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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.21).

Background to ‘Precision Medicine’



The Importance of a Control Group

Therefore, we need data from a comparator group for 
reliable quantification of individual differences. 

Church et al., Sports Med. 2009;41:539 (2). Caudwell et al., Med Sci Sports Exer. 2013;45:351 (3)







Are We Too Late?

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).



Weight Change Systematic Review and 
Meta Analysis

• In previous individual differences in weight change 
studies, suitable comparator groups STILL typically 
absent, ignored, or the data are otherwise analysed 
inappropriately.

• 14 electronic databases searched for relevant 
studies up to March 2017. 

• Search terms focused on structured training, RCTs 
and body weight. 



• Results sifted these results for those RCTs (n=12, 
1500 participants) that included relevant 
comparator groups. 

• Standard deviations (SD) of weight change, and 
thereby the SD for true inter-individual differences 
in weight-loss for each study, were extracted. 

• Prediction Interval (PI) for future studies was also 
derived.

Weight Change Systematic Review and 
Meta Analysis



• Pooled SD (95% CI) for true individual responses 
was 0.63 (-0.8 to 2.1) kg. 

• The 95% prediction interval (based on 2 × SD) for 
true inter-individual responses was -2.0 to 3.3 kg.

The probability (% chances) that this individual 
response variability would, in a future study in 

similar settings, be clinically meaningful (>2.5 kg) is 
only 23%. 

Weight Change Systematic Review 
and Meta Analysis



Weight Change Systematic Review and 
Meta Analysis



Future Directions

• A ‘road-map’ for future studies has been 
presented:

–Inter-individual differences in response 
should be quantified properly and judged 
for clinical importance FIRST.

–If above is true, only then should 
moderators and mediators of response be 
explored for. 



Future Research ‘Road Map’

Atkinson & Batterham, Exp Physiol. 2015;100:577 (9).



Conclusions

• In HERITAGE and more recent studies, there 
are often no comparator samples.

• The inclusion of data from a comparator group is of 
principal importance

– SD of change for intervention must be compared 
formally to SD of change in a control group or 
relevant test-retest reliability data.

• Evidence is lacking for the notion that there are 
clinically important individual differences in 
exercise-mediated weight change. 


