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This study presents a reanalysis of data from an effective preventive intervention for children from
divorced families (S. A. Wolchik et al., 2000) to test mediation of program effects. The study involved
157 children, age 9–12 years, who were randomly assigned to a parenting program or a literature control
condition. Program effects to reduce posttest internalizing problems were mediated through improvement
in mother–child relationship quality. Program effects to reduce externalizing problems at posttest and 6
months were mediated through improvement in posttest parental methods of discipline and mother–child
relationship quality. The study also describes a new methodology to test mediation of Program �
Baseline Status interactions. Analyses demonstrate mediation effects primarily for children who began
the program with poorer scores on discipline, mother–child relationship quality, and externalizing
problems.

Many prevention programs are based on a theory of the mech-
anisms that mediate their effects on problem outcomes (Lipsey,
1990; Sandler, Wolchik, MacKinnon, Ayers, & Roosa, 1997). The
theory typically proposes that the intervention program affects a
proximal variable (e.g., discipline) and that change in that variable
leads to change in the problem outcomes (e.g., externalizing prob-
lems). Variables that represent the mechanisms by which a pro-
gram affects a problem outcome are referred to as mediators of the
program effects. Methods for analyzing mediators of program
effects have advanced rapidly over the past decade (e.g., Holm-
beck, 1997; Kraemer, Wilson, Fairburn, & Agras, 2002; MacKin-
non, Lockwood, Hoffman, West, & Sheets, 2002), and prevention
programs have identified mediators of program effects on prob-
lem outcomes (e.g., Komro et al., 2001; Spoth, Redmond, &
Shin, 1998). However, mediation analysis is complicated when
the effects of a program are moderated by another variable (i.e.,
differ as a function of individuals’ scores on another variable).
For example, evaluations commonly report that prevention pro-
grams are more beneficial for those with more problems at the
start of the program (Brown & Liao, 1999; see also Pacifici,
Stoolmiller, & Nelson, 2001; Stoolmiller, Eddy, & Reid, 2000).

In this article, we have two objectives. First, we examine me-
diators of the effects of the New Beginnings Program (NBP), a
preventive intervention for divorced families that found both main
effects and Program � Baseline Status (moderated) effects to
reduce children’s mental health problems (Wolchik et al., 2000).
Second, because to our knowledge this is the first article in the
literature to report on the analysis of mediation of preventive
effects in which the program effects were moderated by baseline
status rather than just by main effects (Baron & Kenny, 1986), we
discuss the methodology in length as well as the conceptual issues
in testing these effects.

NBP: A Theoretically Based Preventive Intervention

The NBP (Wolchik et al., 2000) was designed to change poten-
tially modifiable correlates that, demonstrated by research, were
associated with mental health problems for children of divorce.
The small theory (Lipsey, 1990) of the intervention is that
program-induced change in these variables would lead to (i.e.,
mediate) program-induced change in children’s mental health
problems. We assessed whether changes in four variables targeted
by a preventive intervention program for custodial mothers
(mother program [MP]) mediate the previously reported effects of
the MP relative to a self-study literature control (LC) condition1

(Wolchik et al., 2000) to reduce internalizing and externalizing
problems: (a) mother–child relationship quality (e.g., Hethering-
ton et al., 1992), (b) effective discipline (e.g., Forgatch & De-

1 The third condition in the trial was a multicomponent MPCP. This
condition was compared with the MP to test additive effects; no significant
differences were found between the effects of the two programs on out-
come measures.
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Garmo, 1999), (c) father access to child2 (e.g., Braver et al., 1993),
and (d) interparental conflict (e.g., Grych, Seid, & Fincham, 1992).
As described by Wolchik et al. (2000), at posttest and at 6-month
follow-up, children with higher baseline externalizing problems
benefited more from the MP than did those with lower baseline
externalizing problems (i.e., a significant Program � Baseline
Status interaction effect). There was also a significant main effect
of the program to reduce internalizing problems at posttest. Sig-
nificant Program � Baseline effects were also found for the
following theoretical mediators: mother–child relationship quality,
mother’s attitude toward father’s visitation and father–child rela-
tionship, and interparental conflict. The MP had a more beneficial
effect for families who had worse baseline scores on each variable.
In addition, there were significant main effects for the MP to
improve effective parental discipline and behavioral observation
measures of attending to and validating child conversation content
as compared with the LC.

