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Does it do 
more good 
than harm?

Is it 
biologically 
plausible?

How does it compare 
to treatments known 

to be effective?
How does it 
compare to 

doing nothing?

Does it work?



Lessons from the devil’s advocate

“Some proponents of CAM try to make us (and often 
themselves) believe that their therapies are too subtle, too 
individualised, or too holistic to be squeezed into the 
‘straight jacket’ of reductionist science.” 

Ernst 2015

• Biochemical individuality

• Individualized medicine

–Non-responders or outliers in clinical trails

–RCT results less relevant/reliable for patients 
who don’t fit the trial profile

• Complex

• Polypharmacy



Systematic Review of RCTS

N-of-1 study for an individual

Randomised Controlled Trials

Cohort

Case study

Animal studies

In vitro



Are the effects 
of an 

intervention 
clinically 
relevant?



Randomised control trials and N-of-1 
designs – the same, but different



Cross-over designs

Intervention A Intervention BWashout

Each participant takes both the active 
intervention and the placebo intervention

Randomised clinical trial: participants are randomly assigned 

to take either intervention A or intervention B first.

N-of-1 design: one participant is exposed to each pair of 

interventions on more than one occasion in a random order



Double blind Placebo controlled 
Randomised Clinical Trial

• Benefits

– Increases the body of evidence for a herb 
or other intervention

– Increase the body of evidence regarding 
safety

N-of-1 design

• Benefits

– Informs clinical decisions for a patient 
and practitioner

– Increases confidence in a regime

– Increases the body of evidence for a herb 
or other intervention

– Increase the body of evidence regarding 
safety



Double blind Placebo controlled 
Randomised Clinical Trial

• Designed by researchers to answer a 
question about

– The efficacy of a particular herb or 
other intervention

– Compared to placebo or usual 
treatment

– In participants with a defined  
condition

– At a dose chosen for its potential 
to safely produce an effect, based 
on the literature

N-of-1 design

• Designed by the practitioner and 
patient to answer a clinical question 
about

– The efficacy of a specific 
treatment (intervention) or 
treatments for the patient 

– Compared to placebo, usual 
treatment or another treatment

– In their current state of health

– At a dose guided by clinical 
experience with the patient, 
research or general clinical 
experience and discussed with the 
patient. 



Double blind Placebo controlled 
Randomised Clinical Trial

• Blinding

– Neither the participants 

– Nor the research team, including 
assessors 

– know which intervention is being 
taken by the participants until the 
analysis is complete.

N-of-1 design

• Blinding 

– Neither the patient 

–Nor the practitioner researcher, 
including assessors, 

– know which intervention is being 
taken until the analysis is 
complete.



Double blind Placebo controlled 
Randomised Clinical Trial

Outcome measurements

– Relevant to the research question

– Reliable, validated

– Affordable 

– Realistic for the participants

N-of-1 design

Outcome measurements

– Relevant to the patients condition 
and concerns

– Reliable, validated

– Affordable 

– Realistic for the patient

• How do we know if an intervention is working?  
• The outcome of the intervention is measured, classically at the start and the end of a 

study

• Outcomes measures depend on the aim of the research

• Examples: pain, frequency of coughing episodes, sputum colour, self-

esteem, blood pressure. 



Cross-over designs

Intervention A Intervention BWashout

Randomised clinical trial: the greater the number of 

participants the greater the reliability of the data and the better 

able the study is at predicting the effect on a patient in clinically 

relevant ways. 

N-of-1 design: the greater the number of times a symptom or sign 

is measured during each period of the study the more accurate and 

reliable the results.



