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Class Outline
• Quick recap of what is an RCT. 

• How is randomisation achieved?
• Simple randomisation

• Block randomisation

• Stratified randomisation

• Types of control studies. 

• Main types of RCT:
• Parallel RCT
• Crossover RCT 
• Examples

• Blinding
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Recap Randomised Controlled Trial (RCT)

• RCT is an experimental study where individuals are allocated at random to either 
the intervention or control group.

• It is a gold standard method to investigate treatment/intervention 
effectiveness for a health outcome (establish cause-and-effect relationships).

• Three main components of an RCT are: 1) Deliberate conscious manipulation of 
independent variable, 2) Randomisation, and 3) Control group.

• CONSORT is a minimum set of guidelines to improve the reporting of RCTs or to 
assess the quality of an RCT.
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Randomised Controlled Trial (RCT) cont.

• RCT is the best clinical design to answer cause-and-effect questions about 
interventions for health care outcomes.

• RCTs minimise bias and provide the highest level of confidence regarding 
causation of health outcomes.

• RCTs are good for understanding risks or side effects of any health care 
intervention (due to the requirement to report side effects in an RCT).

• RCTs provide you with cause-and-effect research evidence, efficacy 
evidence, and evidence about risks of health care interventions. 
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Population, Sample and Selection bias - and 
why we randomize group allocation in an RCT

Population

Sample

A population is the entire group you 
want to look at and draw conclusions 
about. 

A sample is a specific group from a 
population that you will collect data 
from.

Selection bias is that bias that can be 
introduced by the selection of 
individuals, groups, or data for analysis.
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Different Randomisation Methods:
• Simple randomisation
• Blocked randomisation
• Stratified randomisation
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Simple Randomisation
• Randomises each participant to a group with a known probability:

• Flipping a coin.
• Throwing a dice.
• Random number table.
• Computer-generated random numbers.

-Simple and easy to 
implement.
-Useful in large clinical 
research.

-Likely to result in 
unequal number of 
participants among 
groups, particularly with 
small samples. 
-May be an imbalance in 
important factors such 
as age.
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Examples
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Block Randomisation
• Randomising participants within blocks such that an equal number are 

assigned to each treatment. 

• Choose a block at random and the first four treatments are allocated according to 
the permutations in that block. Then a new block is chosen at random and the 
next four treatments are allocated according to that block. Keep going until the 
required sample size is recruited. A=spinal adjustment, B=control.

All 
participants

Block 1: 
AABB

Block 2: 
ABBA

Block 3: 
ABAB

Block 4: 
BBAA

Block 5: 
BABA

Block 6: 
BAAB
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-Ensures the participant 
number is balanced  in 
each group. 
-Can change block sizes 
based on number of 
groups.

-More complex to 
implement than simple 
randomisation.
-For smaller block sizes it 
may be possible to guess 
future allocations based 
on past allocations.
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Examples
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Stratified Randomisation 

• Participants are identified based on important covariates (gender, 
age) and then randomisation occurs within the strata.

All 
participants

Males

Spinal 
adjustment Control

Females

Spinal 
adjustment Control
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-Ensures that 
important factors 
are balanced before 
the start of the trial.

-Need to identify 
covariates 
beforehand.
-Can get complex if 
multiple covariates 
are balanced.

Example:
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Inactive Types of Controls

• Inactive control: no treatment-weakest form of control
• Do little to account for non-specific effects of treatment or from unwanted 

effects of experiments in general.
• Impossible to tease out whether any effect is due to intervention or due to 

non-specific effects such as attention, or placebo effect.

• Example of inactive control: waiting list control
• Expecting to receive treatment in future may add bias.
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Neurophysiological changes from setting up 
for an adjustment may impact the outcome?



Psychological changes from 
interactions with the chiropractor 
may impact the outcome?
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Active Types of Controls

• Active types of control groups; provide some form of ‘control’ or 
‘sham’ intervention. 

• Do provide some control against any inactive aspects of the treatment.
• Can provide control against placebo effect.

• Sham interventions can be used as an ‘active’ control.
• Will help address any effects from the placebo effect.

• Best current available treatment can be used as an active control.
• Will contain broadly the same non-specific aspects as the novel treatment.
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Other benefits of controls is that you can pick up on effects due to the data collection process itself!



