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CHOC-ATT Exercise: Designing a trial
Trainers’ notes
This exercise is designed to be conducted as an interactive exercise in Cochrane training workshops before commencing the main presentation on ‘Assessing the risk of bias in included studies’.

As a group, trainers will present participants with a scenario about the planning and implementation of a clinical trial. The group is invited to suggest and discuss the methods to be used at each stage, and presenters should make sure the relevant points are raised during the discussion before moving on to the next stage.
Aim

To identify methodological issues with the design and implementation of clinical trials that influence the risk of bias, including three elements of the Risk of bias assessment tool:

· random sequence generation

· allocation concealment

· blinding
Materials required:

· CHOC-ATT powerpoint presentation
· Excel spreadsheet with a numbered list of participants (e.g. Participant 1, Participant 2, etc.)
· Poster (e.g. A3 printed) showing randomisation schedule – a numbered list of participants (at least as many as there are in the workshop), with the number 1 or 0 next to each participant.

· Blu-tac, pins or tape to attach the random number table to the wall.

· Sequentially numbered envelopes (one for each participant) each containing a piece of paper printed with 0 or 1

· Chocolates (one for each participant)

Step 1: Scenario

Present the scenario to participants using the CHOC-ATT powerpoint presentation.

To combat daytime drowsiness, we are conducting the CHOC-ATT trial. The aim of the trial is to find out if eating chocolate (which contains sugar and caffeine) can improve attention during workshops and reduce sleepiness. The participants in this workshop are to be recruited as participants in the trial.

Step 2: Generating an allocation sequence

ASK participants to suggest how to investigate whether chocolate had any effect.

· ANSWER: have two groups, one receiving chocolate and the other receiving nothing.

ASK participants to suggest how to divide the participants in the trial into two groups.

Possible suggestions:
· non-random (left side/right side of the room; men/women)
Presenter notes: men and women may have different physiological responses to chocolate. Where people choose to sit in the room is not random – for example, friends from the same location may sit together, or nurses may sit with other nurses (separate from doctors) - might be a problem if all the nurses have just finished a night shift.
· quasi-random (alternation; year of birth; odd/even ID number)
Presenter notes: Appears random but may be something systematically different between groups (e.g. days of week may correspond with surgery visits – sports injuries on a Monday morning, mothers of young children or older retired people more likely to visit during the working day). Even ID numbers may not be truly random – may themselves be allocated by gender or year of birth.
· stratifying by known confounders (e.g. gender, age, very sleepy people all evenly balanced between groups)
Presenter notes: Can only control for known confounders. What about other factors you don’t know about?
PROBLEM: with each of these alternatives, not everyone stands an equal chance of being in either group – they are not truly random. There may be some important factors that are not balanced between the groups, and might affect the outcome of the trial. When giving the answer below, ask participants to suggest all the different ways of generating a random sequence.

· ANSWER: random sequence (random number table, computer-generated sequence, telephone randomisation service)
Everyone stands an equal chance of being in each group, which balances all known and unknown confounders.
ASK participants to suggest how a random sequence can be generated. Possible suggestions:

· computer-generated sequence

· random number table

· drawing lots or numbers out of a hat

· rolling dice

Use an Excel spreadsheet to demonstrate how to assign random numbers to the participants

· In the blank cell next to the first numbered participant, enter the following formula: =RAND()

· This will generate a random number between 0 and 1.

· Copy this formula down the list so a random number is generated for each participant.

· Reduce the number of decimal places displayed to 0, so that each random number is displayed as either 0 or 1.

Step 3: Allocation concealment
Bring out the randomisation schedule poster, and stick to the wall. Explain to participants that this schedule is now ready for use by recruiters in the CHOC-ATT trial.

ASK participants what could be the problem of having this on the wall in the recruitment office. 
Possible suggestions:

· ANSWER: may affect recruitment.
If you are the recruitment officer, what do you do if the person you are considering for inclusion in the trial drinks lots of coffee each day, and is always wide awake? What if they have just finished a night shift, and may fall asleep during the trial? If the coffee drinker joins the chocolate group, they may show an exaggerated effect. If they join the control group, and are just as alert as those in the chocolate group, the true effect of chocolate may not be observed. If you know in advance which group they will be allocated to, you may be less likely to recruit them at all, you may persuade them less strongly to join the study, or you may manipulate the randomisation schedule and skip the next assignment number.

