Child Psychiatry & Human Development (2018) 49:786-799
https://doi.org/10.1007/5s10578-018-0794-8

ORIGINAL ARTICLE

@ CrossMark

Reciprocal Relations Between Parenting Behaviors and Conduct
Disorder Symptoms in Preschool Children

Benjamin Rolon-Arroyo' - David H. Arnold’ - Rosanna P. Breaux' - Elizabeth A. Harvey'

Published online: 21 February 2018
© Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract

Reciprocal relations between children’s conduct disorder (CD) symptoms and parenting behaviors were examined across
the preschool years. Participants were 199 children (M =44.26 months, SD =3.37; 92 girls) and their 199 mothers and 158
fathers. CD symptoms were assessed via structured interviews; parenting was assessed via observational and self-report
measures. Fixed effects models were used to assess within-individual changes and traditional cross-lagged models were
used to assess between-individual changes; comparisons by sex were also carried out. Increases in maternal overreactivity
predicted increases in CD symptoms. During the later preschool years, decreases in maternal warmth predicted increases in
CD symptoms and increases in CD symptoms predicted increases in paternal overreactivity. Reciprocal effects were found
between girls” CD symptoms and paternal negative affect. Findings suggest maternal and paternal influence on the develop-
ment of CD symptoms and suggest that CD symptoms influence fathers’ parenting during the preschool years.
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Introduction

Conduct disorder (CD) is characterized by a repetitive and
persistent pattern of behavior in which the basic rights of
others or major age-appropriate societal norms or rules are
violated [1]. Some symptoms of CD emerge during the pre-
school years [2, 3], and it is estimated that approximately
3-7% of preschool children meet criteria for CD [4]. Moreo-
ver, CD diagnoses [5, 6] and CD symptoms [7] are relatively
stable from preschool- to school-age. Because early onset
(i.e., prior to 10 years of age) of CD is associated with worse
clinical outcomes than adolescent onset of the disorder [8,
9], it is imperative to have a good understanding of the early
emergence of CD symptoms.

Reciprocal relations between parenting and child behav-
iors have been proposed for several decades to explain
the emergence of child behavior problems,' including CD
symptoms [10, 11]. A considerable amount of research
links parenting practices with CD [8, 12], but most of the
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literature has focused on parent-to-child effects in school-age
boys [13]. More recently, research on reciprocal relations
has emerged, but continues to be limited when it comes to
examining the reciprocal relations between CD symptoms
and parenting behavior during the preschool years. This
line of research is also limited by not distinguishing within-
individual from between-individual effects. Examining
within-individual change can help rule out the possibility
that time-invariant between-individual factors (e.g., genetic
propensities) account for relations between children’s symp-
toms and maladaptive parenting behaviors [14]. The goal of
the current study was to explore whether reciprocal relations
contribute to the early development of CD symptoms in boys
and girls across the preschool years, looking at both within-
individual change and between-individual change.

Theory and Empirical Evidence for Reciprocal
Relations

Patterson’s coercion theory [10, 11] posited a process of
gradual escalation in parent—child conflict to explain the
development of behavior problems. More specifically, he
! The term behavior problems is used for purposes of consistency
when referring to broadly defined measures of behavior problems,

such as conduct problems, antisocial behavior, externalizing behavior,
disruptive behaviors, etc.
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proposed that a child is negatively reinforced for responding
aversively to behaviors of parents (e.g., the parent gives up
on enforcing a command when the child throws a tantrum),
and parents are reinforced, in the short term, for lax or harsh
discipline responses (e.g., the child stops his/her tantrum
when the parent gives in or uses harsh punishment). As these
dysfunctional interactions repeat, the pattern of aversive
behaviors is strengthened, resulting in increased behavior
problems and reduced positive interactions with parents.

Consistent with this theory, research suggests that parent-
ing may play a role in the development of CD in school-age
children and adolescents. Harsh discipline and poor supervi-
sion predict later CD diagnosis [15]. Similarly, controlling
for demographic variables and baseline attention-deficit/
hyperactivity disorder (ADHD) and CD symptoms, posi-
tive parenting predicted fewer future CD symptoms in a
study of preschool and school-age children [16]. Treatment
studies have also shown that systematic changes in parent-
ing behaviors can lessen the frequency of a target child’s
and siblings’ CD symptoms [12]. Moreover, research has
demonstrated child-to-parent effects in school-age children
[17-19]. However, longitudinal research examining recipro-
cal relations has found mixed results regarding these effects.
Hipwell et al. [18] found that maternal harsh discipline pre-
dicted CD symptoms in school-age girls, and in turn CD
symptoms predicted increases in harsh parenting over time.
In contrast, CD has also been found to predict poor supervi-
sion in school-age boys, but not vice versa [20]. No studies
have examined reciprocal relations between parent behaviors
and CD symptoms early in development.

