
DataAnalysis

Classification tree analysis is a nonparametric method

based on repeated partitioning of a sample into sub-

groups. The analysis is conducted in a stepwise fashion

in which the most significant predictor at each step is

used to split the sample into subgroups. This process

continues until differences are no longer statistically

significant.37 Results are presented as classification, or

decision, trees that require no calculations for their use,

but identify groups that are expected to experience agiven

outcome.

The starting group (e.g., the entire sample) is referred

to as the root node, and each subsequent split creates 2–3

nodes. We used the exhaustive chi-square automatic

interaction detector algorithm, which selects predictors

on the basis of an adjusted chi-square statistic. The

algorithm searches through a set of predictors to detect

the variable, along with the cut point on that variable (if

the predictor is continuous) or the combination of

categories (if it is categorical), that maximizes homoge-

neity within nodes (i.e., the similarity of subgroup

members with respect to the outcome variable).16,38

The sample is split at this cut point, and nodes are created

that maximize group differences on the outcome. This

process is continued for all resulting nodes until splits no

longer have a significant adjusted chi-square value or

nodes are too small to be considered stable. (We used

aminimumnode size of 30, approximately 5%of the total

sample, which is consistent with approaches in other

studies using recursive partitioning.16) A node in which

further splits fail to improve prediction forms a terminal

node. The end result of the analysis is a set of terminal

nodes, which define the subgroups.

Because this procedure is data-driven, cross-validating

the results is critical. Therefore, we performed a 10-fold

cross-validation procedure in which the sample was

randomly divided into 10 subsamples. Each subsample

was then left out and tested using the tree developed for

the nine others. This process is conducted iteratively,

and an average classification rate is obtained for the

10 subsamples.37 This procedure is the most commonly

used approach for validating tree structures for small

samples and has demonstrated relatively little bias in

model selection, compared with other cross-validation

techniques.37,39

By comparing the classification rate of the entire

sample to the cross-validated classification rate, we can

assess the generalizability and stability of the classifica-

tion tree. In addition, we hand-pruned the tree by

comparing cross-validation coefficients of all possible

subtrees. The largest subtree with the smallest difference

in the cross-validated classification rate was used as the

final tree. Descriptive analyses, analyses of variance and

chi-square tests were used to characterize the groups on

key demographic and sexual risk variables.

Finally, to evaluate the utility of the classification tree

analysis, we conducted two sets of logistic regression

analyses. First, we wanted to test the possibility that the

classification tree groups are merely a proxy for demo-

graphic and sexual risk variables, instead of a unique set

of variables with independent predictive power. There-

fore, we conducted logistic regression to assess whether

the groups significantly predicted STD at 35 weeks’

gestation, controlling for demographic and sexual risk

variables commonly used in clinical settings to identify

high-risk individuals. Second, we used logistic regression

to directly compare the predictability of the classification

tree groups with the predictability of the six common

demographic and sexual risk variables. We measured the

sensitivity and specificity and the amount of unique

variability predicted using the Nagelkerke R-square.40

All data analyses were performed using Answer Tree and

SPSS 11.5 software.

RESULTS

Of the sample of 647women, 75%wereblack,16%Latina

and 9%white or of other racial or ethnic groups (Table 1,

page 143); 49% were between the ages of 14 and 19, and

51%were 20–25 years old. Half had at least a high school

education, and two-thirds had had no previous births.

The vastmajority of womenwere in a current relationship

(80%), had had only one partner in the last six months

(83%) and had not had unprotected sex with a risky

partner during that period (77%). On average, women

reported using condoms about one-third of the time they

FIGURE 1. Subgroups of women identified through classification tree analysis and
their incident STD rates by 35 weeks’ gestation
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