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CCGI Workshops

1. Introduction to research questions and the PICO framework 

2. Systematic review screening of literature 

3. Critical appraisal/risk of bias assessment of RCTs 

4. Data extraction from studies 



Outline of RCT Workshop

1. Introduction to study design of RCTs

2. Introduction to the SIGN checklist 

3. Group learning: critical appraisal of RCTs



Learning Outcomes

At the end of this session, you should be able to:

• Describe the unique features of RCTs

• Critically appraise RCTs using the SIGN checklist

• Reach consensus on individual appraisals



Clinical/Educational Scenario

Patient Healthcare provider

I had microdiscectomy for a 
lumbar disc herniation 

recently. An RCT suggests 
post-surgical rehabilitation 

(e.g. exercise).  What should 
I do?

?
Evidence

-based 
practice



Randomized Controlled Trials (RCTs)

• Experimental studies (clinical trials)

• Conditions of studies determined by researchers
• Selection of patients
• Nature of interventions
• Duration of study
• Measurement of outcomes



Randomized Clinical Trials (RCT)

Adapted from Fletcher et al. Clinical Epidemiology 5th Edition 



Unique Features of RCTs: Random 
Treatment Allocation

• Randomization of Participants

• To make groups similar at baseline (i.e., similar baseline 
characteristics)

• To make groups similar with respect to measured and 
unmeasured confounders



Unique Features of RCTs: Random 
Treatment Allocation

Adequate 
Randomization:

-Random Numbers Table
-Computer-generated 
randomization

Poor Randomization:

-Coin flipping
-Drawing numbers from 
a hat

Inadequate 
Randomization (non-

random):
-SIN
-Date of birth





Use Random Number Table

Example: to randomly assign 20 participants into two groups 
(interventions A and B) and each group has 10 participants

1   2   3   4   5   6   7   8   9  10

1 56 99 20 20 52 05 78 58 50 62 

2 86 52 11 88 31 60 26 13 69 74  

3 80 71 48 73 72 17 60 58 21 55

4 59 06 67 02 66 75 99 34 22 56

5 73 08 46 58 39 65 76 64 26 90

• Intervention A: odd 
numbers

• Intervention B:even 
numbers



Computer Generated Randomization

https://www.randomizer.org/

https://www.randomizer.org/


Unique Features of RCTs: Allocation 
Concealment

• Concealment of the allocation sequences

• Examples
• Sealed opaque envelopes
• Centralized allocation/telephone service
• Randomization performed electronically as participants 

present



Unique Features of RCTs: Blinding

• Related to treatment and follow-up of participants

• Who can be blinded?
• Participants and providers
• Assessors
• Person in data analysis 



Design a RCT

To evaluate LLLT for shoulder pain
• Population, Interventions, Blinding, Outcomes
• Population: shoulder pain
• Randomization

−LLLT + usual care
−placebo LLLT + usual care

• Blinding: patients, treatment providers, outcome assessors and 
biostatisticians

• Outcomes: pain and function





The SIGN checklist for 
Randomized Controlled Trials



SIGN Checklist

• Scottish Intercollegiate Guidelines Network

• Widely used standardized instrument

• Facilitates judgement of study methodology

• 2 sections:
• Section 1: Internal Validity (10 individual questions)
• Section 2: Overall Assessment



Section 1: Internal Validity 

Response options:
• Yes
• No
• Can’t say
• Not applicable



Question 1.1

• The study addresses an appropriate and clearly focused question

• P = Population

• I = Intervention

• C = Comparison

• O = Outcome







Question 1.2

• The assignment of subjects to treatment groups is randomized. 

• Randomization procedure 

• Equal probability of allocation to each group

• Examples:

– Random number table

– Computer generated randomization





Question 1.3

• An adequate concealment method is used. 

• Allocation to group is concealed

• Examples:

• Sealed opaque envelopes

• Central telephone service

• Randomization preformed

• as participants arrive





Question 1.4

• Subjects and investigators are kept ‘blind’ about treatment 
allocation.

• Blinding can involve:

• Subjects

• Treatment providers

• Outcome assessors

• Biostatisticians





Question 1.5

• The treatment and control groups are similar at the start of the 
trial.  

• Important to consider:

• Meaningful differences (not just statistical)

• Impact on results

• >5% differences between groups

• Baseline characteristics (often Table 1)









Question 1.6

• The only difference between groups is the treatment under 
investigation. 

• Important to consider:

• Treatments outside of study

• Adherence to intervention

• Extraneous factors (e.g. interaction with provider) 



Question 1.7

• All relevant outcomes are measured in a standard, valid and 
reliable way.

• Examples of valid and reliable outcomes:

• Pain: NRS, VAS

• Disability: NDI, ODI, RMDQ, DASH, LEFS

• Quality of life: SF-36, SF-12

• Recovery: Global Perceived Effect





Question 1.8

• What percentage of the individuals or clusters recruited into 
each treatment arm of the study dropped out before the study 
was completed?

• Important to consider:

• Relatively similar between groups

• Reasons for drop out

• Less than 20%





Question 1.9

•All the subjects are analyzed into the groups to which they were 
randomly allocated (often referred to as intention to treat 
analysis).

• Intention to treat analysis performed

•Cross-over between groups

•Retain strengths of randomization

•Conservative estimate of treatment effect





Question 1.10

• Where the study is carried out at more than one site, results are 
comparable for all sites.  

• For multi-site trials (i.e. treatment in one group is given at more 
than one site)





Section 2: Overall Assessment 

• How well was the study done to minimize bias?

• High quality (++)

• Acceptable (+)

• Unacceptable – reject



Section 2: Overall Assessment 

• Are you certain that the overall effect is due to the study 
intervention?

• Consider internal validity

• Are the results of this study directly applicable to the patient 
group targeted by this guideline?

• Consider external validity (e.g. PICO)



SIGN Checklist and Notes

https://www.sign.ac.uk/checklists-and-
notes.html

https://www.sign.ac.uk/checklists-and-notes.html


Group Exercise



Key Messages

• RCTs use randomization and allocation concealment in aims to 
achieve similar groups at baseline

• Valid outcome measures and acceptable attrition rate also need 
to be considered

• Tt is important to critically appraise an RCT before using the 
findings to inform patient care



Thank You

Email: carolina.cancelliere@uoit.ca
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