Reciprocal Relations in Preschool Children

Only a handful of longitudinal studies of parenting and
behavior problems have focused on preschool children
[21-27], with some support for reciprocal effects. How-
ever, these findings are limited in regard to CD because
they have focused on behavior problems broadly [23-26]
or have focused on ADHD or ODD [21, 22, 27]. ADHD
and ODD are frequently comorbid with CD [28]; however,
these conditions are distinct [29, 30] and appear to be dif-
ferentially related to parenting behaviors. For example,
in a cross-sectional study of at-risk first graders, parental
aggression was only associated with children’s aggression
(a dimension of CD) and low parental warmth was only
associated with children’s oppositionality (a dimension
of ODD) [31]. More recently, Burke et al. [20] examined
the reciprocal relations between CD, ODD, ADHD, and
five parenting behaviors in a referred sample of school-age
boys. There was no evidence for parenting behaviors influ-
encing ADHD symptoms or vice versa. Timid discipline
predicted ODD, and timid discipline, parental involve-
ment, and poor communication were predicted by ODD.

After controlling for ODD, ADHD, and other covariates,
CD symptoms predicted poor supervision, but parenting
behaviors did not predict CD. Overall, the authors con-
cluded that CD appears to have distinct relations with par-
enting behaviors from other disruptive behavior disorders,
and also appears to be less susceptible to the influences of
parenting behaviors than ODD. A different possible expla-
nation, based on coercion theory, is that reciprocal effects
between parenting and CD symptoms might be more pro-
nounced early in development when they first emerge.
Consequently, it is important to examine the reciprocal
relations between parenting behaviors and CD symptoms
in preschool children, when CD symptoms may be first
developing.

The Role of Fathers

A significant limitation in the existing literature on recipro-
cal relations has been the focus on mothers, despite research
suggesting that fathers also play an important role in the
development of behavior problems [32, 33]. Only two
studies examining reciprocal relations longitudinally have
included fathers [22, 26]. More specifically, these studies
have indicated child-to-father effects in the toddler years
[26], and some bidirectional effects between behavior prob-
lems and fathers’ parenting during the preschool years [22].
These studies did not examine CD symptoms. Given the
lack of studies examining the reciprocal relations between
paternal parenting behavior and CD symptoms, it is critical
to advance the literature on the role of fathers in the early
development of CD symptoms.

Sex Differences

The literature on CD symptoms has largely been derived
from male samples, despite evidence suggesting sex differ-
ences in the development of this condition [34]. Research
has shown that although boys and girls exhibit similar levels
of behavior problems early in development, boys begin to
exhibit higher rates of problem behaviors as early as 4 years
of age [35]. With regards to parenting, cross-sectional
research has found that inconsistent discipline and harsh
discipline are associated with CD symptoms in both boys
and girls, whereas overintrusive and overprotective parent-
ing are associated with CD symptoms only in girls [36]. It
is possible that parents interpret and react to CD symptoms
differently in boys and girls [34], and consequently different
relations may exist. Only one study on reciprocal relations
between parenting practices and CD has focused on girls
[18], and no studies have examined sex differences in the
strength or pattern of parent—child relations.

@ Springer
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Statistical Innovations

Analytic methods such as cross-lagged panel models and
generalized estimating equations have long been used to
examine reciprocal effects between parenting behaviors and
behavior problems. Scholars have recently pointed out that
these analytic methods do not differentiate between-individ-
ual change from within-individual change when examining
reciprocal effects [37, 38]. Fixed effects regression mod-
els have been proposed to address the limitations of tradi-
tional analytic models [14]. Fixed effect models examine
only within-individual change (i.e., at the level of the par-
ent—child dyad). Fixed effects regression models are able to
examine within-individual change by controlling for stable
(i.e., time-invariant) variables such as genetic propensity and
intelligence, while not controlling for time-varying variables
such as ODD symptoms [37]. Although this approach can
only be applied to data collected over more than two time
points, its strengths are clear compared to traditional meth-
ods that cannot rule out the possibility that time-invariant
between-subject factors may be driving the effects between
parent and child behavior problems [37].

The Current Study

In the current study, reciprocal relations between children’s
CD symptoms and parenting behaviors were examined when
children were age 3—6 years. This study focused on four key
parenting variables that have been widely linked to child
outcomes [39, 40]: overreactivity, laxness, positive affect/
warmth, and negative affect. A sample of families with pre-
school children exhibiting significant behavior problems was
chosen because of their risk for continued problems [41]. CD
symptoms were examined dimensionally, because the struc-
ture of these behavior problems is dimensional rather than
categorical and because dimensional measures of CD have
been found to be better predictors than categorical diagnoses
[42]. Cross-lagged panel models were used for parenting
variables that were measured at only two time points (i.e.,
when children were 3 years old and then three years later),
and fixed effects cross-lagged models were used for parent-
ing variables that were collected at four annual time points.
Parenting behaviors were examined separately as research
suggests differential relations [31]. ODD symptoms were
controlled for in the analyses because they have been associ-
ated with both maladaptive parenting behaviors [22] and CD
symptoms [7], and therefore represent a potential confound.
Analyses also controlled for parental education, a well-
known risk factor for CD [43]. Based on Patterson’s [10,
11] coercion theory that proposes that the coercion cycle
often begins when children are young, we hypothesized that
reciprocal mother—child and father-child effects would be
evident in the early development of CD symptoms.

