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Purpose of today

“How do I get started with the critical appraisal?” - Common 
question

Formally critically appraising a paper is a skill that you might not 
have had to exercise is a very long time.

May be the first time you’ve written a formal critical appraisal



Why are critical appraisals important?

BEING ABLE TO 
CRITICALLY 
APPRAISE A 

SCIENTIFIC STUDY 
IS A KEY SKILL AS A 

SCIENTIST.

IT’S IMPORTANT TO BE 
ABLE TO IDENTIFY HIGH-
QUALITY EVIDENCE AND 

SCIENTIFICALLY RIGOROUS 
METHODOLOGY WHEN 

ADDRESSING A RESEARCH 
QUESTION.

YOUR PATIENTS RELY ON 
YOU TO GIVE EVIDENCE-

BASED 
RECOMMENDATIONS AND 
ONLY OFFER TREATMENTS 
THAT ARE BOTH SAFE AND 

HAVE GOOD EFFICACY.

AESTHETICS IS AN 
INDUSTRY THAT IS 

FULL OF 
MARKETING – IT’S 

HARD TO CUT 
THROUGH THE 

NOISE!



The Aims of 
critical 

appraisal

• reduce information overload by eliminating 
irrelevant or weak studies

• identify the most relevant papers

• distinguish evidence from opinion, 
assumptions, misreporting, and belief

• assess the validity of the study

• assess the usefulness and clinical applicability 
of the study

• recognise any potential for bias.

From The Royal College of Surgeons



How to 
critically 

appraise a 
paper?

• What type of research question is being 
asked?

• In medical writing you will have a population of 
patients, an intervention, and outcomes of 
interest

• What was the study design?

• Was it appropriate for the research paper? (RCT, 
prospective cohort study, retrospective review?)

• Is the methodology rigorous enough to 
address important sources of bias?

• Did they follow the original protocol?



How to 
critically 

appraise a 
paper?

• Was the statistical analysis done correctly?

• Was there missing data?

• Does the data support conclusions

• Were the results statistically significant, are they 
generalising from very small sample sizes, 
correlation does not imply causation.

• Does the study add anything new to the 
field?

• Will it change clinical practice?



Clear as mud?

• I find it helpful to have a very 
structured approach and to use 
validated data extraction and 
analysis tools to organise your 
thoughts and appraisal.

• It will help with writing up your 
critical appraisal and show you 
have a systematic approach to 
analysing a paper.



Outline of Example Appraisal Structure

Study Aim and Background

• Your study aim is to complete an appraisal of paper X

• Summarise Paper X

Data Extraction and Analysis

• Describe how you extracted the data – include tools as appendices

• Describe bias risks in paper 

Discussion of Results

• Talk through each finding, what statistical analysis used, was it significant?

Conclusions

• Limitations

• Strengths

• Final summation



Let’s work 
through this 

using example 
papers



Study Aim and 

Background



PICO Framework of a Research Question

Population

Intervention

Comparison

Outcomes Primary

Secondary



Population Patients with deep dermal (DD) and full-thickness (FT) burns

Intervention Bromelain enzymatic debridement with NexoBrid (NXB)

Comparison Current standard of care (SOC) 

Outcomes Primary Reduced time to complete debridement (Days)

Reduced time to wound closure/complete healing (Days)

Area of burns excised/eschar removed (Percentage)

Area of wounds autografted (Percentage)

Secondary
Reduced need for further surgical debridement post-

intervention (Number of operations to complete debridement)

Reduced blood loss (Variable measurements)

Scar quality (Modified Vancouver Scar Scale)





Population Patients with deep dermal (DD) and full-thickness (FT) burns

Intervention Bromelain enzymatic debridement with NexoBrid (NXB)

Comparison Current standard of care (SOC) 

Outcomes Primary Reduced time to complete debridement (Days)

Reduced time to wound closure/complete healing (Days)

Area of burns excised/eschar removed (Percentage)

Area of wounds autografted (Percentage)

Secondary
Reduced need for further surgical debridement post-

intervention (Number of operations to complete debridement)

Reduced blood loss (Variable measurements)

Scar quality (Modified Vancouver Scar Scale)



Define the key 
study 

characteristics

• Study Design

• Sample Size of analysis

• Participants

• Exclusion and inclusion 
criteria

• Statistical Analysis

• Key conclusions



Check your 
dashboard as a 
guide to study 
design

Your dashboard lays this out 

very well – won’t replicate this 
here.

Check this out for a 

description of each study 

type.



Rosenberg 

201533

[MW 2002-

04-01]

Prospective 

open label, 

multicentre, 

parallel, 

three-arm 

randomised 

trial

140 patients

- 70 NXB

- 35 gel 

vehicle

- 35 SOC 

2003-

2005

DD/FT burns, 2-15% 

TBSA

Inclusion: 18-70yrs

Exclusion: Other 

cutaneous trauma, 

pregnant/nursing, 

severe comorbidities, 

facial and hand burns

Efficacy of 

eschar removal, 

time to 

complete 

debridement, 

time to wound 

closure

- ANOVA or 

pairwise t-tests 

for continuous 

data

- Fisher’s exact 
test of Chi 

Squared for 

binary 

outcomes

Use of NXB is 

rapid, safe, 

selective and 

effective.

