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Statistical analysis for trajectory modeling 

As used in the Nurses’ Health Study and the Health Professionals Follow-up Study analysis[1, 

2], we performed the model fitting and assessment using a censored normal model as a 

polynomial function of the time scale (i.e. at 18, 30 , 40, 50 and current age). The optimal 

number of groups and the shapes of trajectories were selected for best fit to the data using a two-

stage approach based on the change in the Bayesian Information Criterion (BIC) [3] and clinical 

interpretability. The first stage was to determine the number of groups using a cubic form for all 

trajectory groups. We considered up to five groups and compared the BIC with models  with 4 

and 3 groups, respectively. Once observing that the model with five groups fitted the data best, 

we then determined in the second stage the order of the polynomial function specifying the shape 

of each trajectory. We compared the BIC of the five group models with different polynomial 

function (linear, quadratic and cubic)  and found that the model with all groups up to cubic order 

terms demonstrated the best fit to the data. Therefore, the final trajectory model was built using a 

cubic function of age for each of the five trajectories. We then named the trajectory groups to 

describe their visual patterns based on their initial point at age 18 and the directionality of the 

trajectory as Lean-Flat, Lean-Increase, Medium-Increase and Medium-Parabolic and Heavy-

Increase.  

Once a final model was selected, we calculated the posterior predicted probability for each 

individual of being a member of each of the five trajectories. Participants were assigned into the 

trajectory group to which their posterior membership probability was highest. We performed 

model diagnostics to assess fit to the data as specified in [3]. A group APP value of 1 indicates 

that individuals have been assigned with certainty. As recommended in [3], per-group APP 

should be > 0.7, a criterion met by all groups found in this study. The average membership 



probability for each trajectory group in the order listed  above was 0.92, 0.89, 0.85, 0.87 and 0.89 

respectively.   



Figure S1. Regression plot demonstrating the linear relationship between current Stunkard’s 

somatotype score (predictor) and current BMI (outcome). Red line represents the fitting line for 

females while the blue is for males. There is no significant difference in the relation between 

somatotype and BMI amongst males and females .  

The prediction formula: 

BMI= 17.6 (95% CI 16.7 -18.5) + 1.9 (95% CI 1.8- 2.1) x somatotype score 
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Table S1. Comparison of subjects’ baseline characteristics by cohort. 

 

  

 

 
COPDGene cohort BODE cohort p-value 

N 55  301  

Age, yr 72  8 67  9 <0.0001 

Males % 60% 69% 0.2019 

BMI (kg·m−2) 26.6  4.5 27.3  5.2 0.8465 

BMI categories:    

BMI 23 kg·m−2 11 (20%) 62 (20%) 

NS 23<BMI<30 kg·m−2 32 (58%) 153 (51%) 

BMI30 kg·m−2 12 (22%) 86 (29%) 

FEV1 % predicted 72  18 67  22 0.0545 

GOLD classification:    

GOLD 1 19 (34%) 97 (32%) 

NS 
GOLD 2 28 (51%) 132 (44%) 

GOLD 3 8 (15%) 59 (20%) 

GOLD 4 0 12 (4%) 
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