@ Springer

Method
Participants

Participants were 199 children (92 females) who
were 3 years old at screening, with an average age of
44.26 months (SD =3.37) at the first home visit [time
1 (T1)], 56.70 months (SD=3.78) at time 2 (T2),
69.31 months (SD=4.23) at time 3 (T3), and 80.83 months
(SD=5.11) at time 4 (T4). The sample included European
American children (49.70%), Latino children (21.60%;
primarily Puerto Rican), African American children
(12.60%), and multiethnic children (16.10%). There were
137 children who lived with two parents, and 62 children
who lived in single-parent homes. The 199 female primary
caregivers participated (biological mothers = 192; adoptive
mothers =4; grandmothers =3). At T1, the average age of
mothers was 31.68 years (SD =6.94); most mothers had
high school diplomas (84.50%) and 33.10% of mothers
had bachelor’s degrees. Information was obtained for 158
fathers (biological fathers =143, stepfathers=35, adoptive
fathers =4, grandfathers =3, other =3). At T1, the average
age of fathers was 36.05 years (SD =7.75); most fathers had
high school diplomas (90.00%) and 28.00% of fathers had
bachelor’s degrees. The average family income in this sam-
ple was $54,433 (SD = $38,623; Mdn = $47,108). All 199
mothers completed at least one parenting measure at T1, 179
mothers completed at least one measure at T2, 155 mothers
completed at least one measure at T3, and 161 mothers com-
pleted at least one measure at T4. Out of the 158 fathers in
the study, 137 fathers completed at least one measure at T1,
112 fathers completed at least one measure at T2, 92 fathers
completed at least one measure at T3, and 90 fathers com-
pleted at least one measure at T4. Written informed consent
was obtained from all parents who participated and verbal
assent was obtained from children. The study was conducted
in compliance with the University of Massachusetts Amherst
Institutional Review Board.

Procedure

Participants were recruited over a 3-year period by dis-
tributing questionnaire packets through state birth records,
local pediatrician offices, childcare centers, and community
centers throughout Western Massachusetts. Families were
told that the goal of the study was to understand factors that
help young children with behavior problems outgrow their
difficulties. Children with significant behavior problems
(n=199) were recruited as part of a larger study [44—46]
from 1,752 3-year-old children whose parents completed a

2 Response rates could not be calculated for sites where packets were
presented in a display for interested parents to take. At sites where
packets were delivered directly to parents of 3-year-olds (e.g., via
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screening packet containing the Behavior Assessment Sys-
tem for Children-Parent Report Scale (BASC-PRS) [47],
parental concern about behavior problems, demographic
information, and a questionnaire assessing for exclusion
criteria (evidence of intellectual disability, deafness, blind-
ness, language delay, cerebral palsy, epilepsy, autism, or psy-
chosis). Criteria for inclusion were: (a) parent responded
“yes” or “possibly” to the question, “Are you concerned
about your child’s activity level, defiance, aggression, or
impulse control?” and (b) BASC-PRS hyperactivity and/or
aggression subscale 7 scores at or above 65. Fifty-nine per-
cent of eligible families chose to participate in the study. At
T1, eligible families were scheduled for two 3-h home visits
approximately one week apart, and each parent was paid a
total of $200 for the two sessions. Similar information was
collected during three more visits that were each completed
approximately a year apart, and families were compensated
for their time (T2: $125 for two parents or $75 for one par-
ent; T3: $80 for two parents or $50 for one parent; T4: $150
for two parents or $100 for one parent). Bilingual staff con-
ducted home visits for Spanish-speaking families, and all
measures were available in Spanish.

Measures
Parent Diagnostic Interview of CD and ODD Symptoms

During annual home visits, the Attention and Disruptive
Behavior Disorders module of the Diagnostic Interview
Schedule for Children, Fourth Edition (DISC-1V) [48] was
administered to parents. Evidence supports its utility in
assessing children as young as 3 [49]. At T1-T3 only eight
CD symptoms were assessed: lying, bullying/threatening
others, damaging others’ property, initiating physical fight-
ing, stealing without confrontation, cruelty to animals, hurt-
ing others/physically cruel, and starting fires. These symp-
toms were assessed as they were deemed possible for young
children to engage in, and have been previously reported
in the literature [3]. All symptoms assessed were endorsed
in the present sample, with the exception of starting fires
[7]. The following CD symptoms were excluded at T1-T3
as it did not seem plausible that they could be endorsed at
this age, and they have exhibited low base rates in previous
research with referred samples [7]: use of weapon, steal-
ing while confronting a victim, sexual assault, breaking into
private property, staying out at night, running away from

Footnote 2 (continued)

mail and through some pediatric practices), 20% of packets were
completed and returned. However, this likely underestimates the
response rate because many parents may have received more than one
packet.

home, and truancy. The full DISC-IV was administered at
T4. Interviews were administered to mothers or jointly to
both parents when available. The number of CD symptoms
and number of ODD symptoms endorsed were used in this
study. Kuder-Richardson formula 20 (KR-20), the appropri-
ate internal consistency statistic for scales with dichotomous
items, was used to assess the internal consistency of CD
symptoms (T1=.51; T2=.60; T3=.60; T4 =.63) and ODD
symptoms (T1=.88; T2=.88; T3=.89; T4=.90).

