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a b s t r a c t
Background: Children of substance abusers are at risk for behavioral/emotional problems. To improve outcomes for these children, we developed and tested an intervention that integrated a novel contingency
management (CM) program designed to enhance compliance with an empirically-validated parent training curriculum. CM provided incentives for daily monitoring of parenting and child behavior, completion
of home practice assignments, and session attendance.
Methods: Forty-seven mothers with substance abuse or dependence were randomly assigned to parent training + incentives (PTI) or parent training without incentives (PT). Children were 55% male, ages
2–7 years.
Results: Homework completion and session attendance did not differ between PTI and PT mothers, but
PTI mothers had higher rates of daily monitoring. PTI children had larger reductions in child externalizing
problems in all models. Complier Average Causal Effects (CACE) analyses showed additional signiﬁcant
effects of PTI on child internalizing problems, parent problems and parenting. These effects were not
signiﬁcant in standard Intent-to-Treat analyses.
Conclusion: Results suggest our incentive program may offer a method for boosting outcomes.
© 2011 Elsevier Ireland Ltd. All rights reserved.

1. Introduction
Approximately 13.6% of all preschool children (ages 3–5) live
with one or more parents with a past year diagnosis of substance
abuse or dependence (SAMHSA, 2009). Parental substance abuse
increases the risk for a variety of poor child outcomes, with the
greatest risk for conduct problems across a wide developmental
period (Clark et al., 2004; Hussong et al., 2007; Loukas et al., 2003;
Tarter et al., 2004). Research on improving outcomes among children of parents who abuse substances is limited and has generally
shown small effects. Several studies have targeted infants and toddlers ages 0–3 (Ernst et al., 1999; Huebner, 2002; Schuler et al.,
2002). Others have focused on elementary and middle school-aged
children (Brown et al., 2005; Kumpfer and DeMarsh, 1985; Lam
et al., 2008; Luthar et al., 2007).
However, it is particularly important to target the preschool
period and the transition to elementary school because this
period marks the onset of life-course-persistent conduct problems
(Mofﬁtt, 1993). To our knowledge, only one intervention study for
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substance abusing families has speciﬁcally targeted preschoolers
(Nye et al., 1995). This study tested a 10-month parent training
intervention plus therapy targeting marital conﬂict. Families in
which the father had been convicted for drunk driving with a son
aged 3–6 were randomly assigned to one of the two treatment
conditions (mother alone vs. both parents) or to a no treatment
control group. Both treatment groups showed signiﬁcant effects
on negative, prosocial and affectionate behavior, but only prosocial
behavior remained improved at follow-up.
Contingency-management (CM) procedures can be applied to
modify behavior of all kinds, including parenting practices, drug
abuse, and other conduct problems. Clinical trials examining the
efﬁcacy of CM across multiple types of drug dependence and clinical
populations provide compelling empirical support for the efﬁcacy of this treatment approach (Higgins et al., 2008). In addition
to directly reinforcing drug abstinence, CM procedures have also
been used to reinforce compliance with participation in assigned
pro-social, non-drug related activities outside of therapy sessions
(Bickel et al., 1997; Iguchi et al., 1997; Petry et al., 2000). Participation in these activities was highly correlated with abstinence,
suggesting that improving compliance with treatment can improve
outcomes.
Parental involvement, compliance with treatment procedures,
and therapeutic dose are important predictors of treatment outcome among parent management programs (Nye et al., 1995;
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Reid et al., 2004; Webster-Stratton et al., 2001). Recognizing the
importance of attendance, studies of comprehensive preventive
interventions targeting conduct problems have included monetary incentives to parents for attending sessions (Conduct Problems
Prevention Research Group, 1999; Irvine et al., 1999). However,
these studies did not test whether the incentives contributed to
increased attendance or improved outcomes. Although Heinrichs
(2006) found that providing incentives increased enrollment in
parenting programs, providing monetary incentives for session
attendance may not sufﬁciently increase parental involvement
or compliance with treatment procedures (Heinrichs and JensenDoss, 2010).
Mothers who have a history of substance abuse or dependence
tend to display parenting behaviors linked to the development of
conduct problems with their preschool children (Kerwin, 2005;
Luthar and Suchman, 2000; Luthar and Walsh, 1995). We selected
Webster-Stratton’s BASIC Parent Training Program for use with
our target population because of its efﬁcacy as a preventive intervention for at risk preschool age children (Reid et al., 2004;
Webster-Stratton, 1998; Webster-Stratton et al., 2001). In several different Head Start samples, this parenting intervention has
resulted in signiﬁcantly improved parenting and reductions in
child conduct problems. Of note, in a study that used the Incredible Years intervention across several treated preschool samples,
approximately 24% of mothers reported lifetime histories of substance abuse, and mothers with a substance abuse history had
higher pre-treatment inconsistent and ineffective parenting, but
also higher supportive and positive parenting (Baydar et al., 2003).
Maternal substance use history was also positively related to a program engagement construct (deﬁned as attendance, compliance
with assignments, and group leader rating of engagement), and
engagement was related to positive parenting and child behavior
outcomes in a dose-response fashion (Baydar et al., 2003). These
results suggest that children of substance abusing mothers are at
signiﬁcant risk, but that both mothers and children can beneﬁt from
parenting interventions.
To boost outcomes for preschool aged children of substance
abusing mothers, we augmented this evidence-based parent training (PT) program with a CM intervention that provided incentives
contingent on attendance, homework completion, and daily report
of parenting and child behavior. This 2-condition initial randomized
study compared PT alone to PT plus contingent incentives (PTI). We
hypothesized that PTI families would attend more sessions, complete more assignments, make more daily monitoring calls about
parenting and child behavior, and show greater improvements in
parenting and externalizing and internalizing problems compared
to PT families. A second aim of the study was to examine these
hypotheses as tested using traditional Intent-to-Treat (ITT) analyses versus Complier Average Causal Effect (CACE) analyses, a novel
statistical technique that accounts for and identiﬁes predictors of
compliance with treatment in a randomized clinical trial.
2. Methods
2.1. Participants
Inclusion criteria were: (1) mother living with a child between the ages of 2 and
7 years1 ; and (2) meeting DSM-IV criteria for drug and/or alcohol abuse or dependence during the child’s lifetime. If there was more than one child in the home