Other benefits of controls is that you can pick up on effects due to the data collection process itself!
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Types of RCT: Parallel or Crossover

• Parallel RCT: Each participant receives one treatment:

• Crossover RCT: Each participant receives both treatments:

Spinal adjustment

Control

Spinal adjustment

Spinal adjustment Control

Control

Time point 1 Time point 2

Washout 
period
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Sixty community-dwelling adults 
older than 65 years were enrolled in 
the study. Participants were 
randomised to 12 weeks of 
chiropractic care (n=30) or a usual 
care “control”(n=30).

(Kelly holt, 2016, p.1)© Haavik Research 2022

Example



(Kelly holt et al, 2019, p.3)

Example

A baseline evaluation was then completed prior to 
group allocation. The appropriate intervention was 
then applied and immediately post the intervention 
the participant was reassessed using the same 
outcome measurement procedures. The participants 
were then reassessed after a minimum seven-day 
washout period with the alternate intervention 
applied between pre/post assessments.

© Haavik Research 2022



Benefits and Limitations of Parallel design

• Ensures that both 
groups start at the 
same baseline.

Spinal adjustment

Control

© Haavik Research 2022

• Can be influenced by effort if you 
suspect you are in control group.

• With two different groups there will 
be more variability so you will need 
larger sample sizes to find a real 
difference.



Benefits and Limitations of Cross-over Design

© Haavik Research 2022

Spinal adjustment

Spinal adjustment Control

Control

Time point 1 Time point 2

Washout 
period

• Reduce variability between 
the groups as all the same 
people receive both 
interventions.

• Each person can basically 
act as their own control.

• Chiropractic care can have long 
lasting neurophysiological 
effects that outlasts the 
washout period, then they are 
fundamentally different when 
they enter the control 
intervention phase.



Jaw Strength Changes Lasted at Least One Week!

• Jaw clenching strength increased 
post-adjustment.

• This difference in strength was 
present one week after the single 
adjustment session

• Thus a one-week washout period in 
a cross-over design RCT measuring 
bite force would mean the 
participants would be fundamentally 
different when entering the control 
period depending on whether or not 
they had received an adjustment one 
week prior.

• Do adjustments also lead to other 
changes that last more than a week 
or two?
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Do Not Reveal Group Allocation Until You Must!

• Concealment of group 
allocation:

• A technique used to prevent 
selection bias by concealing the 
allocation sequence from those 
assigning participants to 
intervention groups, until the 
moment of assignment.

• Prevents researchers from 
influencing which participants are 
assigned to a given intervention 
group. 
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Blinding of RCT’s
Blinding

Participants Researchers

Researchers/
clinicians 
delivering 

intervention

Researchers 
assessing 
outcomes

Data analysts

Single-
blinded

• Either participants or
researchers are blinded

Double-
blinded

• Both participants and
researchers are blinded

Triple-
blinded

• Any three personnel are 
blinded
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Participant Blinding

• What would happen if participants know what intervention they are 
getting?

• The psychological impact of knowing what intervention group you are in can 
influence outcomes.

© Haavik Research 2022

Placebo vs Nocebo



Researcher Blinding 

• What would happen if researchers know 
what intervention participants are 
getting?

• Intentionally or unintentionally bias the 
results:

• Differentially encourage or discourage 
participants.

• Transfer their inclination to participants.
• Differentially withdraw participants.

• Unintentionally inform the participants which 
group they are in.
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Other Important 
RCT Factors to 
Consider

• Multi-site vs single-site studies:
• Multi-site Benefits: reach larger numbers faster.
• Multi-site Benefits: can be more generalisable.

© Haavik Research 2022



Other Important RCT Factors To Consider

Important!!

Primary vs Secondary outcomes and Objective vs Subjective measures
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Other Important RCT Factors To Consider
The appropriate sample size!

Sample
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Summary and Take-home Messages
• There are many ways to randomise participants to ensure fair and equal distribution: 

simple, blocked or stratified randomization.

• Best current available treatment is the preferred control in an RCT.
• In parallel RCT, each participant receives only one treatment, while in a crossover RCT, 

each participant begins in one group and switches to another during the study. 

• Blinding is used to reduce bias in experimental designs.

• Double blinded studies are the strongest design but are not always possible.

• It is vital that you get the appropriate sample size to ensure you find a real finding and 
do not waste resources.

• Primary outcomes are the measures that best answer the research question.

• Objective measures are not influenced by the participant’s or researcher’s beliefs or 
feelings.
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