluated? 1990-2010 (Abstract), 2014 in methods?

What is the purpose of  the study? Model projections of  smoking into 2025.

What was the systematic review used for in 
this study?

Determine if anyone had reported systematic assessment 
of  recent trends/projections. p.974

Was there a conflict of  interest? None reported p975; Funding source statement p969

Article
Global trends and projections for tobacco use, 1990-2025: an 

analysis of  smoking indicators from the WHO 
Comprehensive Information Systems for Tobacco Control.
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Critically Appraise Research
1. Are the results of  the study valid?

• Sound methodology

• Sound analysis

2. What are the results?
• Is there a treatment effect?

• Is there a clinically relevant treatment effect?

3. Can I apply the results?
• Do the results apply to my setting/clients?

• Do benefits outweigh possible harm or costs?
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Question Time
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