Videotaped Assessment of Maternal Warmth

At each time point, children were videotaped interacting
with their mothers during a 5-min play task and a 5-min
cleanup task. Ratings were averaged across the two tasks.
Global ratings of warmth and negative affect were coded;
however, only warmth ratings were included in the current
study due to low variability in negative affect. The coding
system was adapted from previous work on dysfunctional
parenting in discipline [50], and involved rating parents
and children on a number of dimensions at the end of each
task using global 7-point scales. Raters were undergraduate
research assistants who were unaware of parental ratings
of children’s behavior. Raters received extensive training,
which included practice coding tapes for approximately
seven weeks. Warmth referred to the extent to which the par-
ent was positively attentive to the child; used praise, encour-
agement, and terms of endearment; conveyed affection; was
supportive and available; was cheerful in mood and tone of
voice; and/or conveyed interest, joy, enthusiasm, and posi-
tive affect in interactions with the child. Warmth was rated
from 1 (complete absence of warmth) to 7 (high level of
warmth). Two independent raters coded each tape, and rat-
ings were averaged. Intraclass correlation coefficients (ICCs)
for warmth were acceptable or better at T1-T3 (T1=.79;
T2=.82; T3=.70) and modest at T4 (.62).

Audio Assessment of Maternal and Paternal Negative Affect
and Positive Affect

To obtain a naturalistic, less reactive measure of parent-
ing, mothers and fathers used a microcassette player to
record 2 h of interaction with their children at T1 and
T4, selecting times of day that tended to be challenging
for them as parents. A preliminary review of the tapes
suggested that the first 30 min of tape was sufficient for
capturing a wide variety of behavior that was representa-
tive of the entire 2 h. Coders were undergraduate research
assistants who were unaware of parents’ ratings of chil-
dren’s behavior, and received extensive training. Coders
practiced coding for approximately 7 weeks before coding

@ Springer
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tapes for the current study. A coding system assessing
parental emotion expression (i.e., negative and positive
affect) and emotion socialization strategies [51] was used
at T1, with only emotion expression coded at T4. Global
ratings were made every 5 min on frequency and intensity
of expressed negative and positive affect, using a Likert-
scale ranging from 1 to 7. Negative affect was coded when
mothers and fathers expressed negative emotions including
irritation, annoyance, frustration, sadness, and/or anger.
Frequency was coded from 1 (no instances of negative
affect) to 7 (very often expresses negative affect) and inten-
sity was coded from 1 (no negative affect) to 7 (strong
negative affect). Positive affect was coded when mothers
and fathers expressed positive emotions including happi-
ness, joy, excitement, satisfaction, pleasure, and content-
ment. Frequency was coded from 1 (no instances of posi-
tive affect) to 7 (very often expresses positive affect) and
intensity was coded from 1 (no positive affect) to 7 (strong
positive affect). Frequency ratings and intensity ratings
for both constructs were highly correlated (rs > .90) and
thus were averaged. Each tape was independently coded
by two research assistants, and scores were averaged. ICCs
for mothers’ tapes at T1 and T4 were good or better for
both negative (T1=.89; T4=.93) and positive (T1=.86;
T4 =.82) affect. ICCs for fathers’ tapes at T1 and T4 were
acceptable or better for both negative (T1=.76; T4=.91)
and positive (T1=.78; T4 =.96) affect. Scores were aver-
aged across the six 5-min segments to obtain one value for
both positive and negative affect at each time point.

Self-Reported Parenting

The Parenting Scale [50] is a 30-item self-report scale of
parental discipline, which asks parents to rate their own
practices using a 7-point Likert scale. The scale yields
scores for laxness (e.g., “When I say my child can’t do
something... I let my child do it anyway (7) vs. I stick to
what I said (1)) and overreactivity (e.g., “When my child
misbehaves... I get so frustrated or angry that my child can
see I’'m upset (7) vs. I handle it without getting upset (1)”),
two types of parenting behaviors that play a key role in
coercive interactions [10]. The Parenting Scale has demon-
strated good internal consistency (x=.83 for laxness and
.82 for overreactivity), and correlates with observations
of parenting and child behavior [50]. Mothers and fathers
completed the Parenting Scale at every time point. Scores
are calculated by averaging across items that load on each
scale, where high scores indicate dysfunctional parenting.
Internal consistency (i.e., Cronbach’s alpha) ranged from
.80 to .84 across time for maternal laxness, from .76 to
.80 for paternal laxness, from .69 to .75 for maternal over-
reactivity, and from .74 to .80 for paternal overreactivity.
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Data Analytic Plan