between the ages of 2 and 7 years, mothers completed a Child Behavior Checklist
(CBCL) (see below) for each child in this age range. Then, we selected the child with
the highest score on CBCL Externalizing as the target child. All other child measures
were completed about this target child. Target children were 55% male. Sixty-eight
percent of families were Caucasian, 30% were African-American, and 2% identiﬁed
as multiracial.
2.2. Procedures
Families were referred by substance abuse treatment agencies, the courts, or
were self-referred. Exclusion criteria included: (1) active psychosis, (2) medical or
psychiatric illness severe enough to limit participation in the treatment; and (3)
child mental retardation or severe developmental problems (e.g., autism). Most
women (77%) were in residential treatment at the facility where the groups were
held. A total of 57 mothers were assessed, all met inclusion criteria, and 47 mothers enrolled. Mothers were compensated $25 for completing questionnaires preand post-treatment. The study was conducted in compliance with the IRB of the
University of Arkansas for Medical Sciences; and a Certiﬁcate of Conﬁdentiality
was obtained from the Department of Health and Human Services (DHHS). Fig. 1
illustrates progress through the study phases (CONSORT diagram).
All families participated in twelve 2-h weekly group parent training sessions. PTI
mothers also received incentives contingent on treatment compliance. The prizebased incentive program involved earning opportunities to draw for prizes from
a computerized bowl containing 250 virtual slips of paper that indicated whether
mothers won a prize and its value (Petry et al., 2000). The bowl contained 169 small
prize slips ($1 items), 17 medium prize slips ($20 gift card to local stores) and 1
large prize slip ($100 choice of gift cards). Mothers earned 2 draws each for attendance and completing homework. They earned 1 draw for each daily monitoring
call about parenting and child behavior (see Section 2.2.1 below for more details),
plus 5 bonus draws if they made one call more than the week before, up to the maximum of 7 calls per week.2 The overall goal of the CM reinforcement schedule was
to use a total number of pulls and maximum compensation that was similar to prior
research using the ﬁshbowl CM procedure. Thus the ﬁshbowl was designed so that
each pull would earn on average $2.44, similar to Petry et al. (2000), and parents
earning the maximum 16 pulls would be expected to earn at least one medium prize
($20) on average (each drawing provides an approximately 1/16 chance of winning a
$20 prize). Using an incentive of 2 pulls (expected earnings of $5) for session attendance was similar to compensation we have used successfully in prior treatment
studies to equalize attendance across groups receiving incentives for attendance
only and attendance plus other behaviors (Stanger et al., 2009; Budney et al., 2006).
We chose to match the compensation available for weekly homework completion
and attendance. For the daily call, we chose to compensate parents for each call at
the minimum number of pulls (1). We modeled this procedure on the Petry et al.
(2000) ﬁshbowl schedule, where subjects earned 1 draw per day for abstinence,
with a bonus of 5 draws for 5 consecutive days (1 treatment week) of abstinence.
We hypothesized that a shaping procedure would be more effective in generating a
high rate of calling (e.g., Preston et al., 2001), thus we chose to use the bonus pulls to
both reward gradual improvements in behavior over baseline levels and to sustain
high levels of calling once achieved.
Small and medium prizes were redeemed immediately. Participants had the
option of selecting 5 medium prizes as a large prize, or requesting a different $100
prize that would be purchased and available at the next session. Mothers earned
an average of 91 draws, or an average of $252.19. PT mothers received monetary
incentives for completing the assessments only.
2.2.1. Daily tracking. All mothers called a computerized Interactive Voice Response
(IVR) system daily. Mothers without a telephone were provided with a prepaid cell
phone (N = 4) or with a prepaid phone card (N = 1). The IVR system used TeleSage
survey software. Calls lasted approximately 3–5 min and mothers rated their child’s
conduct problems and their parenting for the past 24 h. All items were rated on a
3-step response scale (0 = not true today, 1 = somewhat or sometimes true today,
2 = very or often true today). Included were externalizing items from the Child
Behavior Checklist (CBCL) and items from the Parenting Scale (description of measures below). Items were divided into three forms administered on consecutive days
to reduce daily call length. The percentage of calls made was used as the measure
of daily tracking compliance in analyses. Item responses during calls were not used
due to a high percentage of missing data and the association of call compliance with
treatment condition (see Section 3).
2.3. Measures
2.3.1. Mother and child behavior. Current and lifetime diagnosis of maternal substance abuse or dependence, as well as maternal mental health diagnoses were

