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objectives

1. Some techniques/skills for critical appraisal 

1. Generic tools

2. Specific tools

2. to help you plan your own 1 hour teaching of 

critical appraisal

3. Have some fun and make teaching EBP seem 

easy
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Practicing EBP – the 4 A’s

Ask a 

clinical 

question

Acquire

the best 

evidence

Appraise

the 

evidence

Apply

the 

evidence

Step 1

Step 2

Step 4

Step 3



11/11/2014

4



11/11/2014

5

Sickness in Salonica: my first, worst, and most successful clinical trial-1941.

“. . . I recruited 20 young prisoners . . . I gave them a short talk about my medical 

hero James Lind and they agreed to co-operate in an experiment. I cleared two 

wards. I numbered the 20 prisoners off: odd numbers to one ward and evens to 

the other.

Each man in one ward received two spoonfuls of yeast daily. The others got one 

tablet of vitamin C from my "iron" reserve. The orderlies co-operated

magnificently . . . They controlled fluid intake and measured frequency of 

urination. 

. . . There was no difference between the wards for the first two days, but the 

third day  was hopeful, and on the fourth the difference was conclusive . . . there 

was less  oedema in the "yeast" ward. I made careful notes of the trial and 

immediately asked to  see the Germans.” 

A. L. Cochrane  (Br Med J 1984; 289: 1726-7)

“It could be argued that the trial was randomised and controlled, 

although this last was somewhat inadequate. In those early days, when 

the randomised controlled trial was little known in medicine, this was 

something of an achievement.”
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• The problem…



11/11/2014

7

PLACEBO

ENERGY DRINK

A
tt

e
n

ti
ve

n
e

ss
 (

%
)

Time (min)

Engage your audience
• People respond to people. Rarely will you hold the attention 

of your audience through content alone. 

• To engage the audience you need to interact with them, 

share your warm personality and gentle sense of humour 

and invite them to participate in some way.

http://www.skillsworkshop.net/a1.html
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Why is this talk important to you?

You are here because?....

A. Part of the MSc – but no intention of teaching

B. You’ve never taught critical appraisal before but 
want to

C. You already teach some but want to pick up new 
skills or refine yours

D. You already teach it to the highest level and 
came to share some skills with others

E. You made a terrible mistake on the application 
form and thought this was a weeks course on 
the History of Ancient and Medieval 
architecture….
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Know your audience
• Who are you teaching critical appraisal to?

• What are your learners objectives?

• Why are they here?

Environment
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Try and create a safe 

environment
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Models of teaching

Teacher

Students

Teaching-Feedback cycle

Teaching

Self-
directed 
learning

Reflections 
and 

Feedback
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• Specific tools…content

What's so special about RCTs?

• most rigorous way of determining: 

– a cause-effect relation exists between treatment 

and outcome and 

– for assessing the cost effectiveness of a treatment 

• distributing the characteristics of patients that 

may influence the outcome randomly between 

the groups-no systematic differences between 

intervention groups
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What's so special about RCTs?

• patients and trialists should remain unaware 

of which treatment was given until the study 

is completed to avoid influencing the result

• both arms treated identically except for the 

intervention of interest – estimating the size 

of the difference in predefined outcomes 

between intervention groups

So are RCTs the gold standard for 

evidence?

…..depends
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Limitations of RCTs

• Excellent vs Poor RCTs – quality varies

– Impact on interpretation of result (external 

validity)?

• Expensive and time consuming

– £250k - £millions over 2-5 years+

• May not always be the right study design to 

answer that question

Critical appraisal

Types of evidence
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Critical appraisal….

…is like being a detective.

You need the skills to 

think broadly and detect 

the flaws that might 

distract you from finding 

the true answer.

Risk of Bias – internal validity

• The degree to which the result is skewed away 

from the truth

• Causal inferences from randomised trials can, 

however, be undermined by flaws in design, 

conduct, analyses, and reporting

• leading to underestimation or overestimation 

of the true intervention effect
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Confounding factors 

• Other patient features/causal factors, apart 

from the one being measured, that can affect 

the outcome of the study e.g..

