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Su May’s principles of teaching –  
the SENSES method

•tell a Story 
•teach only Essentials 
•create a Need 
•Stimulate interest 
•give good Examples 
•if possible, teach a Skill
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Dad’s proposed study



‘Good study’

• Experimental - RCT 
• Fit question - PICO 
• Passes appraisal - RAMMbo 
• Minimises random error - statistics



Why a trial?

It may be 
better to do 
nothing at 
all!



create a Need…



Dibbing 



teach only 
Essentials…



What are the essentials?
• The answerable question 
• Relevancy 
• Fairness 
• Effect of Chance
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Clinical question

• Population 
• Intervention 
• Comparator 
• Outcome/s



Clinical question

• Population: Adults with URTI and 
purulent nasal discharge 

• Intervention: Antibiotics 
• Comparator: No Antibiotics 
• Outcome/s: Reduction of duration of 

symptoms, reduction of severity of 
symptoms, etc



 
 
Participants

Intervention Group (IG) & 
Comparison Group (CG)

Outcome  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Representative?

Allocation?

Selection?

Maintenance of allocation?

VALIDITY

Maintenance? 
 treated equally? 
 compliant?  
 
 
Measurements  
  blind subjective? 
OR 
  objective? 

QUESTION:

Allocation? 
  Randomised? 
  comparable groups?

Measurement of outcomes?

DESIGN:

Use the GATE 
frame
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DESIGN: VALIDITY

1. Fair start?

2. Few drop outs?

3. Fair finish?
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Stimulate!



What is your question?
Search for an RCT 

Does the PICO of the RCT fit that 
of your question?



• Population 
• Intervention 
• Comparison 
• Outcome(s)

Keep it consistent  
Use the PICO format



Clinical question

• Population: Adults with URTI and 
purulent nasal discharge 

• Intervention: Antibiotics 
• Comparator: No Antibiotics 
• Outcome/s: Reduction of duration of 

symptoms, reduction of severity of 
symptoms, etc



Use RAMMbo to check validity
Representative 

• Who did the subjects represent? 
Allocation  

• Was the assignment to treatments randomised?  
• Were the groups similar at the trial’s start? 

Maintenance 
• Were the groups treated equally? 
• Were outcomes ascertained & analysed for most patients? 

Measurements blinded OR objective 
• Were patients and clinicians “blinded” to treatment? OR 
• Were measurements objective & standardised?  

User Guide. JAMA, 1993



Participants

Study Setting

Eligible Participants

ParticipantsP





Participants

Study Setting: FP, Flanders, Belgium, 1999

Eligible Participants: >12 years, RTI + purulent 
rhinorrhea

Participants: 416 randomised, 8 excluded,  
34 withdrew leaving 374  with f/up data



Use RAMMbo to check validity
Representative 

• Who did the subjects represent? 
Allocation  

• Was the assignment to treatments randomised?  
• Were the groups similar at the trial’s start? 

Maintenance 
• Were the groups treated equally? 
• Were outcomes ascertained & analysed for most patients? 

Measurements blinded OR objective 
• Were patients and clinicians “blinded” to treatment? OR 
• Were measurements objective & standardised?  

User Guide. JAMA, 1993



Comparable Groups:  
the only difference should be the treatment/s

Group 1 Group 2

I C

(i) I                 C

Is the difference between I and C because of (i) the intervention or 
(ii) because the groups were not comparable in the first place?

(ii) I                 C

Group 1 Group 2

I C

Highlight this point! 



Fair Allocation  
How do we get comparable groups?

Was assignment to treatments randomised?  
• Was the allocation process tamper proof?  

AND 
• Were the groups similar at start of trial?





Benefits of Randomisation 
(and Allocation Concealment)

• Minimises confounding - known and unknown 
potential confounders are evenly distributed 
between study groups 
– reduces bias in those selected for 

treatment 
– guarantees treatment assignment will not 

be based on patients’ prognosis 



Allocation Concealment

BEST – most valid technique 
Central computer randomization

DOUBTFUL 
Envelopes, etc

NOT RANDOMISED 
Date of birth, alternate days, etc



use Examples…
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There was a randomized trial of open vs laparoscopic 
appendectomy.At night, residents were reluctant to call the 
consultant needed for the laparoscopic procedure but not 
the open one. When an eligible patient appeared, the 
residents held the semiopaque envelopes containing the 
study assignment up to the light. They opened the first 
envelope that dictated an open procedure. The first eligible 
patient in the morning would then be allocated to the 
laparoscopic appendectomy group according to the 
passed-over envelope

(D. Wall, written communication, June 2000)

“The only way to get rid of temptation is 
to yield to it.” Oscar Wilde





Use RAMMbo to check validity
Representative 

• Who did the subjects represent? 
Allocation  

• Was the assignment to treatments randomised?  
• Were the groups similar at the trial’s start? 