1
Fifty-one percent (N = 24) of mothers reported that there was a co-parenting
adult living in the home. Of the 24 reporting a co-parent, 19 gave permission to
contact the co-parent to request their participation in the parenting group. Of those
co-parents contacted, 9 (6 male partners and 3 grandmothers) participated in the
parenting groups (6 in PTI and 3 in PT). Overall, 19% of families had 2-adult participation, 21% in PTI and 16% in PT (see Table 1). Because co-parent participation was
low, current analyses focus on mothers only.

2
PTI mothers could earn a maximum of 177 draws over the course of treatment:
(12 sessions × 2 draws = 24) + (11 homework assignments × 2 draws = 22) + (6 daily
calls in week 1 × 1 draw per call = 6) + (7 daily calls per week in weeks 2–11 × 1 draw
per call = 70) + (11 weekly call bonuses × 5 draws = 55).
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Assessed for eligibility
(n=57)

Excluded: (n=9)
Enrollment

Target child no longer
living with mother (after
intake, prior to
intervention): (n=2)
Mother moved (after
intake, prior to
intervention: (n=7)

Allocated to PTI
(n=29)
Received allocated
intervention
(n=28)

Allocation
Randomized

Lost to Post Trx Assessment
(n=2)

Lost to Post Trx Assessment
(n=3)
Entered inpatient care
(n=1)
Went to prison
(n=1)
Unable to locate
(n=1)

Analyzed (n=29)

Allocated to PT
(n=19)
Received allocated
intervention
(n=19)

Follow-Up

Unable to locate
(n=2)

Analysis

Analyzed (n=19)

Fig. 1. CONSORT participant ﬂow diagram.

assessed using the Vermont Structured Diagnostic Interview (Hudziak et al., 2004),
which was administered by a master’s level research assistant. We assessed substance abuse and dependence for each substance with reported lifetime use, and
assessed Antisocial Personality Disorder (ASPD), Attention-Deﬁcit/Hyperactivity
Disorder (ADHD), Major Depression, and Generalized Anxiety Disorder (GAD). Reliability and validity have been established (Hudziak et al., 2004).
Maternal internalizing and externalizing problems were further assessed using
the Adult Self-Report (ASR; Achenbach and Rescorla, 2003), a widely used self-report
measure of adult behavioral and emotional problems. Mothers rated 126 items as
0 (not true), 1 (somewhat true), or 2 (very true) of themselves. Raw scores were
converted into T scores, and the internalizing and externalizing T scores were used
in analyses.
Child internalizing and externalizing problems were assessed using the ageappropriate Child Behavior Checklist (CBCL 1/2-5 and CBCL 6-18: Achenbach and
Rescorla, 2000, 2001) completed by mothers. In both versions, mothers rated 100
or 113 (respectively) items as 0 (not true), 1 (somewhat true), or 2 (very true) of their
child. Given that the number of items within the individual scales varies across these
2 versions of the CBCL, raw scores were converted to T scores in analyses of child
internalizing and externalizing problems.
2.3.2. Parenting. Mothers completed the Parenting Scale (PS; Arnold et al., 1993),
a 30-item, 7-point questionnaire for assessing parenting practices related to disruptive behavior problems in children ages 2–5. The PS includes three subscales:
Lax, Over-reactive, and Hostile (Rhoades and O’Leary, 2007). Mean item scores were
calculated for each scale. Higher scores indicate poorer parenting. This scale has