Measuring perceptions (pain, colour, sensation, 
emotional state)

• Use questionnaires (aka 
instruments, tools)

• Validated questionnaires are 
the best choice

– Validated means a 
questionnaire has been 
shown to measure what it 
claims to measure

– ‘Rate your pain from 0-10’

https://www.practicalpainmanagement.com/sites/default/files/chapter4a-table1.pdf



Double blind Placebo controlled 
Randomised Clinical Trial

• Control of  variables 

– Characteristics of the participants 
carefully specified

• e.g. medical diagnosis of early stage 
emphysema

• Not pregnant or lactation

– Specify age range

– Exclude people who will add extra 
variability

• E.g. people with other pre-existing 
conditions

• people taking certain medications, 
CM products

N-of-1 design

• Control of variables

– Can accommodate any patient

– How variables are controlled for is 
negotiated with the patient 

– Tailored to neutralise factors known to 
aggravate or alleviate the condition



Designing an N-of-1 study



Overview of an N-of-1 trial design



N-of-1 trial design

Intervention A Intervention BWashout

The patient takes both the interventions during the trial. 

• A simple or single 
herb

• A tonic with several 
herbs

• A placebo (needs to 
match in taste, 
colour and smell)

• Another simple or 
single herb

• A tonic with a 
different mix

• A placebo (needs to 
match in taste, 
colour and smell)



Why and when a washout?

Intervention A Intervention BWashout

Do you expect the herbs to have a lasting effect?

• Short term action, as in pain relief. No wash out.
• Long or medium term action, such as a tonic 

action, wash out before starting the second 
intervention.

• Duration of the washout – research/clinical 
experience



Outcome measures in N-of-1

• Daily diary

• Patient perception 
– Patient Perceived Symptom Scale

• Validated questionnaire used in randomised control trials of similar conditions
– Increases the rigour of the design
– Allows comparison of the results

• Objective measures
– Safety bloods

• liver function test
• full blood count
• urea electrolyte creatinine

– Monitor lung function, blood pressure, stool samples, Lipid panel etc.
– BMI, waist circumference etc.



Measurement time points



Analysis



Double blind Placebo controlled 
Randomised Clinical Trial

• Analysis

– Specialised knowledge and 
software

– Descriptive statistics

– Non-parametric and parametric 
statistics

N-of-1 design

• Analysis

– Excel spreadsheet and patience

– Visual analysis

– Simple descriptive stats

• Means (averages)

• Ranges

• Comparisons



Daily pain ratings for intervention A and intervention B
Wash out: weeks 6 and 7

Compare Period 1 and Period 2 scores:

• Mean

• Worst day score

• Best day score

• Range

Was the wash out needed?

Did the washout work? 

• Compare the last day before wash out with first 

day of next period



Week 1 --------------------------------Week 2-------------------------------- Week 3-------------------------------

Intervention A Intervention B



Week 1 --------------------------------- Week 2 ---------------------------------- Week 3 ---------------------------------

Intervention A Intervention B

Trend lines



Practitioner researchers in a collaboration 

•Support with 
–Trial design
–Ethics application 
–Trial registration
–Funding streams



Spreading the word



Double blind Placebo controlled 
Randomised Clinical Trial

• Dissemination and translation

• Peer reviewed journals

• Professional journals, conferences, social 
media

• Informs about efficacy of the specific herb or 
other intervention 

• Informs on the safety of the herb in relation 
to a specific dose and duration of use

• May be reanalysed in a systematic review 
with like studies

• LIMITATIONS

– Evidence is approximate for the many 
potential patients

– Time consuming

– Extremely expensive

– Often designed to meet industry posed 
research questions

N-of-1 design

• Dissemination and translation

• Inform clinical decision for the individual 
patient

• May be written up and published in a peer 
reviewed journal

• Professional journals, conferences, social 
media

• Potential to be re-analysed together with 
other N-of-1 studies using the same 
methodology and herb for the same condition

• LIMITATIONS

– Rigorous methodology takes time to plan 
and execute

– Support from an academic institution 
(and usually, from academics) required if 
aim to publish and add to the evidence 
base



Practice based evidence 
using N-of-1 designs 

• Patient first

• Safety

• Clinical efficacy 

• Independent evidence

• Philosophical integrity

• Ethical

Rigorous design



Thank you!

Any questions?