Maintenance 
• Were the groups treated equally? 
• Were outcomes ascertained & analysed for most patients? 

Measurements blinded OR objective 
• Were patients and clinicians “blinded” to treatment? OR 
• Were measurements objective & standardised?  

User Guide. JAMA, 1993



Effects of non-equal treatment

Apart from actual intervention - groups should receive 
identical care! 

Trial of Vitamin E in pre-term infants (1948) 
Vit E "prevented" retrolental fibroplasia 
(By removal from 100% Oxygen to give the frequent 
doses of Vit E!) 

Rx: Give placebo in an identical regime, and a standard 
protocol



Crime against Randomisation 
Crossovers and Drop-outs



Maintaining the Randomisation

• Principle 1 (Intention to treat) 
   Once a patient is randomised, s/he should be 

analysed in the group randomised to - even if they 
discontinue, never receive treatment, or crossover. 

• Principle 2 (adequate follow-up) 
“5-and-20 rule of thumb” 
5% probably leads to little bias 
>20% poses serious threats to validity



Follow-up in this study?
• 416 randomised (207 amoxycillin; 209 placebo) 
• 8 excluded; leaving 408 
• 34 withdrawn; leaving 374 (187 each arm)  

– 8 clinical exacerbations 
– 2 complete recovery 
– 2 concurrent pathology 
– 5 allergic reactions 
– 1 side effect 
– 16 lost to follow-up 



Use RAMMbo to check validity
Representative 

• Who did the subjects represent? 
Allocation  

• Was the assignment to treatments randomised?  
• Were the groups similar at the trial’s start? 

Maintenance 
• Were the groups treated equally? 
• Were outcomes ascertained & analysed for most patients? 

Measurements blinded OR objective 
• Were patients and clinicians “blinded” to treatment? OR 
• Were measurements objective & standardised?  

User Guide. JAMA, 1993



Measurement Bias - 
minimizing differential error

• Objective or 
• Blinded 

– Participants? 
– Investigators? 
– Outcome assessors? 
– Analysts? 

• Papers should report WHO was 
blinded and HOW it was done 

Schulz and Grimes. Lancet, 2002







Let’s recap. 
Up to this point, we have: 

1. Told a Story 
2. Kept to Essentials 
3. Created a Need 
4. Stimulated interest 
5. Used Examples 



Fundamental Equation of Error

• Measure = Truth + Bias + Random Error

Use  
good study 

design

Use 
 large 

numbers
Researcher

Critically 
Appraise 
Design

Confidence 
Intervals  

and 
P-values

Reader



Two methods of assessing the role of 
chance

• P-values (Hypothesis Testing) 
– use statistical test to examine the ‘null’ hypothesis 
– associated with “p values” - if p<0.05 then result is 

statistically significant 

• Confidence Intervals (Estimation) 
– estimates the range of values that is likely to include 

the true value

Relationship between p-values and confidence intervals - if the 
value corresponding to ‘no effect’ (RR of 1 or treatment difference of 
0) falls outside the CI then the result is statistically significant



Comparable Groups where 
the only difference is the treatment/s

Group 1 Group 2

I C
Group 1 Group 2

Baseline Outcome

If the difference is large enough that it will only occur by 
chance less than 5 times if the test is repeated 100 times (p 
less than 0.05), then we accept that it is statistically 
significant (not occurring by chance and due to the 
intervention). 



That was the skill
• For RCTs - teaching RAMBO is key. Once the 

audience can understand how easy it is, they are 
then empowered to read RCTs.
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So do you still want 
antibiotics? 

Wellllll, antibiotics get rid of  
the purulent discharge



Yes, antibiotics are more effective in changing 
the colour of the snot BUT it does not change 
the duration or severity of your symptoms AND 
you are also more likely to have diarrhoea, 