Internal validity

• extent to which observed treatment effects 
can be ascribed to differences in treatment 
and not confounding, thereby allowing the 
inference of causality to be ascribed to a 
treatment.1

• Systematic error (bias) could threaten the 
internal validity of trials, and all efforts should 
be made to minimise these in the design, 
conduct, and analysis of studies.2

1. http://www.bmj.com/content/344/bmj.e1004

2. http://www.ncbi.nlm.nih.gov/pubmed/18728521
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Types of bias

Type of bias Description 

Selection bias Systematic differences between baseline characteristics of 

the groups that are compared.

Performance bias Systematic differences between groups in the care that 

is provided, or in exposure to factors other than the 

interventions of interest

Attrition bias Systematic differences between groups in withdrawals 

from a study

Detection bias Systematic differences between groups in how outcomes 

are determined

Reporting bias Systematic differences between reported and unreported 

findings

Practicing EBM – the 4 A’s

Ask a 

clinical 

question

Acquire

the best 

evidence

Appraise

the 

evidence

Apply

the 

evidence

Step 1

Step 2

Step 4

Step 3
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Practicing EBM – the 4 A’s
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the best 
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Depression Management
Risk and f/u

Pharmacological

SSRITCA

SNRI

Non-
pharmacological

Psychological 
therapies

Behavioural 
activation

Individual CBT

Mindfulness 
group

Psychodynamic 
therapy

Self help and 
lifestyle 

modification

Alcohol, diet, 
social networks, 

sleep

Structured 
exercise

● taking regular physical exercise

RECOGNISED DEPRESSION – PERSISTENT

SUBTHRESHOLD DEPRESSIVE SYMPTOMS OR 

MILD TO MODERATE DEPRESSION
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Set the scene

PICO (Characteristics of Included Study 

-CIST)
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PICO

• Population/problem

– Adults with mild to moderate depression

• Intervention

– Regular physical activity

• Comparator

– “Usual care”/no physical activity

• Outcome

– Improvement in symptoms of mild to moderate 
depression

Practicing EBM

Ask a 

clinical 

question

Acquire

the best 

evidence

Appraise

the 

evidence

Apply

the 

evidence

Step 1

Step 2

Step 4

Step 3
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Levels of evidence
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Levels of evidence tables
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Some search skills 
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Practicing EBM

Ask a 

clinical 

question

Acquire

the best 

evidence

Appraise

the 

evidence

Apply

the 

evidence

Step 1

Step 2

Step 4

Step 3

Use available tools
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www.cebm.net
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Assessing risk of bias for an RCT

RRAMMbo tool – Risk of Bias
Type of bias

Recruitment Were the subjects representative of the 

target population?

Selection bias

Other sources of 

bias

Randomisation

Allocation

How was randomisation carried out? 

Was allocation concealed?

Selection bias

Maintenance Were the groups equal at the start? 

And maintained through equal 

management and f/u?

Performance bias

Attrition bias

Measurement-

Blinding

Were the outcomes measured with 

blinded assessors/participants

Performance 

bias

Objective outcomes 

(Measurement)

Were there differences in how 

outcomes were determined

Detection bias
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Selection bias

• systematic differences between baseline 

characteristics of the groups 

• Adequate randomisation

– 1) Sequence generation

– 2) Allocation concealment

Sequence generation (selection bias)

Low risk of bias

• random number table

• Using a computer random 

number generator

• Coin tossing 

• Shuffling cards or envelopes

• Throwing dice 

• Drawing of lots 

High risk of bias

• Sequence generated by a a

non-random component e.g

– odd or even date of 

– birth date (or day) of admission 

– hospital or clinic record 

number

• judgement of the clinician

• preference of the participant

• availability of the intervention
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Allocation concealment (selection bias)

Low risk

• Central allocation (including 

telephone, web-based and 

pharmacy-controlled 

randomization 

• Sequentially numbered 

drug containers of identical 

appearance

• Sequentially numbered, 

opaque, sealed envelopes.

High risk

• Alternation or rotation

• open random allocation 

schedule (e.g. a list of 

random numbers)

• envelopes were unsealed or 

non-opaque

Performance bias

• Systematic differences between groups in the 

care that is provided, or in exposure to factors 

other than the interventions of interest.

