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10:00 – 10:30 Introduction and exercise 1

10:30 – 11:00 Thinking about facilitating a tutorial

11:00 – 11:30 Coffee and read paper for apprasal 

11:30 – 13:00 Appraisal of an RCT

13:00 – 13:30 Lunch

13:30 – 14:00 Thinking about teaching statistics

14:00 - 15:00 Appraisal of a Systematic Review

15:00 – 15:30 Coffee and Break

15:30 – 16:00 Appraisal of Qualitative Research

Study Day Schedule
…approximate.



Aims:
– Refresh and develop critical appraisal skills & knowledge

- Increase confidence to deliver critical appraisal 
training to others.

1.Practical  Exercises – Critical Appraisal of articles

2. Statistics – explore how to interpret common statistical 
methods

3. Delivering your own courses – Examples and things to 
consider

4. Learner led – Ask questions, support each other, adapt 
pace and focus to our outcomes.

Study Day Format



We will cover a lot in one day…..….but we won’t cover everything

Realistic Expectations!

• Not a Research/Statistics Methods Tutorial



Critical Appraisal 

Introduction
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How do we make decisions?

Belief – “it worked for me”

Anecdote – “I heard it worked for someone”

Tradition – “We’ve always done it this way”

Instinct - “I feel confident that this will work”

Marketing- “ The company that makes this drug gave me great free stuff”

Experience- “This has worked before”

…. Pragmatically and under time constraints



Example Introductory Activity
Are the 3 vehicles the same size?



Moon’s Levels of Learning -Effective learning is seen when a 
person progresses through a cycle of five stages

Theories of learning?!

Felder-Silverman Learning Style



Critical appraisal is the process of carefully and systematically 
examining research to judge its trustworthiness, and its value

and relevance in a particular context.

What is Critical Appraisal ?!

Evidence Based Practice  Pyramid



Critical Appraisal

• The Message – what are the findings of this paper?

• Validity – can you trust the results?

• Applicability – can the results be generalised to your own 
group of patients.

• Stage 1- Methods - How was data collected?

• Stage 2 – Analysis - How was data analysed?

• Stage 3- Conclusion – What does it mean?

Three points of focus…



A pregnant patient of yours has read the above newspaper articles 
and wants your advice. 

Should she stop using or reduce the use of her mobile phone until 
after her child is born?
Read the newspaper article. What advice would you give her? 
Can you justify your opinion?

5 minutes to come to a decision.

“Shocking research shows woman who use mobile phones are more likely to 
have children with behavioural problems”
The Daily Telegraph



Critical Appraisal

How was data collected (Methods)?

• Research relied on mothers to recall their mobile use during 
pregnancy.

• Behaviour assessed by mothers completing likert scale
• Exposure/Dose – what is ‘regular’ mobile-phone use?

What does the data analysis tell us (Analysis)?

• Small Difference: of 28,000 children, only 4% v 3%
i.e over 95% of children showed no adverse effects.

• Newspaper states increased risk of 30%

Could the results be due to any other factor or bias (Conclusion)?

• Confounding Factors – Parenting style, socio-economic

Why we should be using scientific research to inform decisions



1. Reduce Anxiety  - familiar format, easy to read.

2. Assess Group  - Creates an opportunity to estimate skills 
and personality of individuals and group.

3. Introduces basic concepts that we will look at in more 
depth during the rest of the tutorial.

Why did I give you the newspaper article?
?!

Think about the structure of your tutorial

Facilitate an effective learning environment.



Bias in Research

•Selection Bias – difference between groups (age, health status, socio-
economic status, regression effect)

•Performance Bias – difference in results due to care provided differently 
to groups

•Recall Bias – incorrect recall of past exposure

•Interviewer Bias – weighted questions etc.

•Measurement Bias – difference in result due to method / time results 
measured, Surrogate measures 

Bias is pervasive because we want to confirm our own beliefs

The Catalogue of Bias - https://catalogofbias.org



• Bjork-Shiley Mechanical Heart Valves

• Many thousands implanted in the early 80s
• Serious flaw led to fatal valve malfunction

Why wasn’t this shown in the initial 
research?

• Data collected at hospital discharge stage
• Follow up period not long enough



Why do we need to be critical?

CBT for Smoking Cessation .
What outcome to measure?
• Number of Cigarettes smoked?
• Number of people who quit?
• At what point(s) will data be collected? 
• One month ? Six months?   3years?
How will data be measured?
• Participant diary?    Questionnaire?
• Biochemical check, carbon-monoxide in breath?

Research isn’t easy and limitations and errors occur frequently

http://www.sciencephoto.com/media/459670/enlarge
http://www.sciencephoto.com/media/459670/enlarge


Do you send the paper prior to tutorial?

What Topic should you look at?