To examine the reciprocal relations between parenting vari-
ables and CD symptoms, a series of models was created
using Mplus 6 [52] for each maternal and paternal parenting
behavior separately. Three-way cross-lagged panel models
with CD symptoms, ODD symptoms, and parenting behav-
ior were used for the maternal and paternal audio variables
(positive and negative affect), because only T1 and T4 data
points were available. Fixed effects cross-lagged regression
models were used for parenting variables with four time
points (maternal and paternal self-reported laxness, mater-
nal and paternal self-reported overreactivity, and maternal
videotaped warmth). Each of these models contained two
latent variables: a parent latent variable that controlled for
between-subject time-invariant factors for T2-T4 parenting
behaviors (as a predictor) and a child latent variable that
controlled for between-subject time-invariant factors for
T2-T4 children’s symptoms (as a predictor). These latent
variables were allowed to correlate with their respective
T1 variables. All analyses controlled for maternal or pater-
nal education (i.e., T2-T4 symptoms and T2-T4 parenting
behaviors regressed on parental education as reported at T1).
Multi-group analyses were also conducted to inferentially
test whether the lagged and cross-lagged pathways differed
by child sex for all models. Chi square difference tests for
maximum likelihood estimation with robust errors (MLR)
determined whether model estimates ought to be constant or
allowed to vary by sex.

MLR was used to address missing data in all models. In
this method, all observed information is used to estimate
parameters and standards errors are computed using a sand-
wich estimator. Model fit was evaluated using four indicators
[53]: ledf (<2 indicates good model fit), Root Mean Square
Error of Approximation (RMSEA; values of .08 and lower
represent acceptable model fit), Comparative Fit Index (CFI;
values higher than .90 indicate acceptable model fit), and
Standardized Root Mean Square Residual (SRMR; values
below .08 indicate adequate fit).

Results
Descriptive Statistics

Table 1 presents means, standard deviations, and sample sizes
for children’s symptoms by sex. There were no statistically
significant differences by sex across the four time points. Con-
sistent with the literature, the average number of CD symp-
toms decreased at the last time point for both boys and girls
[54]. Table 2 presents means, standard deviations, and sample
sizes for parenting variables at each time point, by children’s
sex. There were also no significant differences in parenting
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Table 1 Mean scores for CD and ODD symptoms by sex

Boys Girls t Total
Time 1 n=107 n=92 n=199
CD 1.77 (1.69) 1.54 (1.31) .58 1.67 (1.53)
ODD 4.60 (2.05) 4.43 (1.96) 1.06 4.52 (2.00)
Time 2 n=100 n=381 n=181
CD 1.85 (1.64) 1.62 (1.54) 92 1.75 (1.60)
ODD 4.13 (2.14) 4.32 (2.26) - .58 4.22 (2.19)
Time 3 n=69 n=71 n=140
CD 1.61 (1.50) 1.65 (1.58) —.15 1.63 (1.53)
ODD 3.86 (2.25) 3.63 (2.21) .59 3.74 (2.22)
Time 4 n=_86 n=76 n=162
CD .80 (1.27) .59 (.94) 1.20 .76 (1.26)
ODD 2.54 (2.21) 2.57 (2.25) —-.09 2.55(2.22)

Note: Standard deviations are in parentheses. CD conduct disorder
symptoms; ODD oppositional defiant disordersymptoms

p < .05. %p < 01. ***p < 001

behaviors with sons versus daughters. Table 3 presents corre-
lations between children’s symptoms and parenting variables.
CD symptoms significantly correlated with ODD symptoms
across time points. Fewer significant correlations between CD
symptoms and parent variables were found than expected. CD
symptoms were only concurrently correlated with maternal
overreactivity at T3 and T4. With regard to fathers, CD symp-
toms at T2 were concurrently correlated with paternal overre-
activity and CD symptoms at T4 were concurrently correlated
with paternal laxness.

Correlations among maternal parenting measures were
stronger within measurement approaches (see Table 3 below
diagonal). Audio negative affect and audio positive affect were
inversely correlated at both time points. Overreactivity and
laxness were significantly concurrently correlated at T2-T4,
and approached significance at T1. However, significant but
weak correlations were also observed across different meas-
urement methods. For example, T1 video warmth was cor-
related with T1 audio positive affect. Fewer significant cor-
relations were found than expected among paternal parenting
measures (see Table 3 above diagonal). Self-reported overre-
activity was concurrently correlated with audio negative affect
at T1 and T4. Audio negative affect and audio positive affect
were inversely correlated at T1. Overreactivity and laxness
were not correlated at any time point.

Reciprocal Relations Between CD Symptoms
and Mothers’ Parenting

Cross-Lagged (Two Time-Point) Analyses

For maternal audio negative affect and positive affect, no
significant cross-lagged effects were found after controlling

for ODD symptoms and maternal education. All four fit indi-
ces indicated that these models had a good fit to the data,
x*df=.97, RMSEA =.00, CFI=1.00, and SRMR =.02,
x*/df =.82, RMSEA = .00, CFI=1.00, and SRMR =.02,
respectively. Multigroup analyses examined whether the
relations between maternal parenting behaviors and CD
symptoms differed for boys versus girls; no significant sex
differences emerged, so these results are not reported.