• Blinding of participants, personnel and 

outcome assessors
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Blinding (Performance bias)

Low risk of bias

• No blinding, but outcome 

and the outcome 

measurement are not likely 

to be influenced

• Blinding of participants and

personnel

• blinding of participants or

personnel but outcome 

assesment unlikely to have 

been affected

High risk of bias

• No blinding or incomplete 
blinding, and the outcome 
or outcome measurement is 
likely to be influenced by 
lack of blinding

• Blinding of key study 
participants and personnel 
attempted, but likely that 
the blinding could have 
been broken

• No blinding

Attrition bias

• Systematic differences between groups in 

withdrawals from a study.

• Attrition refers to situations in which outcome 

data are not available

• Exclusions refer to situations in which some 

participants are omitted from reports of 

analyses, despite outcome data being 

available to the trialists. 
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Incomplete reporting (Attrition bias)

Low risk of bias

• No missing outcome data 

• Reasons for missing 

outcome data unlikely to be 

related to true outcome

• Methodology ITT

High risk of bias

• Reason for missing outcome 

data likely to be related to 

true outcome, 

• “As-treated’ analysis done 

with substantial departure 

of the intervention received 

from that assigned at 

randomization

Intention to treat (ITT)

• participants in trials should be analysed in the 
groups to which they were randomized, 
regardless of whether they received or adhered 
to the allocated intervention.

• 2 issues:

– estimate the effects in practice

• Not a subgroup who adhere to the intervention

• “Per protocol” can overestimate effects

– Loss to follow up

• ITT ensures the outcome is still measured on these patients
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Reporting bias

• systematic differences between reported and 

unreported findings.

• E.g publication bias, more likely to report 

significant differences between intervention 

groups than non-significant differences. 

Selective outcome reporting 

(Reporting bias)

Low risk of bias

• The study protocol is available 

and all of the study’s pre-

specified (primary and 

secondary) outcomes that are 

of interest in the review have 

been reported in the pre-

specified way

• The study protocol is not 

available but it is clear that the 

published reports include all 

expected outcomes

High risk of bias

• Not all of the study’s pre-
specified primary outcomes have 
been reported

• One or more primary outcomes is 
reported using measurements, 
analysis methods or subsets of 
the data (e.g. subscales) that 
were not pre-specified 

• One or more reported primary 
outcomes were not pre-specified 
(unless clear justification for their 
reporting is provided, such as an 
unexpected adverse effect); 

• outcomes of interest in the 
review are reported
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Other biases

• Trial designs 

– carry-over in cross-over trials 

– recruitment bias in cluster-randomized trials

• E.g participants may know already which group they 

have been allocated to because everyone in that 

“cluster” gets the same intervention.

Cochrane risk of bias table
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Teaching-Feedback cycle

Teaching

Self-
directed 
learning

Reflections 
and 

Feedback
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Recruitment (selection bias)

• Were the subjects representative of the target 

population?

– What were the inclusion & exclusion criteria?

– Were they appropriate?

– How/where were they recruited from?

• Methods Recruitment of participants and 

baseline assessment & Results 1st para

Allocation (selection bias)

• Were the groups comparable at the start?

– “Table 1”

• Randomised appropriately?

• Allocation to group concealed beforehand?

• Methods: Randomisation, concealment, and 

blinding and “Table 1”
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Maintenance

• Were both groups comparable throughout the 

study?

– Managed equally bar the intervention?

• What was the intervention?

• What was the comparator?

• Methods: Follow up and Intervention and 

comparator (usual care)

Adequate follow up? (Attrition bias)

• How many people were lost to f/u?

• Why were they lost to f/u?

• Did the researchers use an intention to treat 

(ITT) principle?

– Once a participant is randomised, they should be 

analysed to the group they were assigned to

• Figure 1 and Statistical analysis
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Measurement – blinding (Performance 

bias)

• Were the outcomes measured blindly by 
researchers and participants?
– Double blinding (low risk of bias)

• Subjects and investigators (outcome assessors) both 
unaware of allocation

– Single blinded (moderate risk of bias)
• Either subjects OR investigators (outcome assessors) 

unaware of allocation

– No blinding (high risk of bias)
• Subjects and investigators aware of allocation

• Methods: Randomisation, concealment, and 
blinding
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P - values and CI

• P values
– Measure of probability that a result is due to chance

– The smaller the value (usually P<0.05) less likely due 
to chance

• Confidence intervals
– Estimate of the range of values that are likely to 

include the real value

– 95% chance of including the real value

– Narrower the range>more reliable

– If value does not cross 0 for a difference, or 1 for a 
ratio then pretty sure result is real (p<0.05)
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Measurement - outcomes

• What were the outcomes?