established internal consistency and test-retest reliability (Arnold et al., 1993). This
measure was not collected for 9 children ages 6–7, as a different parenting measure
was used for children over 6.
2.3.3. Treatment integrity and parent satisfaction. Each group was co-lead by 2
female, master’s level counselors who were certiﬁed by Incredible Years staff.
All group sessions were videotaped to enhance the supervision process and
ensure treatment integrity. Therapists attended weekly 2-h supervision meetings
throughout the project. Mothers completed the Parent Satisfaction Questionnaire
(Webster-Stratton, 1998), rating the overall program and the difﬁculty and usefulness of the teaching format and the speciﬁc topics covered (e.g., praise, ignoring,
time-out). Questions were rated on a 7-point Likert scale.
2.3.4. Research design and analyses. The ﬁrst group was randomly assigned to PTI.
Subsequent groups alternated between PT and PTI. This method was used for treatment assignment to ensure roughly equal assignment to both conditions. Groups
were conducted consecutively. Five groups were conducted: 3 PTI (N = 28 mothers) and 2 PT (N = 19 mothers). All 47 families completed the CBCL and ASR at
pre-treatment. At post-treatment, 5 families (3 PTI, 2 PT) did not participate.
T-tests were used to compare conditions on number of group sessions attended,
number of homework assignments completed, and percent of daily calls made. Child
internalizing and externalizing, maternal internalizing and externalizing, and overreactive, lax, and hostile parenting were compared in Intent-to-Treat (ITT) analyses,
controlling for pre-treatment scores. ITT analyses may underestimate the effects of
active intervention components, due to biased estimates that result from combining
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number of daily tracking calls made was signiﬁcantly different
across conditions, with PTI mothers making on average 41% of the
possible calls versus 21% for PT mothers. Overall, satisfaction with
treatment was high and similar in both conditions, with average
scores of 6 on a 7-step scale.
3.3. Treatment condition effects on child and mother problems
and parenting

Treatment
Condition

Fig. 2. Complier Average Causal Effects model.

individuals who do and do not comply with treatment in the experimental condition. Thus, in addition, we conducted a series of Complier Average Causal Effect
(CACE) mixture models to test the effect of PTI among individuals who complied
with treatment (Connell, 2009; Jo, 2002a).3 These analyses compare outcomes for
individuals in the experimental condition (PTI) who complied with treatment to
outcomes for individuals in the control condition who would have complied with
the treatment given the opportunity to do so (Connell, 2009). Overall, power is similar in CACE and ITT models. Noncompliance and overall variance reduces power in
both types of models, differences between outcome means in complier and noncomplier groups reduces power in ITT models, but increases power in CACE models,
and including covariates that are associated with compliance increases power in
CACE models (Jo, 2002b).
We tested models using 3 deﬁnitions of compliance, all based on session attendance (treatment exposure): attending >4 sessions (91% of PTI mothers), ≥8 sessions
(85% of PTI mothers), and all 12 sessions (62% of PTI mothers). For CACE models,
compliance is known in the intervention condition (i.e., the PTI condition), but is
considered unknown/missing in the control condition (the PT condition), as PT participants did not have the opportunity to comply with PTI (see Connell, 2009 for
more details). In each CACE model (see Fig. 2), treatment was allowed to predict
only the outcomes for the complier class, with the treatment effect set to 0 for the
non-complier class. Initial CACE models also included treatment assignment and
pre-treatment scores as predictors.
Next, the CACE models were extended to include covariates (SES, child age, and
gender) as predictors of treatment outcomes and compliance.4 Finally, we examined the tenability of the assumption of no effect of PTI among non-compliers. All
analyses were conducted using Mplus 5.3 (Muthen and Muthen, 1998–2007), using
full information maximum likelihood estimation and all available data.