Study characteristics of the paper



Rosenberg 

201533
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Prospective 

open label, 

multicentre, 

parallel, 

three-arm 

randomised 

trial

140 patients

- 70 NXB

- 35 gel 
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- 35 SOC 

2003-

2005

DD/FT burns, 2-15% 

TBSA

Inclusion: 18-70yrs

Exclusion: Other 

cutaneous trauma, 

pregnant/nursing, 

severe comorbidities, 

facial and hand burns

Efficacy of 

eschar removal, 

time to 

complete 

debridement, 

time to wound 

closure

- ANOVA or 

pairwise t-tests 

for continuous 

data

- Fisher’s exact 
test of Chi 

Squared for 

binary 

outcomes

Use of NXB is 

rapid, safe, 

selective and 

effective.

Study characteristics of the paper



Original Trial 
Protocol

• Try to find the original 
protocol

• Trials are required to register 
their study designs

• Really useful tool in 
assessing bias – did they 
change anything from the 
original design?

• Not always possible to 
source – just discuss this in 
your appraisal.



Red flag changes from 
protocol to published 
results

• Did the inclusion and exclusion criteria 
change?

• Did the primary outcomes change?

• Were all results published?

These can all raise questions 
about validity and reliability of a 
study’s findings.







Data Extraction and 

Analysis



Data Extraction

Use a standardized tool to 
extract data from the study. 

Cochrane Library is a great 
resource for this.

Makes it easier to see when 
data is missing.



Modified 
Cochrane Data 

Extraction Tool 



Start Assessing for Risk of Bias 

• Vitally important step

• Use a standardized tool (Cochrane library) 
https://www.riskofbias.info/

• ROBINS-I tool for observational studies

• RoB 2 tool for RCTs





Study ID Random Sequence 

Generation

(selection bias)

Allocation 

Concealment

(selection bias)

Blinding of  Outcome 

Assessment

(detection bias)

Incomplete 

Outcome Data

(attrition bias)

Selective 

Outcome 

Reporting

(reporting 

bias)

Other Bias

(funding 

bias/

publication

bias)

Weiss 2016
- - + ? ? ?*

LEGEND High risk of bias Unclear risk of bias Low risk of bias

Assessed with 

RoB2 
5 - ? +







Discussion of Results



Discussion 

of results

Missing Data?
Any missing data or discrepancies should be noted, and 
whether or not it was addressed in the paper.

Biostatistics is a 
huge field! Look at 
the test that was 

used, note if it was 
appropriate.

I.E: “Fisher’s exact test was used to analyse this primary 
effective endpoint. Fischer’s exact test is used when comparing 
treatment effects in two unpaired treatment groups, and is 
often used in the statistical analysis of RCTs.”

Describe 
results

Go through each outcome, summarise results, were they 
statistically significant?



Conclusions



Conclusions



Conclusions
• Paper shows a generally positive intervention 

effect for the outlined research questions. 

However, there were the following issues in the 
methodology… 

What are your conclusions?

• Common limitations: sample size, gender, ethnicity 
(not representative of general population), not 

accounting for missing data or giving reasons for 
patient drop outs, exclusions, industry funded

Limitations

• Statistically significant/safe and well-tolerated

Strengths

Does it change clinical practice?



Outline of Example Appraisal Structure

Study Aim and Background

•Your study aim is to complete an appraisal of paper X

•Summarise Paper X

•PICO table – describes the research question

•Study Characteristics table – basics of study design, N number, inclusion/exclusion, outcomes

Data Extraction and Analysis

•Describe how you extracted the data – include tools as appendices

•Note what data was missing

•Describe bias in paper 

•Risk of bias table

Discussion of Results

•Talk through each finding, what statistical analysis used, was it significant?

•Outcome summary table

Conclusion

•Limitations

•Strength

•Final summation



Resources

Royal College of 
Surgeons Critical 

Appraisal

•https://www.rcseng.ac.uk/lib

rary-and-

publications/library/blog/diss
ecting-the-literature-the-

importance-of-critical-

appraisal/

01
Cochrane 
Review - 
Methods/Tutor
ials/Toolkits

•https://methods.cochrane
.org/

02
Johns Hopkins 
- Systematic 
Review Course 
(Week 4)

•https://www.coursera.org
/learn/systematic-
review/home/week/1

03
CASP

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

04
Systemic Review 
Toolbox

•http://systematicreviewto
ols.com/

05



Other tips

• Include citations and sources – you will 
need to read around methodology.

• Use a citation manager: Endnote

• Using AI – caution
• ChatGPT – absolutely not!
• Elicit (Free) –basic (at present) – 

but useful to get started
• SCITE (Paid)

• Reference check
• See how this paper has been 

used in the literature and how 
it’s been cited

• AI assistant









SCITE







Questions?
level7@acquisitionaesthetics.co.uk

emmaline@acquisitionaesthetics.co.uk