Fixed Effects (Four Time-Point) Analyses

Increases in maternal overreactivity predicted increases
in CD symptoms across the preschool years (see Fig. 1),
controlling for ODD symptoms and maternal education. No
child-to-mother effects were found. All four fit indices indi-
cated that the maternal overreactivity model had a good fit to
the data, y*/df=1.83, RMSEA =.07, CFI=.93, SRMR =.06.
A decrease in maternal warmth at T3 predicted an increase
in CD symptoms at T4, § = —.20, SE=.07, p=.002, con-
trolling for ODD symptoms and maternal education. No
child-to-mother effects were found. All fit indices indicated
that the maternal warmth model had a good fit to the data,
x*/df =1.64, RMSEA = .06, CFI=.93, SRMR = .06. There
were no cross-lagged effects between CD symptoms and
maternal laxness, controlling for ODD symptoms and mater-
nal education. All four fit indices indicated this model had a
good fit to the data, X2/df=2.01, RMSEA =.07, CF1=.92,
SRMR =.07. Multigroup analyses examined whether the
relations between maternal parenting behaviors and CD
symptoms differed for boys versus girls; no sex differences
emerged, so these results are not reported.

Reciprocal Relations Between CD Symptoms
and Fathers’ Parenting

Cross-Lagged (Two Time-Point Data) Analyses

For paternal audio negative affect, negative affect at T1 pre-
dicted CD symptoms at T4, controlling for ODD symptoms
and paternal education, f=.20, SE=.10, p=.05. All four
fit indices indicated these models had a good fit to the data,
x?/df = .46, RMSEA =.00, CFI=1.00, and SRMR =.02. A
multigroup model comparison in which lagged and cross-
lagged pathways were held equal by sex exhibited a worse
fit compared to a model where these estimates were allowed
to vary, Ay* (7)=18.28, p=.01. In this model, reciprocal
effects were found for girls. Negative affect at T1 predicted
CD symptoms at T4 controlling for ODD symptoms and
paternal education for girls, f=.40, SE=.20, p=.05, but
not for boys, f=.18, SE=.11, p=.09. Moreover, initial CD
symptoms in girls predicted negative paternal negative affect
at T4, p=.44, SE=.18, p=.02, whereas boys’ CD symptoms
did not predict paternal negative affect, f = —.21, SE=.18,
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Table 2 Means and standard

e > Boys Girls Total
deviations for parenting
variables across time by sex n M SD n M SD t n M SD
Mothers: time 1
Laxness 99 295 1.08 84 3.04 .90 —-.49 183 299 1.00
Overreactivity 99 278 79 8 295 .68 —-.61 184 2.0 74
Video warmth 90 440 1.14 82 425 1.15 86 172 433  1.15
Audio negative affect 8 197 90 74 1.85 18 86 159 191 .85
Audio positive affect 85 261 L7 74 276 105 —-1.00 159 2.68 .96
Mothers: time 2
Laxness 9% 274 94 81 278 92 -.30 177 276 93
Overreactivity 9% 272 81 81 2.80 .80 —-.67 177 276 18
Video warmth 88 431 90 77 407 1.07 1.57 165 4.19 99
Mothers: time 3
Laxness 82 270 1.05 74 262 .85 53 156 2.67 .96
Overreactivity 82  2.68 79 73 2.66 .67 A2 155 2.67 .73
Video warmth 58 448 71 63 442 .54 S8 121 445 .62
Mothers: time 4
Laxness 89 275 99 74 265 .83 .69 163 2.70 92
Overreactivity 88  2.80 83 73 270 74 J3 161 275 19
Video warmth 69 4.26 S50 65 419 .61 .83 134 423 .55
Audio Negative Affect 71  1.90 80 59 174 49 136 130 1.83 .68
Audio positive affect 71  2.01 .61 59 199 .62 14 130 2.00 .61
Fathers: time 1
Laxness 79 283 95 58 284 .81 -.02 137 284 .89
Overreactivity 79  2.60 79 58 258 .84 A3 137 2.59 81
Audio negative affect 65 140 49 46 127 34 1.54 111 135 43
Audio positive affect 65 3.17 101 46 291 .81 146 111  3.06 94
Fathers: time 2
Laxness 73 2.83 95 53 283 .82 -.05 125 283 .90
Overreactivity 73277 80 52 272 717 33125 275 .79
Fathers: time 3
Laxness 55 272 77 50 2.63 .89 -.59 105 281 .84
Overreactitivy 55 277 95 50 286 71 59 105 2.68 .82
Fathers: time 4
Laxness 55 281 97 50 292 78 —.64 105 286 .88
Overreactivity 55 258 79 50 258 97 01 105 258 .88
Audio negative affect 38  1.61 S50 32 146 46 1.27 70 1.54 48
Audio positive affect 38 251 74 32 249 79 A1 70 2.50 15

Note: CD conduct disorder, ODD oppositional defiant disorder

p=.24. All four fit indices indicated this model had a good
fit, y*/df = .43, RMSEA = .00, CFI = 1.00, and SRMR =.02.

For paternal audio positive affect, no significant cross-
lagged effects were found after controlling for ODD symp-
toms and maternal education. All four fit indices indi-
cated this model had a good fit to the data, Xz/dfz 46,
RMSEA =.00, CFI=1.00, and SRMR =.02. A multigroup
model comparison in which lagged and cross-lagged path-
ways were held equal by sex exhibited a worse fit from a
model where these estimates were allowed to vary, Ay?
(7)=15.62, p=.03. However, no significant differences

@ Springer

were found in the cross-lagged effects of interest. All four
fit indices indicated the multigroup model had a good fit
to the data, Xz/df: 1.10, RMSEA =.00, CFI=1.00, and
SRMR =.02.

