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Curriculum



Learning 
objectives

• Understand how appraisal is relevant 
to practice

• Understand how and why it is included 
in START

• Develop a framework for rapid 
appraisal

• Understand basics of study design, bias 
and key terms



Relevance to practice

• Making decisions

• Justifying decisions
– Parents
– Colleagues
– Nursing staff
– Yourself!

• Delivering high quality, safe medicine



START
• ST7

• 12 x 8 minute stations (4 mins prep)
– CBD type format

• 44 mins prep for prescribing and appraisal

• Standard: newly appointed consultant

• Form basis for PDP for ST8 year



Key points

• Dress smart

• Be confident and decisive

• Think about:
– Leadership
– Prioritisation
– Delegation
– Team working
– communication
– Learning opportunities for 

trainees
– Safeguarding
– Quality and safety of service









Approach 
to 

appraisal

• Many different ways…..

• Many different checklists….

• 3 key areas:
– Relevance
– Internal validity
– External validity



• Is this article important to me, my patients and my practice
• Title and abstract

Relevance:

• Soundness of the study
• Methods

Internal validity

• Applicability to my practice / generalisability
• Methods, results

External validity







Paper analysis

1) Describe the study
– What type of study (method)
– What type of question (diagnostic, therapeutic, economic)
– Where was it done (including single/multi-centre)
– Key feature (e.g. first of its kind)

Example: “This was a multicentre, randomised, controlled trial of 
therapy, and the latest of a number of studies assessing the use of 
probiotics to prevent necrotising enterocolitis in very preterm 
infants.”



2) Describe the research question
– Population (who)
– Intervention (treatment, test)
– Comparison (control)
– Outcome 

Example: 
P – in infants born between 23 and 30 weeks’ gestation
I – do daily probiotics (Bifodbacterium breve BBG-001) 
C – versus placebo
O – reduce necrotising enterocolitis, late-onset sepsis, and 
death before discharge



3) State the relevance of this question
– This is usually described in the introduction 
– Correlate it to your clinical practice / clinical scenario

4) Describe the methods
– Use PICO format but expand

Example: 
P – 24 hospitals, SE England, 23+0 – 30+6

- excluded potentially lethal or GI malformations identified within 48 
hours

- excluded those no realistic chance of survival
IC – Randomised within 48 hours of birth (web-based, NPEU)

- Masking of parents, clinicians, outcome assessors
- OD B breve BBG-001 or placebo (identical packaging and preparation 

procedures)
- started asap after randomisation, irrespective of enteral feeding
- continued up to 36 weeks PMA / discharge
- Stool cultures + 16s rRNA for B Breve at 2 weeks and 36 wk PMA
- clinical data recorded 



• O – any episode NEC bell stage 2 or 3

- sepsis : any LOS (<46 PMA) with positive blood culture that is 

not skin commensal

- death before discharge from hospital

secondary outcomes

number of cultures, cultures per infant, positive culture of 

B Breve from sterile site, antibiotic use, antifungal use, time to full 

enteral feeds, LOS, BPD, ROP…………

Estimated 1300 infants needed

- 5% sig level, 90% power to detect 40% risk reduction in 

primary outcomes (15% to 9.1%)

- ITT analysis



5) Comment on internal validity
– Various checklists e.g. CONSORT, STROBE, PRISMA

– Is there a risk of bias?

– Were experiment and control groups similar at baseline? 
(randomisation, concealment, ITT)

– Did groups remain similar after study started? (blinding, 
follow-up)

– Attempt to minimise type 1 and type 2 errors?



• A bias is a systematic error, or 
deviation from the truth, in 
results or inferences

• Multiple replications of the 
same study would reach the 
wrong answer on average

cf
• Random error or imprecision
• Quality of study

Bias

http://www.cochrane-handbook.org/

http://www.cochrane-handbook.org/


Sources of Bias - 1
• Selection bias (randomisation)

– systematic differences between baseline characteristics of the groups that 
are compared

– sequence generation; allocation sequence concealment  

• Performance bias (blinding of operators)
– systematic differences between groups in the care that is provided, or in 

exposure to factors other than the interventions of interest

• Detection bias (blinding of assessors)
– systematic differences between groups in how outcomes are determined 



Sources of Bias - 2
• Attrition bias (incomplete outcome data)

– systematic differences between groups in withdrawals from a study 
(cf exclusions)

– “intention to treat” analysis
• Reporting bias (selective reporting)

– systematic differences between reported and unreported findings 
(analyses with statistically significant differences between 
intervention groups are more likely to be reported than non-
significant differences – “within-study publication bias”)



Chance

• Null hypothesis: Prediction that there will be NO 
significant difference in an outcome

• Type I vs Type II error

In colloquial usage type I error can be thought of as "convicting an innocent 
person" and type II error "letting a guilty person go free".