What Content should the paper include ? -

Do you have to use an entire paper? 

Selecting a Research paper for Tutorial Work?!

I find there are always some who don’t read it in advance, so I 
always factor in reading time into the session.

Something familiar, you want participants to focus on the critical 
appraisal process rather than the content of the paper.

Find out what the participants want to learn and then identify a 
paper that contains a good example that can be used for learning. 

You don’t want ‘perfect’ research- there needs to be flaws and 
uncertainty to generate discussion.

No, think about using specific sections of a paper rather than all of it: 
Especially for illustrating statistics.



Sources of Example Critical Appraisals

Internet search for Journal Club Critical Appraisals can be useful for specific disciplines



Where to get Example Statistics Exercises

Statistics Workbooks                                 BMJ Endgames series



Why many tutorials appraise an RCT 

• Looking at the reasons why an RCT is more robust illustrates 
potential shortcomings in other methodologies. 



Critical Appraisal Checklists

www.delfini.org/index_Resources.htm

www.cebm.net/2014/06/critical-appraisal/

https://casp-uk.net/casp-tools-checklists/

http://joannabriggs.org/research/critical-appraisal-tools.html

www.bestbets.org/links/BET-CA-worksheets.php 

Using a checklist :
• Ensures you are consistent in how you evaluate multiple papers.
• Simplifies the process by breaking it into smaller ‘chunks’ of information 



Group Exercise

Appraisal 1
RCT – Smoking Cessation
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Class Exercise: Appraisal 1

• Read the research paper you have been provided with

• Using the CASP RCT appraisal tool 

• Work as a group

• Reach a consensus and answer each of the 10 questions in the 
CASP tool.

• You have approx 30 minutes to read the paper and answer 



Intention to Treat Analysis

• How are drop-outs dealt with in the research.

Group A : Cohort of 20

5 people drop out due to side 
effects

10 people have a successful event

5 people are unaffected 

10/15 = 0.67

Group B : Cohort of 20

5 people drop out due to side 
effects

10 people have a successful event

5 people are unaffected

10/20 = 0.50



P value
(statistical significance) 

• A p-value is calculated to assess whether trial results are likely to have 
occurred simply through chance.

• A p-value of 0.05 or less is considered ‘statistically significant’

• confidence intervals are a potentially more useful approach to 
assessing the role of chance.



Recommended Reading
…or listening

• Testing Treatments:
https://en.testingtreatments.org/book/

https://en.testingtreatments.org/book/


Facilitating Critical Appraisal

• Observe the room and conversations

• Give people space but ensure everyone is able to contribute
 Tactics for Extroverts
 Tactics for Introverts
 Tactics for the disengaged
 Tactics for groups with mixed abilities and experiences

• Tricky Questions – What to do when you don’t know the answer.

• Facilitation vs Teaching



Critical Appraisal 

Systematic Reviews
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Introduction

We will appraise a systematic review together:

1. First half of appraisal focus on review process

1. Second half of appraisal focus on Meta-analysis and Stats



Selecting a paper for tutorials
Detailed systematic reviews tend to be several pages long 

• Typical Cochrane Review 
– 70 pages

• Typical Review published in BMJ 
– 12 pages

You might want to use excerpts from multiple reviews 
• Allows you to focus attention on key learning points
• Reduces the amount of time spent reading papers. 

http://www.sciencephoto.com/media/208592/enlarge
http://www.sciencephoto.com/media/208592/enlarge


High quality systematic reviews seek to:

…These are the things you should be considering when you carry out a critical appraisal

1. Identify all relevant published and unpublished evidence

2. Select studies for inclusion

3. Assess the quality of each study

4. Synthesize the findings from individual studies in an unbiased 
way

5. Interpret the findings and present an impartial summary of the 
findings with due consideration of any flaws in the evidence.



Stage 1 Example
What is the objective of this systematic review

PICO

Patients – Healthy Adults including pregnant women

(Age range? Any existing conditions excluded?)

Intervention – Vaccines against influenza

Comparison – no action

Outcome – efficacy and effectiveness in reduction of influenza cases  /   Assessment of potential harms from 
vaccination.



Stage 2 – Literature Search
Has the process successfully identified all of the relevant research on this topic?

• Search all relevant database sources of information

• Search highly relevant publications 

• Obtain unpublished studies (check trial registers)

• ‘Pearl Grow’ using reference lists from appropriate papers.



Stage 2 – Example

Has the process successfully identified all of the relevant research on this topic?

No search for generic and commercial names of vaccines    (ie Fluzone, Agrippal, Fluenz etc.)

Not included CINAHL , is that important?



Stage 3a – Assess for Inclusion

• Which trials are relevant to the review?

• Inclusion & Exclusion Criteria

• Recommendation is to have two independent 
researchers carry out the screen and select process.