Theory of Mediation for Prevention Programs in the
Context of Moderated Effects

The Program Condition � Baseline Status interaction effects in
the evaluation of NBP are consistent with Pillow, Sandler, Braver,
Wolchik, and Gersten’s (1991) argument that prevention programs
should primarily impact those who are functioning poorly on
variables that mediate the impact of the risk factor on outcomes.
The analyses presented here test theoretical mechanisms in spe-
cific subgroups in which the program affects theoretical mediators
and mental health outcomes in a beneficial way. For example,
consider the case in which mother–child relationship quality is the
hypothesized mediator and posttest externalizing problems are the
outcome. One mediational proposition is that for the subgroups
low on relationship quality or high on externalizing problems at
baseline, improvement in externalizing problems is mediated by
improvement in relationship quality. Theoretically, because the
NBP targeted multiple mediators, any of the other mediators that
were changed by the program (e.g., discipline) might also account
for the effects of the program to reduce externalizing problems for
those who were high on externalizing problems at baseline.

Understanding of mediation in the context of moderated pro-
gram effects has important practical implications. Knowledge of
the processes by which the program works for specific subgroups
enables researchers to make the program more efficient by iden-
tifying those who can most benefit from the program and by
refining the intervention to focus on those strategies that are
designed to change program mediators.

Analysis of Mediation and Moderation in the Context of
Moderated Program Effects

The methodology for assessing mediation and moderation has
been presented by multiple authors (e.g., Baron & Kenny, 1986;
Holmbeck, 1997). MacKinnon and Dwyer (1993), on the basis of
the work of Kenny and colleagues (Baron & Kenny, 1986; Judd &
Kenny, 1981), presented four criteria for testing mediation of
intervention effects: (a) Is there an intervention effect on the
mental health outcome? (b) Is there an intervention effect on the
mediator? (c) Does the mediator have a significant effect on the

outcome variable, when both the intervention effect and the me-
diator variable are included as predictors of the outcome variable?
and (d) Is the mediation effect significant? An additional question
is required to assess mediation when there are moderated effects of
an intervention program (e.g., Program � Baseline interactions):
For what subgroup is the mediation effect significant? As dis-
cussed in the data analysis section, the statistical model for testing
this last question needs to include Program Condition � Baseline
Status interaction effects as well as program and baseline main
effects. Using these criteria, we reanalyzed the data from Wolchik
et al.’s (2000) study to test mediation of the effects of the MP to
reduce internalizing and externalizing problems.

Method

Wolchik et al. (2000) provided a detailed description of the participants,
sample representativeness, measures, and intervention conditions. Brief
descriptions of the participants, measures, and construction of composite
scores are provided here.

Participants and Program Conditions

Two hundred and forty divorced families, in which mothers were the
primary residential parents of children between the ages of 9 and 12 years,
were randomly assigned to one of three conditions: (a) an 11-session MP
group (n � 81 families), (b) a dual-mother plus child program (MPCP)
intervention group (separate 11-session groups for mothers and children;
n � 83 families), or (c) a self-study LC group (n � 76 families), in which
mothers and children were each provided a different set of three books
about divorce adjustment that were age appropriate (see Wolchick et al.,
2000, for the titles and for a fuller description of the procedures used in this
condition). Mean age of the interviewed children was 10.4 years (SD �
1.1). Of these children, 49% were girls. Mean maternal age was 37.3 years
(SD � 4.8). The majority of the mothers were Caucasian (88%); the rest
were Hispanic (8%), African American (2%), Asian (1%), and other (1%).
Of the mothers, 85% had high school education or beyond. On the basis of
the Child Behavior Checklist (CBCL) T scores (i.e., T � 67; Achenbach,
1991), 35% of the children had baseline internalizing or externalizing
scores above the clinical cutpoint. The mean CBCL T score on internal-
izing was 58 (SD � 9.77, range � 33–83), and the mean CBCL T score
on externalizing was 54 (SD � 9.16, range � 30–79).

Measures

Mother–Child Relationship Quality

This construct was assessed with a composite of six variables (� � .77):3

mother report on the acceptance and rejection subscales of the Child Report
of Parenting Behavior Inventory (CRPBI; Schaefer, 1965), child report of
acceptance and rejection on CRPBI, and mother and child report of the
open family communication subscale of the Parent–Adolescent Commu-
nication Scale (Barnes & Olson, 1982). In addition, two aspects of maternal

2 Although empirical studies have demonstrated that the quality of a
father–child relationship rather than father–child contact per se relates to
children’s adjustment, because the program worked with mothers, we
could indirectly target this mediator only through decreasing barriers they
might present to contact between father and child.