3. Results
3.1. Participant characteristics
Demographic, child mental health, and mother substance use
and mental health characteristics were similar across conditions
(see Table 1). There were no signiﬁcant demographic differences
between treatment conditions. Rates of current maternal mental
health diagnoses were similar in both conditions. However, more
PTI mothers had clinical range ASR internalizing scores.
3.2. Attendance, homework, calls, and satisfaction: impact of
incentives
Rates of attendance and homework completion did not differ
signiﬁcantly between the PTI and PT conditions (see Table 1). The

3
There are 5 assumptions that underlie CACE analyses (Connell, 2009): (1) potential outcomes for each participant are independent of the outcomes for other
participants, (2) a monotonic relationship exists between treatment assignment and
treatment receipt, (3) offering treatment to participants in the intervention condition induces at least some participants to receive treatment, so the compliance is
not zero, (4) assignment to the intervention condition is random, and (5) random
assignment to treatment does not affect the outcomes of individuals who do not
comply with treatment.
4
Mother ethnicity and residential status were included in preliminary analyses,
but were excluded from the ﬁnal analyses due to lack of variability in their distribution, as well as showing minimal effects in predicting the mother and child
psychopathology and parenting outcomes.

3.3.1. Intent-to-Treat analyses. Table 2 shows the pre- and posttreatment means for each outcome measure. In ITT analyses
controlling for pre-treatment scores of each outcome, PTI families
showed signiﬁcantly lower child externalizing scores, but did not
show signiﬁcant post-treatment differences in child internalizing,
maternal psychopathology or parenting (see Table 3).
3.3.2. CACE analyses. The CACE models indicated signiﬁcant effects
of PTI on child internalizing and externalizing and maternal internalizing and over-reactive parenting (see Table 3). As the criterion
for compliance in each model increased from more than 4 to 8 to 12
sessions, the PTI effects consistently increased and were signiﬁcant
in each model for child externalizing symptoms. A similar pattern
was observed for child internalizing, and the estimate was signiﬁcant for the 8-session compliance model. For maternal internalizing
symptoms, the estimate was signiﬁcant for the full complier class
who completed 12 sessions of treatment. In addition, the effect of
PTI on over-reactive parenting was signiﬁcant for the 12 sessions
compliance model.
3.3.3. CACE analyses with inclusion of covariates. Because it showed
the largest effects of PTI, the 12-session compliance CACE model
was expanded to test the effects of treatment plus additional demographic predictors of both treatment outcome and compliance.
Controlling for the covariates, the effects of PTI were large and
signiﬁcant on child internalizing and externalizing, maternal internalizing, as well as over-reactive parenting.5 Pre-treatment scores
were signiﬁcantly related to child internalizing and child externalizing outcomes, as well as maternal internalizing and externalizing
outcomes, but not parenting outcomes. There were few signiﬁcant relations between the demographic predictors and outcomes.
Higher SES predicted less lax parenting, having a younger target
child predicted higher maternal internalizing scores, but lower
child internalizing scores, and male children had higher internalizing and externalizing scores. Predictors of less than full compliance
included higher pre-treatment maternal externalizing scores and
higher over-reactive parenting, but there were no signiﬁcant effects
of SES, child age, or child gender on compliance.6
3.3.4. CACE analyses testing treatment effects for noncompliers. In
the presence of covariates, we also tested whether it is tenable
to assume random assignment to treatment does not affect the
outcomes of individuals who did not attend all 12 sessions by
allowing treatment condition to predict outcomes for mothers who
did not attend all sessions (the non-compliance class). In these
models, relaxing the exclusion restriction did not affect the magnitude of the PTI effect on child externalizing (ˇ = −0.82, Standard
Error (SE) = 0.12; p < 0.001), child internalizing (ˇ = −0.47, SE = 0.18;
p < 0.01), mother’s internalizing (ˇ = −0.42, SE = 0.15; p < 0.01), and
maternal over-reactive parenting (ˇ = −0.69, SE = .25; p < 0.01) for

5
Effects of PTI and covariates on child and maternal internalizing and externalizing symptoms and parenting in CACE models for 12 session compliance models are
available in Supplementary Materials.
6
Effects of pre-treatment scores, SES, child gender and age on compliance (12
sessions vs. <12 sessions) are available in Supplementary Materials.
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Table 1
Maternal and child pre-treatment demographic characteristics, psychopathology, and maternal substance use.
Pre-treatment variables

Treatment condition

Maternal age
SES (9 step scale)b
Number of children in family
% Single/separated/divorced/widowed
Child age
Child gender
Male
Child ethnicity
Caucasian
African American
Multi-ethnic
CBCL internalizing clinical range
CBCL externalizing clinical range
Current maternal substance use diagnoses
Alcohol abuse or dependence
Marijuana abuse or dependence
Methamphetamine abuse or dependence
Cocaine abuse or dependence
Opiate abuse or dependence
Sedative abuse or dependence
Used drugs or alcohol in past 30 days
Past or current substance abuse treatment
None
Current residential
Current outpatient
Past inpatient/residential
ASR internalizing clinical range
ASR externalizing clinical range
Maternal mental health diagnoses
ASPD
ADHD
Major depression
GAD
Sessions attended
Assignments completed
Percent calls made
Satisfaction scores

