[bookmark: _GoBack]Statistical appendix S1: Justification for analytic approach
In the present study, there was no association between BMI in early adulthood and cardiovascular risk factors, and the associations between early BMI and metabolic risk markers in late adulthood became either null or showed a statistically significant inverse association after adjustment for BMI in later life.  We have not presented these data as adiposity levels at different age periods are likely to be strongly correlated and analyses which include mutual adjustment for adiposity measures at different stages of the life course are likely to be misleading.[1, 2]  For instance, the reversal of associations after adjustment demonstrates the so called “reversal paradox”.[1, 3]  This can either be interpreted as a statistical artefact or a potentially a protective effect of elevated BMI in early life.[1, 3]  

Statistical analyses that adjust for longitudinal exposure variables by including all measurements in the model can be parameterised in more than one way (e.g. including exposure measurements at each stage, or initial measurement and consequent changes). The interpretation of the regression coefficients from such models depends on the chosen parameterisation.[4, 5]  This may result in erroneous conclusions. For exposure variables that are irreversible (e.g. height is an increasing function of age) including initial measurement and consequent changes may be biologically meaningful.[6]  However, for exposure variables that may either increase or decrease over time (e.g. BMI), any parameterisation will be subject to having cross-sectional associations being intertwined with longitudinal changes. Including the whole BMI trajectory using a life course approach when investigating the effect of different BMI patterns to an outcome rather than using parts of the causal pathway as confounders avoids these caveats.
We will illustrate the potential confusion arising from such models in the context of diastolic blood pressure (DBP). In table 2, BMI at 21 does not appear to be related to DBP (0.083mmHg per 1 kg/m² rise in BMI at 21, p=0.20). If we additionally adjust for BMI at 70 years (Model 1), the coefficient for BMI at 21 years is reversed (-0.087mmHg per 1 kg/m² rise in BMI, p=0.21); the coefficient for BMI at 70 years remains about the same (0.362 mmHg per 1 kg/m² rise in BMI at 70, p<0.001).
However, by adjusting for BMI change from 21 to 70 years instead of BMI at 70 years (Model 2) the coefficient for BMI at 21 becomes stronger and statistically significant 0.275 mmHg per 1 kg/m² rise in, (p<0.001) and for BMI change between 21 and 70 years it is 0.362 per mmHg per 1 kg/m² rise in (p<0.001). Alternatively we could adjust for BMI 70 and BMI change from 21 to 70 years (Model 3) in which case the coefficients are respectively 0.275 mmHg per 1 kg/m² rise, (p<0.001) and 0.087 per mmHg per 1 kg/m² rise (p=0.21). Thus, depending on what we chose to condition our model on, the independent effect of BMI at 21 years on diastolic blood pressure can be either null or positive and statistically significant. Some coefficients appear to be of the same magnitude, and others appear to be the sum of other coefficients e.g. 0.362 – 0.087 = 0.275; this is summarized below.

	Model adjusts for:
	BMI 21yrs
	BMI 70yrs
	BMI change from 21 to 70 yrs

	Model 1
	-0.087 (p=0.21)
	0.362 (p<0.001)
	

	Model 2
	0.275 (p<0.001)
	
	0.362 (p<0.001)

	Model 3
	
	0.275 (p<0.001)
	0.087 (p=0.21)



The reason why certain coefficients appear of the same magnitude is because the three parameterizations are algebraically identical since they describe the same underlying model. For exposure variables such as height, where a 1cm increase in height in childhood has an irreversible contribution to adult height (excluding shrinkage in later life), including initial measurement and conditioning on subsequent changes may be biologically meaningful.[6] However, this approach may often lead to confusion and misinterpretation of the results especially when exposure variables can both increase and decrease over time. The life course approach that we have followed avoids this complication by modelling explicitly every possible trajectory of high BMI over the life course.  
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