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This package applies k-means to 
longitudinal data. K-means are 
often favorable because they do not 
require any normality or parametric 
assumptions within clusters, are more 
robust to numerical convergence, and 
require no assumptions about the 
shape of the trajectory.37 K-means 
rely on a hill-climbing algorithm 
from the expectation-maximization 
class.38 Each observation is assigned 
to a cluster, then the optimal 
clustering is reached by alternating 
the expectation phase (in which 
the centers of different clusters are 
computed) and the maximization 
phase (in which each observation is 
assigned to the nearest cluster). These 
phases are repeated until no further 
changes occur in the clusters.38 kml 

runs k-means several times, varying 
the starting conditions and number 
of clusters. Each partition is saved 
and grouped by the optimal cluster 
number. There is no reliable method 
or formal test for determining the 
true cluster number.38 kml provides 3 
nonparametric quality criterion39 – 41 
to assist in the selection of the 
number of clusters.

TRAJECTORY CREATION

Because of the heterogeneity in 
the distribution and compression 
of lower values, the sample was 
stratified at a maximum value of 
alcohol consumption across gestation 
of 0.07 ozAA per day. kml was then 

performed twice, first on the lower-
consumption strata and then again 
on the higher-consumption strata. 
One outlier (6.8 ozAA per day in the 
first trimester) was removed from 
the high-consumption strata because 
of its disproportionate influence 
on trajectory assignment and was 
manually assigned to the highest 
trajectory. We applied the kml 
default settings, allowing k-means 
to run for 2 to 6 clusters 100 times 
each. The selection of the number of 
clusters was based on the following 
factors: (1) optimization of the 3 
quality criterion, 39 – 41 (2) the clinical 
relevance of the clusters, and (3) 
the sample size in each cluster of 
≥5% of the full sample. Trajectory 
assignments were then abstracted 
from kml and merged back into the 
full data set.
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