Stage 3a – Example
Which studies are included in the review?   Is there any bias that could result from the exclusion/inclusion criteria .



Stage 3b – Assess Methods



Group Exercise

Critical Appraisal of a 
Systematic Reviews

Part A  (Questions 1 -9)
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Group Exercise

• Read the review article: 
Effects of vitamin E on Stroke 

• Using the supplied appraisal tool:
• As a group reach a consensus to answer the 

first 9 questions of the tool.



Meta-Analysis

• A "meta-analysis" is a statistical approach to 
combine the data derived from a systematic-
review.



Meta-Analysis

• Forest Plot  ,  Odds ratio  ,  Confidence Interval  ,  Weighting  ,  Heterogeneity  ,  
P and I2 



Heterogeneity
The diversity between studies

• Are the studies sufficiently similar to justify being amalgamated 
into a single review?

• Ideally, the studies being combined should all be undertaken in 
the same way and to the same protocols.

Sources of heterogeneity in systematic reviews: 
• statistical (variation in point estimates between trials) 
• methodological (variation in study methods: e.g. blinding) 
• clinical (variation in intervention, participants, outcome measurement, 

setting) 



Heterogeneity – The I2 statistic

• One measure of heterogeneity is I2, it indicates the percentage 
of variance in a meta-analysis that is attributable to study 
heterogeneity

• The I2 statistic quantifies % of variation which is not due to 
chance.

• scores heterogeneity between 0% and 100%.
• The higher the score the greater the heterogeneity 

(low is good; A value of <25% is considered low.)

• Be Careful! Meta-analyses with 2-4 studies are often not adequate to 
accurately estimate heterogeneity. This results in an incorrect zero 
between study variance estimate, leading to a false homogeneity 
assumption.



Heterogeneity

I squared = 13% indicating there is a good degree of similarity between the results.



Heterogeneity - Chi2

• Chi-squared test of heterogeneity, which is often shown at the 
bottom of forest plots.

• A significant result (P < 0.05) implies significant differences 
between the trials (heterogeneity) and draws in to question the 
wisdom of combining the studies.

• When the chi2 stat is greater than the df stat this indicates 
heterogeneity

• However, this is a weak test and so heterogeneity can be present 
even with a non-significant result.



Weighting



Weighting
…all studies are treated equally

• Meta-analysis gives more weight to studies with more precise 
estimates. 

• Greater weight given to:
• Larger study sample size
• Smaller confidence Intervals (consistency of results)
• Higher methodological quality



Forest Plot : OR and CI

• Visual Numerical

Antibiotic prophylaxis with ICD to prevent pelvic inflammatory disease

Shows a 11% reduction in infection from 
antibiotics

But.. CI shows expected range of 
results to be between a 47% reduction 
and a 50% increase.



Interpretation of Results

• What does an 11% risk reduction imply ?

• Is it clinically significant?
• How likely is an event
• What are the consequences of an event
• How easy is it to implement the intervention



Relative vs Absolute Risk, & NNT



Relative vs Absolute Risk, & NNT

• Experimental event rate – 27/2906 =0.009    
• Controlevent rate – 30/2891           =0.010

• Relative Risk Reduction (CER-EER/CER)
(0.010 – 0.009)/0.010 =  0.1  (10% relative risk reduction)

• Absolute Risk Reduction (CER-EER)
0.010 – 0.009 = 0.001 ( less than 1% absolute risk reduction)

• Numbers Needed To Treat (1/ARR)
1/0.001 = 1,000 
(need to give 1,000 patients antibiotics to prevent one additional infection)
Odds Ratio (EER/CER) – 0.009/0.010 = 0.9
• OR of 1 indicates no difference. If CI do not include 1 there is statistical significance



Interpretation of Results
https://understandinguncertainty.org/files/RiskDisplay11.swf



Group Exercise

Critical Appraisal of a 
Systematic Reviews

Part B  (Questions 10 -18)
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Group Exercise

• Read the review article: 
Effects of vitamin E on Stroke 

• Using the CASP appraisal tool:
• As a group reach a consensus to answer 

questions 10-18 of the tool.



Useful Resources…
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National Academic Press Guide
(www.nap.edu/catalog.php?record_id=13059 )



Cochrane Handbook
http://training.cochrane.org/handbook



CRD Guide
www.york.ac.uk/media/crd/Systematic_Reviews.pdf



Statistical Software - JASP
https://jasp-stats.org/



Qualitative 
Research

April 2018



What is Qualitative Research

• Narrative Data – text, spoken word etc.

• Collecting the data:
• Questionnaires
• Interviews
• Discussion / Focus Groups
• Logs / Diaries / Documents
• Observation / Reflection



Qualitative Approach

• Individuals construct their own versions of reality

• Qualitative research aims to understand and interpret how 
individuals experience and sense a specific environment.

