
condom use (1.02) and STD history (2.0). Adding the

classification tree groups to the analyses accounted for

13% of variance of STD incidence above and beyond that

of the demographic and sexual risk variables (chi-square,

57.18; p<.01; Nagelkerke R2 change, 0.129—not shown).

This suggests that the classification tree groups are

important and unique predictors of STD incidence and

demonstrates the utility of using this classification tree

analysis to identify high-risk STD groups.

In the secondsetof logistic regressionanalyses, amodel

using only the classification tree groups accounted for

more variance than the previous model (17% vs. 10% —

Table 3).When we used the logistic regression models to

calculate sensitivity and specificity, assuming we would

target women in moderate- and high-risk groups for

screening and prevention, the model using the classifica-

tion tree groups had equivalent sensitivity (74% vs. 74%)

but better specificity (54% vs. 47%) compared with the

model with the individual demographic and sexual risk

predictors.

DISCUSSION

In this study, variables at each level of the ecological

model—individual, dyad, and family and community—

played a role in predicting STD incidence during preg-

nancy. The dyad-level factor of whether the woman lived

with thepartner withwhomshe conceivedhad the largest

initial association with STD incidence, showing the

importance of understanding the relationship and family

context of young pregnant women in addition to their

medical and sexual risk history. These results support

other work suggesting that it is necessary to look beyond

the individual to understand health and health behav-

ior.3,10,11 In addition, of the variables found to be associ-

ated with STD incidence, only STD history is routinely

assessed by clinicians. Thus, our results suggest that it is

important to go beyond the demographic, medical and

sexual risk behaviors typically assessed when trying to

understand and predict negative reproductive health

outcomes.

One potential barrier of expanding initial assessments

in clinical settings, however, is that the additional ques-

tions that would need to be asked during visits may

increase initial burden in terms of cost and time for

patients and clinicians. Guidelines of the American

College of Obstetricians and Gynecologists recommend

that all women be screened for depression during preg-

nancy,41 and several short and externally validated scales

have been identified.42 Therefore, only eight additional

questions (using the scales from our study) would be

needed, to assess a woman’s social support, perceived

risk and partner status. The potential usefulness of the

information in implementing prevention and treatment

protocolsmaywell outweigh the additional cost and time.

The classification tree analysis created subgroups that

had better predictive ability, equivalent sensitivity and

better specificity, compared with traditional logistic

regression models with common demographic and sex-

ual risk predictors. This demonstrates the utility of using

not only predictors across levels of the ecological model

but also nonparametric statistical analytic techniques that

can identify complex patterns of relationships among

predictors (i.e., higher order interactions). Although one

can model interactions within logistic regression, such

calculations are not commonly done and can be statisti-

cally cumbersome when there are many predictors (and

therefore many possible interaction terms). It is doubtful

that in real-world settings, variables have straightforward

linear relationshipswith important healthoutcomes;non-

parametric techniques like classification tree analysis are

better able to identify these complex relationships. The

classification tree tool created in this study may help

clinicians identify subgroups ofwomenat high riskof STDs,

allowing those women to receive additional clinical obser-

vation and referrals to appropriate prevention programs.

Study Limitations andStrengths

This study had several limitations. First, all the subgroups

created by the classification tree analysis, even those

labeled as low-risk, had relatively high rates of STDs

(6–11%). Therefore, all groups should be screened and

providedwithprevention and care information.However,

the nature and magnitude of focus may differ depending

on the overall level of risk of that subgroup.

Second, we studied a high-risk, urban, clinic-based

sample of pregnant women, who had a high STD rate

during the third trimester of pregnancy (19%). This

sample may be behaviorally different than a random

sample of pregnant women; therefore, our results should

be applied and generalized primarily to high-risk urban

samples. Such womenmay benefit most from a tool to aid

TABLE 3. Odds ratios (and 95% confidence intervals) from
logistic regression analyses assessing women’s likelihood
of acquiring an STD during pregnancy, by variable type

Variable Odds ratio

Demographic/sexual characteristics
Parity 1.14 (0.78–1.65)
Age 0.86 (0.77–0.95)*
Highest grade completed 1.06 (0.90–1.24)
Multiple partners 1.89 (1.16–3.08)*
Condom use 1.02 (1.01–1.03)*
STD history 2.23 (1.44–3.45)*

c2 40.34
Nagelkerke R2 .099

Classification tree subgroups
Node 7 8.31 (3.60–18.79)*
Node 8 2.63 (1.31–5.26)*
Node 10 4.41 (2.21–8.81)*
Node 3 (ref ) 1.00
Node 2 0.63 (0.36–1.09)
Node 9 0.40 (0.12–1.39)
Node 11 0.34 (0.08–1.49)

c2 86.73
Nagelkerke R2 .172

*p<.05. Note: ref=reference group.
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