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Single-subject designs
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Single-subject designs
Backman Am J Phys Med Rehab 1999;78:170-6

“They consist of systematic observation, 
measurement, graphing, and analysis of a 
carefully defined target behaviour over time and 
are sometimes referred to as examples of time-
series designs.”
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Visual analysis
Backman Am J Phys Med Rehab 1999;78:170-6

“The client and clinician can readily observe 
progress toward the goal and judge whether the 
intervention plan has an effect. However, 
inconsistency among raters relying 
primarily on visual analysis of graphed 
single-subject data has been demonstrated.”



www.qmul.ac.uk/pctu

Visual analysis
Backman Am J Phys Med Rehab 1999;78:170-6

“Visual analysis of graphed data has been the 
foundation of the analysis of single subject 
design research studies, but recent studies 
supplement the analysis with semistatistical
approaches.”
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Individual-level interrupted time series
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A possible approach to analysis

Mixed models
(variation between 

individuals)

Segmented 
regression

(time trends & 
step changes)
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Our methodological review

“single subject” studies

“interrupted time series” studies
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Our methodological review

“single subject” studies

“interrupted time series” studies
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Our methodological review
((multi or multiple or "set of" or "series of") 
next to ("single case" or "single subject" or
"n-of-1" or "n-of-one"))
or
((observational or non-randomi?ed or 
nonrandomi?ed) and "stepped wedge")
or
("multi baseline" or "multiple baseline")
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Our methodological review

Medline
EMBASE
Pubmed
CINAHL
Web of Science
PsychINFO
Cochrane Library
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Our methodological review

• Non-randomised evaluations of interventions 
in humans

• Repeated assessments of the same 
individuals, including assessments under 
both the control and intervention conditions

• More than one ‘baseline’
• Target of estimation is the common effect of 

the intervention
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Our methodological review

Full-length, English-language, peer-reviewed, 
original research articles in one of the following 
categories:

• Applied research studies or reviews of 
applied research studies

• Methods papers
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Combining N-of-1 trials
Zucker J Clin Epi 63 2010;63:1312-1323

“The N-of-1 trial’s presumption of individual 
uniqueness and its goal of personal prediction 
would seem to contrast with the usual clinical 
trial objective of identifying a common treatment 
effect to then apply to each individual in the 
population.”
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Combining N-of-1 trials
Zucker J Clin Epi 63 2010;63:1312-1323

“Linear mixed models provide great flexibility for 
meta-analysis, and we investigated a variety of 
regression covariates and covariance structures 
as part of our model building.”
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Combining N-of-1 trials
Zucker J Clin Epi 63 2010;63:1312-1323

“We found that under a variety of within-patient 
covariance structures, the data supported a 
fixed treatment effect rather than a random 
treatment effect.”
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Combining N-of-1 trials
Araujo PLoS ONE 2016;11:e0167167

“A reason to undertake n-of-1 trials could be the 
efficiency in studying treatments. However,
n-of-1 trials are also useful for establishing the 
personal component of response to treatment.”
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Combining N-of-1 trials
Araujo PLoS ONE 2016;11:e0167167

“A common notion in the medical literature is 
that this will be done individually ab initio for 
each patient. An n-of-1 protocol thus becomes a 
means of establishing for a given patient, using 
only results from that patient, what works best 
for them.”
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Combining N-of-1 trials
Araujo PLoS ONE 2016;11:e0167167

“For the purpose of producing confidence 
intervals and for the purpose of predicting the 
effects for future patients a random treatment-
by-patient interaction should be allowed for and 
this is most easily done using a mixed model.”
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Recap: a possible approach to analysis

Mixed models
(variation between 

individuals)

Segmented 
regression

(time trends & 
step changes)
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Individual-level interrupted time series
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Some methodological challenges

• Balance of ‘baseline’ and ‘follow-up’ data
• Calendar time vs time from enrolment 
• Is timing confounded by indication?
• Correlation structure and choice of mixed model
• Sample size calculation
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Questions & Comments
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