3 The reliability coefficients for all composite scores were computed
with the weighted alpha coefficients, weighting by the variance of each of
the measures (Lord & Novick, 1968).
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communication, rated from taped 15-min behavioral interactions between
mother and child, were used: attending to the child (� � .84) and validating
child conversation content (� � .83; Griffin & Decker, 1992).

Discipline

A composite of four scales was used to assess this construct (� � .86):
mother and child reports of the inconsistent discipline subscale of the
CRPBI (Schaefer, 1965) and mother report of the ratio of appropriate-to-
inappropriate discipline and follow-through on a questionnaire developed
by the Oregon Social Learning Center (1991).

Interparental Conflict

A composite of mother and child report on a three-item measure of the
frequency subscale of the Children’s Perception of Interparental Conflict
Scale (Grych et al., 1992) was used (� � .69).

Mothers’ Attitudes Toward the Noncustodial Father–Child
Relationship

This measure assessed mothers’ attitudes toward the noncustodial fa-
thers’ visitation of the target children and support of the noncustodial
father–child relationship (Braver et al., 1993; � � .85).

Child Externalizing Problems

A composite (� � .91) of mother report on the externalizing subscale of
the CBCL (Achenbach, 1991) and child report on the Divorce Adjustment
Project Hostility Scale (see Wolchik et al., 2000) was used. Teacher report
consisted of the acting-out subscale of the Teacher–Child Rating Scale
(Hightower, 1987; � � .90). Teacher data were analyzed separately to have
an indicator of child mental health problems from an informant who was
not aware of the child’s involvement in the program versus LC condition.

Child Internalizing Problems

A composite (� � . 90) of mother report on the internalizing subscale of
the CBCL (Achenbach, 1991) and child report on the Children’s Manifest
Anxiety Scale–Revised (Reynolds & Richmond, 1978) and the Child
Depression Inventory (Kovacs, 1981) was used. Teacher report consisted
of the shy–anxious subscale of the Teacher–Child Rating Scale (High-
tower, 1987; � � .82).

Statistical Analysis Strategy

Mediation Models

Structural equation modeling (SEM), specifically path analysis, was
used to test each of the mediational models. A general mediation model
was derived from the theory that the intervention affects each mediator and
that each mediator in turn affects externalizing and internalizing problems.
The change in the mediator or the problem outcome was represented by the
postintervention variable (T2), controlling for the stability effect (i.e.,
baseline status [T1]). For the prospective model, changes in mediators at
T2 were hypothesized to lead to changes in problem outcomes at 6-month
follow-up (T3), satisfying the condition of temporal precedence and pro-
viding a stronger test that program-induced change in mediators caused
change in the problem outcomes. Figure 1 shows the mediation model in
a two time-point longitudinal study (see Sandler et al., 1997) in which the
product of a and b is the indirect or mediation program effect; c is the direct
program effect; and d, e, and f are the effects of the control variables. These
paths illustrate the basic model in which there are only intervention main

effects on the mediator and outcome variables. However, as discussed
earlier, in Wolchik et al. (2000) the intervention effects on some of the
putative mediators and problem outcomes were conditioned by baseline
status on those variables. There are three possible forms of such mediation
models in which there are moderated effects of the program: (a) Model I:
a Program � Baseline Mediator interaction (i.e., basic model � path g), (b)
Model II: a Program � Baseline Mental Health Problem Outcome inter-
action (i.e., basic model � paths h and i), and (c) Model III: both
Program � Baseline Mediator and Program � Baseline Mental Health
Problem Outcome interactions (i.e., basic model � paths g, h, and i). We
tested either Model I, II, or III using SEM, depending on the findings for
each variable in Wolchik et al. (2000).