PT
(N = 19, M (SD) or N (%))

PTI
(N = 28, M (SD) or N (%))

F or 2 a

30.1 (6.5)
3.5 (1.5)
1.8 (1.1)
14 (74%)
3.8 (1.5)

29.9 (6.0)
3.4 (1.5)
2.0 (0.8)
23 (82%)
3.6 (1.5)

0.01
0.01
0.19
0.49
0.02

11 (58%)

15 (54%)

0.77

13 (68%)
5 (26%)
1 (4%)
2 (11%)
6 (32%)

19 (68%)
9 (32%)
0 (0%)
10 (36%)
10 (36%)

1.60

3.78
0.09

2 (11%)
2 (11%)
6 (32%)
3 (16%)
4 (21%)
2 (11%)
6 (31.6%)

10 (36%)
5 (18%)
5 (18%)
6 (21%)
4 (14%)
3 (11%)
12 (44.4%)

3.78
0.48
1.19
0.23
0.37
0.001
0.78

3 (16%)
12 (63%)
2 (10.5%)
2 (10.5%)
4 (21%)
9 (47%)

1 (3.5%)
24 (86%)
2 (7%)
1 (3.5%)
16 (57%)
18 (64%)

4.8

5 (26%)
6 (32%)
4 (21%)
1 (5%)
10.2 (3.2)
5.4 (2.9)
21% (23%)
6.1 (7.4)

8 (29%)
7 (25%)
7 (25%)
6 (21%)
9.4 (3.2)
5.0 (3.1)
41% (28%)
6.2 (0.5)

0.03
0.24
0.10
2.33
0.69
0.2
6.9*
0.32

6.03*
1.33

Notes: PT = parent training only; PTI = parent training + incentives; ASPD = antisocial personality disorder; ADHD = attention deﬁcit hyperactivity disorder; GAD = generalized
anxiety disorder; CBCL = Child Behavior Checklist—CBCL 1/2-5 and CBCL 6-18; ASR = Adult Self Report; Clinical Range = T scores ≥60; SES = socioeconomic status; M = mean;
SD = standard deviation.
a
F ratios for continuous variables/2 for categorical variables.
b
Score of 3 on the (Hollingshead, 1975) scale represents the following types of occupations: hairdressers, child care workers, cosmetologists.
*
p < 0.05.

mothers completing 12 sessions of treatment. Results also showed
that relaxing the exclusion restriction revealed an effect of PTI on
maternal hostile parenting (ˇ = 0.71, SE = 0.19; p < 0.001), but not for
maternal lax parenting (ˇ = 0.17, SE = 0.37; p = ns) or externalizing
symptoms (ˇ = −0.19, SE = 0.16; p = ns). The effect of PTI was signiﬁ-

cant, but much smaller on child externalizing symptoms (ˇ = −0.17,
SE = 0.06; p < 0.01) for mothers who did not complete 12 sessions
of treatment. Further, effects of PTI were not signiﬁcant on child
internalizing symptoms, maternal internalizing and externalizing
symptoms, or parenting for mothers who did not complete 12 ses-

Table 2
Pre- and Post-Treatment Child and Maternal Problems and Parenting.
PT

Child Behavior Checklist
Internalizing
Externalizing
Adult Self-Report
Internalizing
Externalizing
Parenting Scale
Over-reactive parentinga
Lax parenting
Hostile parenting

PTI

Pre, M (SD)

Post, M (SD)

Pre, M (SD)

Post, M (SD)

N = 19
46.8 (9.2)
51.2 (14.7)
N = 19
54.6 (9.9)
58.9(11.0)
N = 17
3.3(1.1)
3.4(1.3)
2.3(0.9)

N = 16
49.3(9.5)
55.7(13.3)
N = 12
56.9(10.9)
56.2(10.1)
N = 15
2.5(1.3)
2.5(1.0)
1.8(0.8)

N = 28
54.7(12.1)
55.9(15.3)
N = 28
62.4(11.7)
62.7(11.7)
N = 21
3.3 (0.9)
3.5(1.4)
1.9(0.9)

N = 25
49.0(10.9)
51.0(10.9)
N = 25
55.7(12.8)
57.5(12.2)
N = 18
2.6(1.1)
2.5(1.1)
1.7(0.8)