Fixed Effects (Four Time-Point) Analyses

For paternal overreactivity, an increase in CD symptoms at
T3 predicted an increase in paternal overreactivity at T4,
p=.29, SE=.08, p=.001. No father-to-child effects were
found. All four fit indices showed mediocre fit to the data,



793

786-799

Child Psychiatry & Human Development (2018) 49

“xe|

w0 - - IU'= ST — #00C Y0 — 60" —  #x€T  sxxbl LT €0 €I — 80 sk CL a0 - 91— 10° #4409’ 10 LT #LT° 100 $L°CC
vd

0 — €0 — — sxxC€ — VIT— 91— € €= TI'=  60°— 9I'— «€T €0 — {91 90" 80— #xxST €0 — *8T° #x8C  #x9C— 60— 8I'— PL'IT
VN

#x%5E Y0 — €' — - #81° 70" ¥0 — ST or 100 €0 — $0 — 10 or 80° 90" L0 — €0 LT or wxxlE 80° S0°  #L°0T
ado

LT 1T LT I — xxx0F IT" = %%x6C 80" #x#8%" sxxxLE Ol — 81 #OI7 #x50V"  ##4C€ 90" — I 60 60 10" ##9T ##x€C  ¥L761
an

LO 1T 90 90" w9 - 1T - %00 €0 —  #xx€E #x48S O — 1% PO =  #xLT  #xx0S  $0 — L0 € = S0} 20— #xCT w28V PL8I
“em

- - - - - - - W0- SI'— 10— 90— 6T 10° #*1T— 10— 10— sxxlV €0’ 8T — T 80— W — SO— ¢€L'LI
JTOA0

#%%99’ or 10— %8C €T €0 - — k08 #x6T #xx€E€ 607 #xx99 wxLT oI 0T 80" wxxl¥’ #%8C Y0 60 N0 20" €L 9l
“xe[

€0° LS 80 0 - *CC €0 — - ST - wxbC 90" CI'— el sxxbL 91" SO°— 80 — 1% #5569 S0 #xVT «*1C 100—  €L'SI
aao

9T [ 90" ST #xx8Y"  #xx€C - *€C ##x87 — sxxlS ST — or #xCC  ##x1S #xx0F 60" — 60 LT 10" — 00 #x¥C wx¥T €L VI
a

#5%5E < el — €I wxxlE %8S - oI LO" sxsxlS - L0 = #:9T IT" sxsPE #5465 SO — or 0 - 10 LO #61°  ##:9F" €L CI
“mem

- - - - - - - - - - - - 90— #0C — €= 60 —  wxSP 481 — 148 1T 90— 80— ¥0O— CLTI
“IQAO

#x%5S 1 or- €T [ Y0 — #xxSS (SO £ *0C - - #x 1T #9T° 148 SO wuxl¥’ cr el €0’ L0 L00 TL'TI
xe|

LO" ##xC9° 10° 10° el €0’ - €0 LS *0T 48 - or - LT 100 ¢TI’ — 0 #x%L9’ 10° LO0" #x0T L0°  TL'0I
adao

80" 91 0 80" #xx0F  xxLT - YT 4 RO FS £ - 1T *0T —  sxxlS LO"  #x£T or 90 C0" w559V wwxCE cL’6
an

#%8C 9" SI'— 90" ##xCE  #xx0S - 148 T w0V wesen6S - %290 (4TINS - 90 S0 0" — or 10" ##49C  ssx€S L8
“em

- - - - - - - - - - - - - - - - - 80 %817 #%CC 0" — 100 €0 — IL°L
“IQAO

#%%09" L0— 60— oc 10— Lo — xS T — L0 10° — %09 90" — 90" 1% - - er [ 148 or 1 IL9
xe[

#I1T wxxlS 60 90 S o' — - 60" #xx9F" 0 W - - A8 #4%C9’ 60"  T0 — - 80 - [4 YT #ST° cr 1L°S
vd

Y0 80" — 80 — 100 €I'— - ] S0 LT'— 0T -— - 10° ST = 100 ¥0° — - L= 1= YA €0 60 1LV
VN

148 10" — €0 *LT 80" €T - ST I 61" LT - el €0 — 0 S0} - 1T SO wxxTV — - 0 €0’ IL°¢
ado

LT =0T 6l 10" #+9T x0T - *ST LT VT 61" - S0 *CC #xx9V %197 - y0’ el 80" or — xxxSY ILC
an

#PC xxxSE€ 60" — 60" ##x€C  wxx8% - 90 O  #sPT w19 - 1% OT" s CE €S - 148 80 SO0 — 10" sexxSH - L1