Assessing the Direction of Moderated Effects

When there is a moderated effect, the relation between the independent
and outcome variables depends on the value of the moderator. In multiple
regression analyses, it is common to assess the direction of the effects of
the independent variable at different levels of the moderator by testing the
simple slope of the effect of the predictor on the outcome at different levels
of the moderator (e.g., one standard deviation below [�1SD] and one SD
above [�1SD] the mean; see Aiken & West, 1991). For example, in
Wolchik et al. (2000), the program effect on improving mother–child
relationship quality depended on the mother–child relationship quality at
the start of the program. Plots of the regression lines at �1SD and �1SD
of mother–child relationship quality illustrate the program effects at high
and low baseline levels of mother–child relationship quality. We adapted
Aiken and West’s (1991) procedures of probing simple regression lines to
test the direction of the effects in simple mediation structural equation
models when there were Program � Baseline Status interactions with
either mediator, outcome, or both variables (Mediation Models I, II, or III,
given moderation, see Figure 1). The following is an example of the steps
for testing the simple mediation effect within the SEM framework using
the mediation effect of T2 mother–child relationship quality to T2 inter-
nalizing problems.

Step 1: Decide which of the three mediation models (given moderation)
is appropriate and create data sets for the SEM. Wolchik et al. (2000)
found that there were significant Program � Baseline Status interactions

Figure 1. Basic model: only intervention main effects on the mediator
and outcome variables (i.e., paths a, b, c, d, e, and f); Mediated (given
moderation) Model I: a Program Condition � Baseline Mediator interac-
tion (i.e., basic model plus path g); Mediated (given moderation) Model II:
a Program Condition � Baseline Outcome interaction (i.e., basic model
plus paths h and i); Mediated (give moderation) Model III: both Program
Condition � Baseline Mediator and Program Condition � Baseline Out-
come interactions (i.e., basic model plus paths g, h, and i). All of the
independent variables are correlated in each of the models.
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for T2 mother–child relationship quality but a main effect only on T2
internalizing problems. As a result, Model I is used for testing the medi-
ation model and the simple mediation effect.

Step 2: Model at the mean (original model). Center the T1 mother–
child relationship quality variable (i.e., T1 mother–child relationship qual-
ity, M � 0) and create the Program � T1 Mother–Child Relationship
Quality interaction variable:

T1 mother–child relationship centered at M

� �T1 mother–child relationship�

� �M of T1 mother–child relationship�;

Interaction � �T1 Mother–Child Relationship Centered at M�

� �Program Condition�.

Run the SEM (Model I) using the newly centered mediator and interaction
variables. Step 2 tests the original model at the mean level of T1 mother–
child relationship to assess whether the effects of the program are mediated
through the mother–child relationship variable. If path b is significant and
the Program � Quality of Mother–Child Relationship interaction term (i.e.,
path g) is significant, post hoc evaluations of simple mediation effects are
conducted at �1SD and �1SD values of T1 mother–child relationship
following Steps 3 and 4. As shown in Table 1, the a and b paths and the
interaction terms are significant.

Step 3: Model at 1SD below the mean. Create a new Program � T1
Mother–Child Relationship Quality interaction variable so that the zero
point corresponds to 1SD below the mean:

Rescale T1 mother–child relationship

� �T1 mother–child relationship centered at M�

� ��1SD of T1 mother–child relationship�;

Interaction � �Rescaled T1 Mother–Child Relationship Quality�

� �Program Condition�.

Run the SEM (Model I) using the rescaled mother–child relationship
quality and newly created interaction variable. As shown in Table 1, at
�1SD (low mother–child relationship quality) the a and b paths are both
significant.

Step 4: Model at 1SD above the mean. This step is identical to Step 3
but it rescales the T1 mother–child relationship quality variable so that the
zero point corresponds to 1SD above the mean (i.e., [T1 mediator centered
at mean] � [�1SD of T1 mediator]) and uses the rescaled mother–child
relationship quality and newly created interaction variable in the SEM
(Model I). As shown in Table 1, at �1SD (high mother–child relationship
quality) neither the a nor b path is significant.

Using the results of the three SEMs, we identify the program effect at the
mean, �1SD, and �1SD of the T1 mother–child relationship quality.4 In
SEM, as in multiple regression analyses, the regression weight stands for
the unique relation of the specific independent variable and the dependent
variable, controlling for other variables (i.e., at zero for the other variables).
Therefore, the path a from Step 2 is the simple path coefficient from the
program condition to the T2 mother–child relationship quality at the mean
of T1 mother–child relationship quality. The new path a from the program
condition to T2 mother–child relationship quality, for the model from
Steps 3 or 4, is the desired simple path coefficient at �1SD or �1SD of the
mean of T1 mother–child relationship quality (i.e., the new zero point of
T1 mother–child relationship quality has shifted to �1SD or �1SD from
the mean). The product of a and b is the value for the simple mediation
effect for the model at the mean, �1SD, or �1SD of the T1 mother–child

