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The RCT – strength & limitations?

Strengths

• Determine treatment 
effectiveness

• Reduce risk of bias
• Control the intervention

• Strict inclusion criteria

Limitations

• End up knowing a lot about the 
‘average’ response

• Inclusion criteria can limit 
ability to apply findings to ‘real’ 
populations

• Intervention may have been 
too controlled – no longer 
representing what happens in 
real-world practice



Complex [rehabilitation] interventions

Characteristics
• Aim is to vary the intervention in response to changes in the recipient 

• Not applying a set of tasks/activities/techniques to a de-contextualised individual

• Involvement of humans – their choices, agency etc

• Therapeutic alliance & engagement within the process

• Often delivered over a longer period of time 
• when lots of other things are happening in their lives…

• Broader concepts of health – therefore health outcomes not able to 
measured so ‘directly’
• Eg BSBF outcomes may be easier to quantify than participation outcomes



Throw 
the 

baby 
out 

with 
the 

bath 
water?



Single-case experimental designs (SCEDs)

• Prospective and intensive study of the individual who serves as his or 
her own control 

• Repeated measurement of outcomes (dependent variables) before 
(baseline phase) and during the implementation (intervention phase) 
of the intervention (independent variable)

• Systematic comparison of the level, trend and variability of the data 
from each case between baseline and intervention phases permits 
determination of the presence or absence of any treatment effect for 
that case

• Evaluate who responded (and who did not respond) to the 
intervention under which conditions, based on individual 
characteristics of participants



What SCED graphs look like…

• Can reflect progress or 
change across time

• More nuanced 
understanding of empirical 
data

• Who did, and who didn’t, 
respond

• Intervention continues to 
be delivered in a tailored 
fashion … rather than being 
limited by experimental 
design



Internal validity?

• Oxford Centre for Evidence-Based Medicine (2011) now rank the randomised n-
of-1 trials as Level 1 evidence for treatment decision purposes in individual 
patients, alongside systematic reviews of RCTs 

• Development of quality assessment tools and reporting guidelines, aimed at 
improving the methodological quality, and consistency in reporting, of SCEDs.

• Development of analysis tools (R packages) and tutorials

• Publication of key papers re design and analysis



Robyn Tate et al. 2013



A SCED case example…

Participant 2

7 year old, male, 
with CP

Independent walking 
with frame in 
community settings

PBS 39/56
ASK 47/100
SRS 58



Quantification procedures for visual analysis



P2 visual analysis findings



Visual analysis comments



Modified Brinley Plot & effect sizes

8/8 demonstrated improvements in means 
between phases

5/8 were beyond MCID

HPS d-statistic = effect size comparable with 
Cohen’s d
Carer-rated COPM performance: ES=1.4 
(variance = 0.084)

Also analysing differences between groups



Mean Phase Difference Procedure



Slope and level change procedure



Mean Phase Difference outputs Slope and Level Change outputs

Baseline Trend (BLT)

Mean Phase Difference 

(MPD)

Baseline trend estimate 

(BTE)

Slope change estimate 

(SCE)

Net level change estimate 

(NLCE)

Carer COPMp 0.12 1.61 0.12 0.15 0.56

Carer COPMs 0.12 1.86 0.12 0.15 0.81

Carer BiGSS -0.19 0.76 -0.19 0.09 0.2

Rider COPMp -0.12 2.35 -0.12 0.62 1.39

Rider COPMs -0.69 4.24 -0.69 1.39 2.45

Rider BiGSS -0.25 1.83 -0.25 0.6 0.93

Carer KS-10 1.16 -4.15 1.16 -1.16 -0.3

Rider KS-10 -1.27 0.63 -1.27 2.52 -2.65

FRT 0 5.08 0 0.8 3.08

PBS 1.5 2 1.5 -1 3.17

ASK-p 6.25 1.47 6.25 -7.65 9.53

SRS -4 0.67 -4 3.5 -2.17

MPD and SLC procedure data for P2

Non-standardised 
means for P2:

COPMp = 2.31

COPMs = 2.56

PBS = 6.67



Positive intervention effect 

(raw mean difference 

change)

Clinically 

meaningful 

change?

Positive change when 

considering baseline 

stability?

Clinically meaningful change 

when considering baseline 

stability?

Intervention effect 

considering all aspects 

of data using VA 

information?

Carer-rated COPMp + + -

Carer-rated COPMs + + -

Rider-rated COPMp + + + +

Rider-rated COPMs + + -

FRT + + + -

PBS + -

ASKp + -

SRS -

Carer-rated KS-10 -

Analysis matrix for P2



• Rejects sampling theory

• Does not average over participants

• Does not use NHST-based inference

• An experimental effect is demonstrated when dependent measures 
show change when and only when the treatment is introduced

• A SCED provides demonstration of a causal relation if the data across 
all phases of the study indicate at least three replicated 
demonstrations of an effect

Data analysis & statistical inference in SCED’s



• Participants who demonstrated a positive response 

• How many outcomes?

• Which participants demonstrated most change? 

• Was this change greater than MCID?

• Dependent variables that most consistently demonstrated change

• Which ones showed change greater than MCID?

• Size of the intervention effect across participants

What can I report?



• Dependent variables showing the most consistent evidence of an effect 
when considering baseline stability

• Describe how the intervention effect seen varied depending on key 
participant characteristics
• predominant physical or psychosocial impairments of the participants

What  can I report?



External validity?

• Generalisability is a key critique of SCED’s

• Development of methods of analysis allowing for meta-analysis

• possibility of combining studies thereby adding to external validity and 
generalisation

• Use HPS d-statistics and variance data

• Results are very useful for clinicians

• As the study is progressing

• Ability to apply clinical reasoning skills to the range of responses seen



• Balancing internal validity requirements with pragmatic study design 
factors a significant issue within the design and conduct of this study

• THR intervention was not controlled in any way
• No attempt was made to determine procedural fidelity of the intervention

• But careful reporting of the dosage and type of activities that were delivered 
to the participants 

• Study design not able to establish which part of the THR intervention 
lead to changes in specific outcomes

Limitations & challenges



• Selecting outcome measures that suited a wide range of riders and 
impairments was challenging

• OM pragmatic considerations needed to be carefully considered 
• resources and assessment demands placed on participants when multiple 

data points are required

• Analysis – range of options and can be difficult to determine best
• greatly improved in the last few months!

Limitations & challenges



• Random allocation of participants into one of the three baseline 
phase lengths

• High recruitment and retention rates for this study - including a range 
of diagnoses reflective of the diverse people who access the CRDA 
service

• Rigorous analysis process considering
• internal validity 

• how clinically meaningful the changes were

• findings from study are easily interpreted and can be readily applied in 
clinically meaningful ways

• individuals’ responses to the THR intervention

Strengths



• Fit for purpose

• More use of SCED’s
• Especially evaluating effectiveness of interventions with individuals

• Are the RCT findings replicated in clinical settings?

• Exploring varied responses to treatments

• Where limited populations

• Where diverse populations

• Where intervention complexity is a good thing!

Death of the RCT?



The attention that SCED studies give to individual responses 
supports the development of evidence-based practice by 

contributing knowledge not only about whether an 
intervention works in controlled and ideal circumstances, but 

also on how it may work, for the range of people who access it, 
in different clinical settings.  



Do we need to let 
more than one 
type of study 
design get into 
the 
‘bath’ that is 
researching 
intervention 
effectiveness?
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