ASK participants how you might overcome this problem. Possible suggestions:

· Blinding
Presenter notes: participants often confuse allocation concealment with blinding. Blinding is the concealment of which intervention a participant is receiving after the commencement of the trial, and is not the correct term for this stage of recruitment and allocation.
· ANSWER: Allocation concealment
To protect the random sequence (and thus prevent any interference or manipulation of the sequence by the trial recruiter or participants) requires adequate concealment of allocation to the groups until the participant has been irrevocably allocated.
ASK how allocation concealment might be achieved.
Possible suggestions:
· Central randomisation service – such as a pharmacy, a central office contacted by phone or email, or an automated computer system. 
Presenter notes: this is one possible technique that could be used to implement allocation concealment, which keeps the person recruiting participants separate from and unable to influence the process of allocation.
· Sequentially numbered, sealed, opaque envelopes or drug containers
Presenter notes: this is another possible technique that could be used to implement allocation concealment. Note that sequential numbering and the inability to determine the allocation inside the envelope (by sealing it and making it opaque, so it can’t be held up to the light) are essential – envelopes without all these features are not enough.
Hand out the serially numbered envelopes, but ask participants not to open them yet.

ASK participants to identify any problems (not opaque, not sealed, depends on stationery used). What happens if you hold the envelope up to the light? If the envelope is not opaque then a piece of black card could be inserted in the envelope. 

Step 4: Blinding
Now that participants have been allocated to groups, we can implement the trial intervention. Ask participants to open their envelopes. Go round the room and hand out chocolates to those with the number 1 printed on the piece of paper inside.

ASK if anything is wrong with this process.

· ANSWER: Both the investigators and participants know which participants received chocolate and which did not.

ASK participants to suggest why this could be a problem.

ANSWER:

· performance bias: investigators might keep asking participants in the chocolate group questions and stop them falling asleep; participants who did not receive chocolate might drink more coffee to stay alert. Either of these might genuinely affect the results of the trial.
· detection bias: investigators might examine the chocolate group more closely, or might interpret their self-reported answers more positively; participants might be more likely to report negative outcomes if they are unhappy because they did not receive any chocolate.

ASK participants how to overcome this problem. 

· ANSWER: Blinding.

ASK participants how blinding might be implemented.

Possible suggestions:
· investigators could be absent when envelopes are opened and the intervention distributed – this could be managed by an independent researcher, (e.g. the hospital pharmacist).
Presenter note: this is a good approach, but does not solve the problem of participant blinding.
· participants in the control group should receive a placebo that is indistinguishable from chocolate in terms of taste, look, smell, packaging, etc.
Presenter note: this is a good idea, although may be difficult to achieve.
· more objective outcome measures could be used that are not affected by blinding (e.g. if the outcome is falling asleep during the workshop, the workshop could be video recorded, and a person blinded to group allocation could measure how many participants appeared to fall asleep).
Presenter note: subjective and self-reported measures are more vulnerable to bias than objective measures.
This concludes the exercise. The presenter should now proceed with the presentation on ‘Assessing risk of bias’.
CHOC-ATT Trial

Randomisation schedule

	Participant 1
	0
	Participant 21
	1

	Participant 2
	1
	Participant 22
	1

	Participant 3
	0
	Participant 23
	0

	Participant 4
	1
	Participant 24
	0

	Participant 5
	1
	Participant 25
	1

	Participant 6
	1
	Participant 26
	1

	Participant 7
	1
	Participant 27
	0

	Participant 8
	0
	Participant 28
	1

	Participant 9
	0
	Participant 29
	1

	Participant 10
	0
	Participant 30
	1

	Participant 11
	0
	Participant 31
	1

	Participant 12
	1
	Participant 32
	0

	Participant 13
	1
	Participant 33
	0

	Participant 14
	0
	Participant 34
	0

	Participant 15
	0
	Participant 35
	0

	Participant 16
	1
	Participant 36
	0

	Participant 17
	0
	Participant 37
	1

	Participant 18
	0
	Participant 38
	0

	Participant 19
	0
	Participant 39
	0

	Participant 20
	0
	Participant 40
	0


Random number cards, to include in envelopes:
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	1
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	1
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	1
	0
	1

	1
	1
	0

	0
	1
	1

	0
	1
	0

	1
	0
	0

	1
	0
	0

	0
	0
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