relationship quality.5 The significance of the mediation effect, ab, is
tested against its own standard error (ab-1SD / seab at �1SD or ab�1SD /
seab at �1SD).6 Similar steps apply to the model when there is a significant
Program � Baseline Mental Health Problem Outcome interaction (Model
II). When there are significant interactions of the program condition with
both baseline mediator and baseline mental health problem outcome mea-
sures, both the T1 mediator and outcome measures need to be rescaled and
SEMs are conducted for low (�1SD) mediator and high (�1SD) outcome,
low (�1SD) mediator and low (�1SD) outcome, high (�1SD) mediator
and high (�1SD) outcome, and high (�1SD) mediator and low (�1SD)
outcome (Model III).

Results

We conducted analyses of mediation for each significant main
effect and Program � Baseline Status interaction effect of the MP
as contrasted with the LC on mental health problem outcome
variables (Wolchik et al., 2000) using SEM with maximum like-
lihood estimation.7

Posttest

Two time-point cross-lag models were used to test mediation of
the program effects on posttest mental health problems by each of
the significant posttest mediator variables. Wolchik et al. (2000)
reported a main effect of the program to reduce internalizing
problems and a Program � Baseline interaction effect on exter-
nalizing problems. There were six significant program effects on
putative mediators at posttest: Main effects occurred for attending
to child’s conversation, validating of child’s conversation content,
and effective discipline, and there were Program � Baseline
interaction effects for mother–child relationship quality, mother’s
attitude toward father–child relationship, and interparental
conflict.

As noted earlier, different SEMs were tested depending on the
findings from Wolchik et al. (2000). Table 1 summarizes the
statistics for models that had significant mediation effects: (a) the
program condition to the mediator variable, (b) the mediator vari-
able to the outcome variable, (c) the direct program effect to the
outcome variable, (d) the path coefficients for the Program �

4 SEM at the mean of the moderator variable is the original model and
shows the average program effects. Simple mediation models at �1SD and
�1SD of the moderator variables, which better illustrate pictures of the
program effects at high and low baseline levels, are the focus of the
discussion.

5 The value of b is assumed to be the same across the mediated mod-
eration models.

6 The standard error can be calculated as seab � ��a2��seb
2� � �b2��sea

2�
(MacKinnon & Dwyer, 1993; Sobel, 1982).

7 The structural equation model computed with maximum likelihood
(ML) estimation assumes multivariate normality among the variables. To
account for the possible biasing effects of nonnormality, we also conducted
the Satorra–Bentler scaled test statistics using EQS, which provide robust
statistics to adjust for nonnormality (Bentler, 1995). Results from the
robust statistics were nearly identical to those from the standard ML
analysis; significance of the individual parameters remained unchanged.
These results suggest that nonnormality of the variables was not likely to
substantially bias the primary findings.
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Baseline Mediator interaction or the Program � Baseline Outcome
interaction that were significant, (e) the z statistics for the signif-
icance of the mediation effect (zab � ab / seab), and (f) the
chi-square, degree of freedom, and comparative fit index (CFI) for
model fit.

Three of the 12 tests found significant mediation of program
effects on the posttest mental health problems (see Table 1). As
discussed in the illustrative analysis of the direction of moderated
effects above in the section titled “Assessing the Direction of
Moderated Effects,” the model testing T2 mother–child relation-
ship quality as a mediator of the program effect on T2 internalizing
problems follows the pattern of Model I, �2(2, N � 154) � 4.71,
p � .09, CFI � .99. As shown in Table 1, there was also a
significant T1 Mother–Child Relationship Quality � Program
interaction effect on T2 mother–child relationship quality. As
illustrated earlier, the evaluation of the simple mediation effect of
mother–child relationship quality found that T2 mother–child
relationship quality mediated program effects on T2 internalizing
problems for children from families that had low but not high
levels of T1 mother–child relationship quality. The mediation
model for T2 mother–child relationship quality to T2 externalizing
problems was conducted on the basis of Model III, �2(2, N �
154) � 6.49, p � .04, CFI � .99, in which there were significant
Program � Baseline interactions on both the mediator and the
mental health problem variables (� � �.13, p � .05; � � �.12,
p � .05, respectively). The findings of the post hoc simple medi-
ation effects indicated that for children with low T1 mother–child
relationship quality and high T1 externalizing problems, mother–
child relationship quality mediated the program effects on T2
externalizing problems. In addition, the program had a direct effect
on externalizing problems. For children with low T1 mother–child
relationship quality and low T1 externalizing problems, there was
a significant mediation effect from the program condition to T2
externalizing problems. For children with high T1 mother–child
relationship quality and high T1 externalizing problems, the pro-
gram had a direct effect on externalizing problems that was not
mediated by mother–child relationship quality. For children with
high T1 mother–child relationship quality and low T1 externaliz-
ing problems, there was no significant program effect on T2
externalizing problems.

