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Definitions and Scope

• Precision (Personalised) Medicine

– Using information about a person, e.g. 
genes, to precisely target interventions to 
persons who are most likely to benefit and 
least likely to experience adverse effects 

(Pletcher, 2017)

• This talk is about individual response to 

interventions and treatments rather than 

individual  risk for future disease

• My bias is on exercise interventions but 

principles are quite generalizable



The mean response of a sample “fails to recognize 

that there are considerable inter-individual differences 

in responses to any exercise program” 

(Bouchard et al., 2014; p.2).



A typical RCT on diastolic blood 

pressure response to exercise

Mean Change

Mean Change



Results for sample mean 

response

• Our minimum clinically important reduction 

in BP is 5 mmHg

• Intervention arm:

• Mean (SD) decrease from 75.6 (19.2) mmHg to 

70.4 (18.9) mmHg Reduction of 5.2 mmHg

• Comparator arm:

• Mean (SD) change from 75.4 (18.9) to 75.6 

(19.2) mmHg Slight rise of 0.2 mmHg

• Baseline-adjusted (ANCOVA) mean (95%CI) 

difference in changes: 5.4 (4.8-6.1) mm Hg



Mean response is above

MCID indicating a 

successful intervention in 

this case

Researchers tend to get more excited about 

individual differences in treatment response 

when the really lovely result above is not 

found

Hmmmmmm!



How individual differences are 

presented in the literature

Church TS, et al. PLoS ONE 2009; 

4: e4515. 

King, N., et al. Int J Obes. 2008; 32: 

177–184



Individual differences in BP 

response in our intervention 

arm



Our BP “responders” have a higher 

baseline BP and vice versa 

(Personalised Medicine)

r = -0.23 (95% CI: -0.29 to -0.17) 



Great! – agrees with position 

statements



I conclude……….

• There is substantial individual variation in 

the blood pressure response to an 

exercise training programme

• Almost half the sample showed a BP 

response to exercise training that is less 

than the MCID

• Exercise training is most effective for 

people who have an existing high blood 

pressure at baseline

• Let’s now secure ££££ to do some 

genomics



The truth is that BP response is 

exactly the same for everyone

-5 mmHg for everyone! Individual differences



We MUST look at control data to 

see if response diffs > random 

within-subjects variability

Church TS, et al. PLoS ONE 2009; 4: e4515. 



We’re NOT just talking about 

“measurement errors” here



Individual differences in intervention must

be compared against those in control

SD = ±7.4

SD = ±7.4



P.S. This observed association is just 

regression to the mean (Same result 

as before also in control group)

r = -0.30 (95% CI: -0.36 to -0.24) 



NR
NR

NR

NR

E
x
e

rc
is

e
 P

e
rf

o
rm

a
n
c
e

Same with crossover studies (acute):

No individual response differences here

Just trial-trial random variation



Replicate crossover trials 

needed in this case



We maintain that

• It is no good whatsoever just looking at 

treatment responses only in the treatment 

group

• Control data are needed (just like for analysis of 

mean differences)

• Typical random variability between baseline 

and follow-up can masquerade as response 

differences

• Regression to mean can masquerade as 

responses predictors 

• Response differences need to be known to be 

“true” and clinically important BEFORE we do 

anything else



Our 

“Road-Map”



The mean response of a sample “fails to recognize 

that there are considerable inter-individual differences 

in responses to any exercise program” 

(Bouchard et al., 2014; p.2).

Are we too late?



Thank you for your 

attention

(which probably showed 

individual variation)