6) Summarise the primary results

7) Summarise key secondary results

8) Describe the generalisability of these findings (external 

validity)

– Context of your local population

– Were inclusion / exclusion criteria reflective

– Limitations that may impact

– In conjunction with other studies

9) Conclude

– Overall, does this paper help you answer your clinical question



Worked 
example

Study

This was a single-centre, open label, 
randomised trial of therapy, 
assessing the use of antipyretics in 
reducing fever in children



Research question

Example: 
P – in children between 6 
months and 10 years with a 
fever
I – does combined ibuprofen and 
paracetamol
C – versus paracetamol or 
ibuprofen alone
O – reduce temperature at 1 
hour



Relevance

Fever is a common presenting 
feature and cause for concern for 
parents and healthcare professionals 
alike. The use of multiple 
antipyretics is common, but 
unsupported by evidence. This paper 
thus seeks to answer an important 
and relevant question and is worth 
exploring. 



Methodology

P – Children admitted to a UK 
Children’s ED with a fever > 380C were 
included. A number of exclusions are 
listed including those receiving 
antipyretics in the previous 6 hours 
and those with severe infection. 

IC – Patients were randomised to 
receive either suspensions of 
paracetamol 15mg/kg, ibuprofen 
5mg/kg or both in an open-label 
design. 

O - The primary outcome was 
temperature at 1 hour as measured by 
a tympanometric thermometer. 



Internal validity

A sample size calculation suggested 40 
participants per group were needed for an 80% 
chance of detecting a 10C difference at the 95% 
confidence level.

The groups were similar at baseline and were 
analysed on an intention to treat basis. 

A high and equal number of children were 
analysed at 1 hour in each group. 

Participants and assessors were not masked to 
intervention.

There is thus low risk of selection and attrition 
but high risk of performance and detection bias. 

Overall, the validity of this study is reasonable. 



Key results

In total, 123 children were randomised
and 108 were included in primary 
analysis with an equal number across 
the 3 groups.

There was a statistically significant 
difference in temperature between the 
combined group and those receiving 
paracetamol alone. This was of 0.350C 
mean reduction after adjusting for 
baseline variables. 

No other differences in primary or 
secondary outcomes were seen. 



Generalisability

Patients included in this study were similar 
to the population we would expect locally, 
with broad inclusion criteria. The 
observation time was in line with what 
would be relevant to our department. No 
comment was made on other clinical 
observations nor on important history 
points such as a history of febrile 
convulsions or source of fever.

Conclusion

This well designed, small study failed to 
show a significant clinical benefit of 
combined antipyretics for reducing fever at 
1 hour in febrile children. It provides further 
evidence for a more conservative use of 
antipyretics, but I would consider results of 
similar studies before adjusting my practice.



Concepts 
to 

understand

• Study design
– RCT, Observational studies, systematic 

reviews
– Randomisation, blinding, intention to 

treat
• Chance

– Type 1 and type 2 errors
– Sample size calculations

• Bias
• Statistical Vs Clinical significance
• Basic statistics

– Key types of test
– P value
– Means, confidence intervals
– RR, OR, NNT, NNH, PPV, NPV



Sample size
• Importance: waste time, waste resources, ethics

• 4 components:
– Type I error (α) Usually 5%
– Type II error (β) Usually 10 or 20%
– Variability (σ2) e.g. standard deviation
– Effect size (d) Difference that would be clinically relevant

• Standard formulas, e.g  N = 16σ2 / d2

• Sample size increases if variance increases or effect size decreases



Common 
tests

• Parametric: 
assumes a form (usually 
normal) of distribution 
of data

• Non-parametric:
no assumptions
looks at rank order of 
values, ignores absolute 
differences

Makes showing 
significance harder



Resources

• How to read a paper: Statistics for the non-
statistician. I: Different types of data need 
different statistical tests

How to read a paper: Statistics for the non-
statistician. II: “Significant” relations and their 
pitfalls     BMJ 1997; 315 Greenhalgh

• https://www.bmj.com/about-bmj/resources-
readers/publications/statistics-square- one

• https://lifeinthefastlane.com

• http://training.cochrane.org

• E-learning for health, https://portal.e-lfh.org.uk/

https://www.bmj.com/about-bmj/resources-readers/publications/statistics-square-one
https://lifeinthefastlane.com/
http://training.cochrane.org/
https://portal.e-lfh.org.uk/






Summary

• Ability to appraise and apply 
EBM crucial 

• Develop a simple, logical 
approach
– Relevance
– Internal validity
– External validity

• Don’t get bogged down 
with statistics

• Build skills through free courses 
and work place practice



Questions?
Thank you

Ian.morris3@wales.nhs.uk

mailto:Ian.morris3@wales.nhs.uk