The model for the mediation effect of T2 discipline to T2
externalizing problems was tested under Model II, �2(1, N �
154) � 1.07, p � .30, CFI � 1.00. The interaction of Program
Condition � T1 Externalizing Problems had a significant effect on
T2 Externalizing Problems (� � �.11, p � .05), indicating that
the program effect on the proximal variable T2 discipline might
depend on baseline levels of externalizing problems. Therefore,
the effect of T2 discipline as a mediator of the program effect on
T2 externalizing at both �1SD and �1SD values of T1 external-
izing problems was tested. The results of post hoc simple effect
models indicated that for children with high T1 externalizing
problems, program effects on T2 effective discipline were a sig-
nificant mediator of the effects of the program on T2 externalizing
problems. In addition to the mediation effect, the program also had
a direct effect on T2 externalizing problems. No program direct or
mediated effects were found for children with low baseline exter-
nalizing problems.

None of the other putative mediators satisfied the criteria of
having an effect on T2 internalizing problems or externalizing
problems (i.e., path b). Thus, they were not tested as mediators of
program effects on these outcomes.

Six-Month Follow-Up

At 6-month follow-up (T3), there were Program � Baseline
interaction effects on both the composite (i.e., mother and child
report) and teacher report measures of externalizing problems. As
shown in Table 1, we tested whether these program effects were
mediated through the significant program effects on the six medi-
ator variables at immediate posttest, and found significant media-
tion effects for T2 mother–child relationship and T2 effective
discipline on T3 composite externalizing problem measure.

The program effect on the T3 composite externalizing problem
measure was mediated by a program effect on T2 mother–child
relationship quality, �2(2, N � 132) � 0.83, p � .66, CFI � 1.00,
(i.e., Model III). As shown in Table 1, the interaction of Pro-
gram � T1 Mother–Child Relationship Quality had a significant
negative effect on T2 mother–child relationship quality (� �
�.12, p � .05), and the interaction of Program Condition � T1
Externalizing Problems also had a significant negative effect on T3
externalizing problems (� � �.15, p � .05). Similar to the
findings of the posttest mediation evaluation, the post hoc simple
effect modeling indicated that mother–child relationship quality at
T2 mediated the effects of the program on T3 externalizing prob-
lems for children with low values of T1 mother–child relationship
quality and high T1 externalizing problems. There was also a
significant mediation effect for T2 mother–child relationship qual-
ity for children with both low values of T1 mother–child relation-
ship quality and low T1 externalizing problems. Beyond the me-
diated effect, there was also a significant direct program effect on
T3 externalizing problems for children with high T1 externalizing
problems.

The model testing T2 discipline as a mediator of the program
effect on T3 externalizing problems also had a good fit, �2(1, N �
132) � 0.38, p � .54, CFI � 1.00 (i.e., Model II). There was a
significant program effect on T2 effective discipline, which in turn
had a negative relation to T3 externalizing problems. The interac-
tion of Program Condition � T1 Externalizing Problems had a
significant effect on T3 Externalizing Problems (� � �.14, p �
.05). The results of the post hoc simple effect modeling indicated
that at high T1 values of externalizing problems, in addition to the
direct effect, the program had a mediation effect on T3 external-
izing problems through T2 discipline. The models predicting
teacher report of externalizing problems did not show evidence of
significant mediation.

Discussion

The most important substantial findings from this study are to
identify the subgroups for which the NBP reduced internalizing
and externalizing problems and to identify the mediators that
account for those effects. The effects of the program to reduce
posttest internalizing problems occurred only for those who had
low baseline mother–child relationship quality, and this effect was
fully mediated by improvement in mother–child relationship qual-
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ity. Reduction of externalizing problems was mediated by both
mother child–relationship quality and discipline. For children who
were low on mother–child relationship quality at baseline, the
program reduced externalizing problems at posttest and 6-month
follow-up by improving mother–child relationship quality. For
children who were high on baseline externalizing problems, the
program effect to reduce externalizing problems was also partially
mediated through improving effective discipline.