Notes: PT = parent training only; PTI = parent training + incentives; M = mean; SD = standard deviation.
a
Ns are lower for the Pre-treatment Parenting Scale, which is missing by design for 9 children ages 6 and older.
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Table 3
Intent-to-Treat (ITT) and Complier Average Causal Effects (CACE) Models.
Outcome variables

Treatment effects: ITT versus CACE models
ITT

CBCL internalizing
CBCL externalizing
ASR internalizing
ASR externalizing
PS over-reactive parenting
PS lax parenting
PS hostile parenting

Compliance = attend
>4 sessions

Compliance = attend
≥8 sessions

Compliance = attend
12 sessions

ˇ

SE

ˇ

SE

ˇ

SE

ˇ

SE

−0.24
−0.33**
−0.22
−0.04
0.04
−0.03
−0.04

0.13
0.11
0.15
0.13
0.17
0.16
0.16

−0.28
−0.37*
−0.25
−0.08
0.06
−0.03
0.03

0.15
0.14
0.16
0.11
0.19
0.16
0.18

−0.32*
−0.42*
−0.26
−0.05
0.06
−0.03
0.03

0.16
0.18
0.16
0.16
0.19
0.16
0.18

−0.57
−0.84***
−0.42*
−0.08
−0.73***
−0.09
−0.42

0.30
0.13
0.17
0.30
0.17
0.40
0.26

Notes: PTI = parent training + incentives; ˇ = standardized parameter estimate; SE = Standard error. N = 41 for child internalizing and externalizing outcomes; N = 37 for mother
internalizing and externalizing outcomes; N = 33 for parenting outcomes. Pre-treatment score was controlled in all 4 models. CBCL = Child Behavior Checklist—CBCL 1/2-5
and CBCL 6-18; ASR = Adult Self Report; PS = Parenting Scale; Estimates are identical for the three PS in the Compliance ≥4 and ≥8 models because all participants with an
end of treatment Parenting Scale attended at least 8 sessions.
*
p < 0.05.
**
p < 0.01.
***
p < 0.001

sions. These results support the exclusion restriction and indicate
that the effects of PTI are much smaller among mothers who do not
attend all sessions.
4. Discussion
Overall, children of mothers who received parent training plus
the CM program targeting treatment compliance (PTI) showed
a greater reduction in externalizing behavior problems over the
course of treatment than children of mothers who received parent training alone. These results were consistent in the ITT and
CACE analyses, with larger effects in the CACE models. In the
ITT analyses, PTI mothers did not show greater improvements in
psychopathology or parenting practices. However, CACE analyses
indicated greater reductions in child internalizing and in maternal
internalizing symptoms and over-reactive parenting when mothers received PTI. A recent prevention research study comparing ITT
to CACE analyses also found stronger treatment effects in CACE
analyses compared to ITT analyses (Connell, 2009).
Two features of CACE analyses highlight the possible reasons
for these divergent results (Little et al., 2009). First, ITT analyses
provide estimates of the effect of treatment assignment, whereas,
CACE analyses provide estimates of receiving treatment. Thus,
these results suggest that some improvements in child behavior
can result from less than the full parent training curriculum. However, improvements are larger and more pervasive among families
completing the entire curriculum. Second, ITT analyses do not accurately estimate treatment effects in the presence of less than full
compliance on the part of all participants. CACE analyses provide a
correction for these biased estimates.
When the PTI treatment effect was examined among 3 complier classes in CACE models (i.e., treatment attendance >4, ≥8,
and 12 sessions), a “dose” response was observed for child internalizing and externalizing symptoms and maternal internalizing
symptoms, revealing a clear pattern of increasing treatment effect
as the number of sessions attended increased. This is consistent
with Webster-Stratton et al. (2001) which showed that outcomes
were signiﬁcantly better for at-risk preschool children of mothers who attended 6 or more of 12 Incredible Years sessions. It
is important to note, however, that full 12-session compliance
was impacted by pre-treatment levels of maternal externalizing
symptoms and maternal over-reactive parenting. These results
suggest that mothers who use substances and have co-occurring
externalizing symptoms or an over-reactive parenting style may
be an important subgroup to identify at treatment intake so