• Inductive – generates new theory ..rather than tests existing theory.

• Concerned with opinions, experiences and feelings of individuals.  
Subjective data.



Main Criticisms of Qualitative 
Methods
• Why is qualitative research so low in the pyramid of evidence?



Main Criticisms of Qualitative 
Methods

• The data collection methods (interviews, questionnaires, and 
observation) may be more at risk of observer effect and bias 
than quantitative methods.

• Authors may be ‘selective’ in their choice of quotes so that 
they can promote a specific predetermined conclusion.

• Results may not be generalisable due to small sample sizes, or 
because subjects were not chosen at random.                         
(There can be multiple, simultaneous valid truths)



Why Use Qualitative Data ?

Quantitative research can show us that 65% of diabetic 
patients do not attend self-management education 
sessions.

Qualitative research can provide possible explanations why 
those patients are not engaging with education sessions.



In your group:

Take 5 minutes

Write down various 
descriptions of what 
is inside your bag of 
Randoms…

Public Relations Worldwide

Qualitative Research



Thematic Analysis
• Analysing interviews individually

• Identify themes

• List of themes grows quickly to 
begin with then becomes stable 
(theoretical saturation).

• Systematic: important to attribute 
all statements to a theme

Further Information Recommendation: Coding Manual for Qualitative Researchers
www.sagepub.com/sites/default/files/upm-binaries/24614_01_Saldana_Ch_01.pdf

http://www.sagepub.com/sites/default/files/upm-binaries/24614_01_Saldana_Ch_01.pdf


In your group:

Take 5 minutes

Identify  themes and sub-
themes that you can see in the 
data/descriptions we have…

Public Relations Worldwide

Qualitative Research



Possible Themes

• Colour – red , green, etc

• Taste – sweet, fruity, lime.

• Category – vehicle, sport equipment

• Sub- Category
• Sport Equipment 

• Footwear – Roller-skate, Tennis Shoes

Public Relations Worldwide

Qualitative Research



Why 

Quick way to  (hopefully) show 
that :

• Different interpretations / Focus 
can be made by different 
researchers.

• Illustrate that results will vary 
dependent on the sample. 

Public Relations Worldwide

Qualitative Research



Alternative Classroom Exercise

• As an exercise to understand coding and thematic 
analysis the Radio 4 Listening Project has hundreds of 
short interviews that you could utilise .

www.bbc.co.uk/programmes/p00p1h38



Saturation
1

Multiple coders
2

Triangulation
3

Critical Appraisal: Qualitative Research

Improving rigour in qualitative research



What size sample?
Is it correct to state that ‘more mentions equates to greater importance’ ? 

• Not statistical research
• Not looking for probabilities or measuring outcomes.

• One persons view can be as valid as 100 people
• Often what isn’t mentioned is equally interesting

However…

• Saturation: data collection from additional cases no longer 
elicits new additional information.



Multiple Coders

• The data is coded by more than one researcher.
The researchers compare their coding to identify if 
any bias or difference in interpretation exists. 

• It is common to limit the intercoder reliability test to a sample 
of the body of content. 

• Data or results are returned to participants to check for 
accuracy and resonance with their experiences.. 

Participant Validation



Triangulation & Multiple Coders
• By including multiple sources of information we can 

increase the robustness of the research findings.

• Method Triangulation = 
• questionnaire + interview + observation

• Space Triangulation =
• acute hospital + community setting + home

• Person Triangulation =
• patients + nurses + pharmacists + social workers



Transcripts: Data Interpretation

• Not always easy to interpret transcribed data:
• He was ALL RIGHT

• (He was alright, I liked him)

• HE was all right
• (He was alright but I wasn’t keen on the others)

• He WAS all right
• (He used to be alright but isn’t any more)

• He was all right?
• (You might think he’s alright but I don’t)



Critical Appraisal - Tools 



Critical Appraisal 

• Who was studied – are they the ‘right’ cohort?
• Also , who wasn’t included in the study.

• What context did the research take place in?
• Setting, timeframe (i.e. winter / summer)

• How was data collected – is there possibility of bias?
• i.e. Researchers role and relationship with subject 

• How was data analysed – is it systematic?



Class Exercise – Appraisal of Paper

• Use the CASP appraisal tool to assess the quality of the 
paper you have been given.

• Answer the 10 questions in the tool 

• You have approximately 30 minutes to do this.



Continued Learning  

• Read some Qualitative Textbooks to get a greater 
understanding of Methods and Methodology. 

• Critically Appraise a qualitative LIS paper or healthcare 
paper with your colleagues for practice.



Paul.Stevenson@anhst.nhs.uk.   

Any Questions?
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