The methodological contribution of the study is to our knowl-
edge the first illustration of a methodology for testing mediation of
program effects when there is a moderator interaction involving
baseline status prior to prevention. In addition, the study has
numerous methodological strengths including random assignment
to conditions, minimal attrition across waves, and use of multiple
measures and multiple reporters to assess variables. However, one
important limitation is the underrepresentation of ethnic minori-
ties. Latinos and African Americans constitute 12.3% and 12.5%
of the U.S. population, respectively (U.S. Census Bureau, 2000),
and the divorce rate of these ethnic minorities is comparable with
(Latinos) or higher (African Americans) than that of European
Americans (Bumpass, Martin, & Sweet, 1991). The testing of
prevention programs for ethnic minority divorced families is an
important direction for future research. A second limitation is that
mediation of program effects at T2 was assessed simultaneously
with the outcomes. Although this does not satisfy the condition
that the mediator temporally precede the outcome (Kraemer et al.,
2002), the analyses are a useful probing of the a priori theoretical
model, which the program was based on, and are similar to other
tests of mediation of program effects in the literature (Huey,
Henggeler, Brondino, & Pickrel, 2000; Johnson et al., 2001).
However, the possibility that the causal direction of the effects at
T2 may be reversed must be acknowledged (i.e., that program-
induced improvements in mental health problems may lead to
improvements in parenting). Similarly, other models may explain
observed relations among variables as well as the model tested
(MacCallum & Austin, 2000).

The findings for the models in which there was a time lag
between mediators (assessed at T2) and externalizing problems
(assessed at T3) provide support for the relations in the theory
underlying the program. The theory on which the NBP was based
specified causal relations between the putative mediators and
mental health problems. Although this theory was based on find-
ings of significant correlations between these variables, the non-
experimental nature of past research allows multiple plausible
explanations of these relations (Rutter, Pickles, Murray, & Eaves,
2001). In the present study, the random assignment of families to
the program and control conditions makes it unlikely that a third
variable accounts for the effect of experimentally induced change
in parenting or mental health problems. Furthermore, the time lag
between the T2 mediator and the T3 outcomes strengthens the
inference that the experimentally induced change in parenting
influenced improvements in externalizing problems. It is still true,
however, that the mediation results presented here, even in the
time-lagged case, do not establish a causal relationship between
the mediators at T2 and the mental health outcomes at T3 (Hol-
land, 1988; Pearl, 2000). As described in Holland (1988), the
randomization at baseline does not eliminate the possibility of
confounding influences that intervene between the T2 mediator

and the T3 outcome. In spite of this limitation, results such as those
reported here are an important first step toward demonstrating that
improvements in parenting lead to subsequent improvements in
externalizing problems.

How can the absence of mediation effects for interparental
conflict and mothers’ attitudes toward father visitation be ex-
plained? It is possible that program effects on these variables were
not of sufficient magnitude to affect mental health problems. For
example, the Program � Baseline interaction effect on interparen-
tal conflict was relatively small, and Wolchik et al. (2000) noted
that there were few participants in the range of the baseline score
of interparental conflict beyond which the program and control
groups differed at posttest. Thus, although the effect is significant,
it has little practical implication for explaining differences between
participants in this study. Also, the measurement approach may not
have tapped the linkages through which these constructs affect
mental health outcomes. For example, mothers’ attitudes toward
father visitation might have an indirect effect through an impact on
unmeasured variables that directly impact children’s mental health
outcomes such as father–child relationship quality.

The identification of mediators and moderators of program
effects also has implications for program dissemination. One issue
in dissemination concerns modification or adaptation of program
components. Price and Lorion (1989) proposed that some program
elements be considered core and not open to change whereas
others be identified as appropriate for modification or adaptation
by adopting agencies. The results of the mediation analyses indi-
cated that the aspects of the NBP that are designed to improve
mother–child relationship quality and effective discipline should
be considered core elements to be delivered with fidelity in dis-
seminated versions of the NBP. A second issue in dissemination
concerns recruitment. The current results identify subgroups that
benefited from the program and thus should be recruited to par-
ticipate. For example, children in divorced families who scored
high on externalizing problems and low on mother–child relation-
ship quality received the most benefit from participation and thus
should be targeted for recruitment.
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