– Primary

– Secondary

– Were they appropriate?

• How were the results reported?

• Were they significant?

• Methods: Outcomes and Results
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Outcomes
Measure Narrative Numerical

Primary 

outcome: 

short term 

symptoms of

depression

Beck depression 

inventory score

no evidence that participants in

the intervention group had a better 

outcome at four months than

those in the usual care group

difference in mean score of −0.54

(95% confidence interval −3.06 to 

1.99; P=0.68)

Secondary 

outcomes

Longer term 

symptoms of 

depression

Beck depression 

inventory score

no evidence of a difference between the 

treatment groups over the duration of the 

study

difference in mean Beck 

depression inventory score 

−1.20,95% confidence 

interval−3.42 to 1.02;P=0.29

Anti-

depressant 

use

participants 

reporting use of 

antidepressants

no evidence to suggest

any difference between the groups at either 

the four month

follow-up point or duration of trial

adjusted odds ratio 1.20, 95% 

confidence interval 0.69 to 2.08; 

P=0.52

Physical 

activity

self completion 

seven day recall 

diary

there was some evidence for a difference in

reported physical activity between the 

groups at four months post-randomisation

adjusted odds ratio 1.58, 0.94 to 

2.66; P=0.08)

Conclusions of the study
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External validity/applicability

Would you advocate exercise for depression based on this study?

Exercise ‘no help for depression’ 

research suggests
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Exercise ‘no help for depression’ 

research suggests



11/11/2014

45

Practicing EBM

Ask a 

clinical 

question

Acquire

the best 

evidence

Appraise

the 

evidence

Apply

the 

evidence

Step 1

Step 2

Step 4

Step 3
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Summary – delivering an EBM 

teaching session in 1h(~)
00:00 Start

~00:10 Know and engage with your audience

Set the scene

~00:15 Ask a clinical question: PICO

~00:20 Brief overview of searching skills

Identify a paper related to your PICO

~00:30 Critically appraise the paper – use tools to help

~00:50 Overall conclusions of the paper (Internal validity)

~00:55 Will the results of this paper change my practice? (External validity)

~01:00 Sum up, self directed learning, close

Make it fun and try new 

things 
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kamal.mahtani@phc.ox.ac.uk

More

• Centre For Evidence Based Medicine 

http://www.cebm.net/

• BMJ Evidence Centre 

http://group.bmj.com/products/evidence-

centre

• EBM McMaster, Canada 

http://ebm.mcmaster.ca/
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Odds ratio

• odds that an outcome will occur given a particular 
exposure, compared to the odds of the outcome 
occurring in the absence of that exposure

• Interpreting OR

– OR=1 Exposure does not affect odds of outcome

– OR>1 Exposure associated with higher odds of outcome

– OR<1 Exposure associated with lower odds of outcome

• E.g.… OR = 1.46

– Odds of having the outcome are 1.46 higher in the 
exposed group vs control group 

Odds ratio
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+ a b
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Outcome of interest

E
xp

o
su

re
 o

f 
in

te
re

st OR=
a/c

b/d
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Relative Risk or Risk Ratio
• the risk of the event in one group divided by the risk of the 

event in the other group

• Interpreting RR
• RR =1 Exposure does not affect risk of outcome

– Is the treatment intended to prevent an undesirable outcome?
• RR < 1Exposure reduces the risk of the event

• RR > 1 Exposure increases the risk of the event (possible treatment harm, 
adverse events)

– Is the treatment intended to promote an outcome? (e.g. disease 
remission)

• RR < 1Exposure reduces the risk of the event (disease remission)

• RR > 1 Exposure increases the risk of the event (disease remission)

E.g.… RR = 0.46
– Risk of getting the outcome with the exposure was 0.46 of that in 

the control group

RR v OR

• Often similar when event rate is low (<10%) or 

treatment effect is small (close to 1)

• As event rate increases (>10%)
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Relative Risk or Risk Ratio
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