additional services might be offered to boost treatment compliance.
Of note, across several outcome measures (child internalizing
and externalizing, and parent internalizing), mean scores for the
PT only condition worsened from pre to post treatment. However,
none of these changes were statistically signiﬁcant in T-tests conducted separately for the PT condition. Without a no-treatment
control, the meaning of this pattern of increasing problems over
time is susceptible to alternative explanations. Despite the lack of
signiﬁcance, this pattern is unexpected, and is important to test in
future studies.
Our hypothesis that PT plus incentives would improve compliance relative to PT alone received partial, preliminary support.
Speciﬁcally, compliance with daily tracking of child behavior and
parenting was signiﬁcantly greater among the PTI families, but no
effects were observed on attendance or homework completion. PTI
mothers used the daily monitoring system on close to 40% of days,
twice as often as PT mothers. Because the effect of the incentives
was isolated to daily monitoring, it is likely that this daily intervention, combined with weekly in-group feedback graphs, contributed
signiﬁcantly to the better outcomes observed in PTI families. These
ﬁndings are consistent with studies showing a positive impact of
providing both clients and therapists with weekly feedback reports
(Harmon et al., 2005; Slade et al., 2008). However, in our study,
mothers in both conditions received weekly graphs showing mean
child behavior and parenting scores for each week of treatment, but
mothers who received incentives for making the calls on which the
graphs were based (and consequently made more calls), showed
the largest improvements.
Completion of home practice assignments and attendance were
similar in the PTI and PT condition. Overall, rates of attendance
for mothers were quite high in both conditions, likely due to our
assertive outreach and the nature of the sample (most women were
in residential substance abuse treatment with their children during
the intervention). Mean attendance of 9–10 sessions across the two
conditions in this study compares favorably to an average attendance of 7 sessions across several studies testing Incredible Years in
Head Start settings (Baydar et al., 2003). However, given the results
suggesting that full attendance has signiﬁcant effect on outcomes,
future research might test alternative schedules to boost rates of
full attendance, such as an escalating schedule of reinforcement,
with a reset contingency (Petry, 2000; Roll et al., 1996).
Rates of assignment completion showed room for improvement
across conditions. It is not possible to compare the rates of assignment completion directly to other preschool samples because we
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are not aware of studies reporting that information speciﬁcally.
However, as assignment completion is an important component
of engagement that has been shown to predict outcomes (Baydar
et al., 2003), it is important to explore ways to increase it. Our results
suggest that an alternative schedule of reinforcement should be
tested. Options include using an escalating schedule of reinforcement and/or larger magnitude incentives. Multiple studies testing
CM interventions for adult substance abusers have reinforced the
completion of activities related to treatment goals (e.g., Petry
et al., 2000, 2006). However, in all these studies activities are only
assigned to and tracked in those participants receiving incentives
for completing them. Thus, it is not possible to isolate the impact of
these procedures on completion of such activities in prior studies.
4.1. Limitations
The current study had several limitations that warrant comment. The primary limitation is the small sample size. Studies using
structural equation modeling with small sample sizes have some
drawbacks. Most notably, the ﬁt function may fail to converge or
generate an improper solution (e.g., out-of-range parameter estimates) and accuracy of parameter estimates and related sampling
variability issues are of concern. However, Marsh and Hau (1999)
suggest that problems associated with small sample sizes in SEM
analyses are largely negated by increasing the number of observed
variables (for example, model covariates). Consistent with this suggestion, all CACE models reported in our study converged properly
and the parameter estimates were within the parameter space (i.e.,
solutions were proper). However, the standard errors of all estimates are relatively large, due to the sample size, and our results
need to be replicated with a larger sample in future studies. Second,
outcomes were assessed only at the end of treatment in this initial
trial. Longer term follow ups will be necessary in future research
to assess the durability of these effects. Third, given that treatment took place at a residential facility, the present ﬁndings may
have limited generalizability. Fourth, the present study relied on
maternal report for all outcomes. Fifth, both ITT and CACE analyses
assume that potential outcomes for each participant are independent of the outcomes for other participants. In this study, group
members could have inﬂuenced one another. However, the sample
size was too small to test or control within-group associations.
4.2. Conclusion
This study is important because there are few controlled trials
testing the impact of interventions designed to reduce identiﬁable risks for young children in families who abuse substances.
We provide preliminary support for augmenting an evidence-based
parent training treatment with our novel incentive program as
a possible prevention strategy for children at risk for developing externalizing and internalizing problems. Incentive-based CM
programs that have demonstrated much success in improving outcomes among adults with drug dependence disorders, may offer
an effective method for preventing and reducing children’s externalizing and internalizing problems in these high-risk families.
Our analyses revealed signiﬁcant decreases in CBCL internalizing
and externalizing symptoms, demonstrating a possible preventive
effect of treatment. To our knowledge, this is the ﬁrst study to
examine the impact of systematically monitoring child behavior
and parenting between sessions and to implement a strategy for
increasing this behavior.
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