€T (14 IC 0T 61 81 L1 91 Sl 14! €l 4! I 01 6 8 L 9 S 14 € [ I

(TeuoSeIp 2a0qe) sa[qeLreA [eurdred pue (JeuoSerp mo[aq) SI[qeLIeA [euIdjeW pue swoldwAs (D Uoam)aq SUOTIR[QIIOJIAU] € d|qel

pringer

a's



794 Child Psychiatry & Human Development (2018) 49:786-799

= x*/df=2.29, RMSEA = .09, CFI=.86, SRMR =.08. For
al g; é paternal laxness, there were no significant cross-lagged
x % effects between CD symptoms and paternal laxness, con-
r 5 - trolling for ODD symptoms and paternal education. All four
Sl RS ! g fit indices also showed mediocre fit to the data, Xz/df =2.20,
) = RMSEA =.09, CFI=.86, and SRMR =.08. Multigroup
sl s § analyses examined whether the relations between paternal
g parenting behaviors and CD symptoms differed for boys
R = g versus girls; no sex differences emerged, so these results
o I E are not reported.
=& 7|2
< . .
e = |3 Discussion
‘ 5
- =] % E In line with recent efforts to clarify the role of parenting
ol 5 behaviors in the development of CD symptoms and vice
?:D . ; versa [55], the current study longitudinally examined recip-
=l = i rocal relations between maternal and paternal parenting
o g behaviors and CD symptoms in preschool boys and girls,
=l I % controlling for ODD symptoms and parental education. Sev-
2 %‘ eral parent-to-child effects emerged. Increases in mothers’
= i overreactivity predicted increases in children’s CD symp-
. % toms across the preschool years, and decreases in mothers’
il RS g warmth predicted increases in children’s CD symptoms
. § from T3 to T4. Less evidence was found for child effects;
I3 IS E however, increases in children’s CD symptoms predicted
i 2 increases in fathers’ overreactivity from T3 to T4. Recipro-
=le 8 g cal effects between girls’ CD symptoms and paternal nega-
. & & tive affect were also found.
s % rvf § Our findings that maternal overreactivity and paternal
) - negative affect predicted later CD symptoms are consist-
- 2 E ent with some studies of parenting effects in older children.
o E In the Developmental Trends Study, Wakschlag et al. [15]
e § found that harsh discipline predicted CD diagnosis in a sam-
o E ple of referred school-age boys, and Hipwell et al. [18] also
g 33 & found that maternal harsh discipline predicted CD symp-
A g toms. Intervention research provides experimental support
é 3 § for the effects of negative parenting on CD in school-age
e | S children; participation in a multimodal intervention (Fast
i < Track) was associated with lower scores on harsh discipline,
- % ;I ¢§> which in turn predicted decreased levels of CD symptoms
& [56]. The current study extends these findings and shows
. o effects of negative parenting on the development of CD
+]8 a g symptoms at the within-individual level. In contrast to Hip-
X S é well et al. [18], we did not find evidence for child effects on
£ d &y overreactivity. It may be the case that CD symptoms in older
i Qé g _;X& children have a greater effect on parenting behaviors [20],
) s = é g *_ or perhaps relations would have emerged if measured over
ERD - E ?/ a different time frame.
g . é S ?ZQ With respect to positive parenting behaviors, the current
e s = = g 5 study found an effect of mothers’ warmth towards the end
2 T s 8g v of the preschool age-range. This effect is consistent with
e G°E71 28 & cross-sectional research on positive parenting practices and
@ Springer
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.58 (.06) " .74 (.08)"" .79 (.08)"** .75 (.08)"
T1 Maternal 3 T2 Maternal 3 T3 Maternal 3 T4 Maternal
Overreactivity -03(.07) Overreactivity 03(.08) Overreactivity 03(.07) Overreactivity
.08 (.04)* .09 (.04)* 11 (.05)"
) .19 (.06)" .02 (.07) .18 (.05)"
.16 (.07)
.08(.05) .08(.05) .07(.05)
T1 CD Symptoms 23 (.06)'" T2 CD Symptoms .25(06)** T3 CD Symptoms  .03(.10): T4 CD Symptoms
.46 (.05)"
-.02(.04) -.03(.05) -.03(.05)
\4
T10DD Symptoms ~ —— .29 (.05)" —>» T20DD Symptoms |— .31(.05)"" T3 ODD Symptoms .30 (.05)"" T4 ODD Symptoms
x AN \ —7
50 (.08)" 37 (.04) 51(05)" 54(06)"  .37(04)" .70 (.08)™" .35 (.04)""

.25 (.08)"

Fig. 1 Fixed effects model for CD symptoms and maternal overreac-
tivity, controlling for ODD symptoms. Standardized coefficients are
presented and standard errors are presented in parentheses. Models
do not present parental education as a control for simplicity purposes.
The parent latent variable controlled for between-subject time-invar-

CD in older children. Pfiffner et al. [57] found that school-
age boys and girls with ADHD with comorbid CD, but not
ODD, had parents who demonstrated lower maternal warmth
and involvement. Maternal warmth has also been found to
distinguish between children with CD, emotional disorders,
and controls; mothers expressed the least warmth to chil-
dren with CD [58]. Longitudinal research on older children
provides further support for the importance of positive
parenting; Hipwell et al. [18] found that maternal warmth
inversely predicted CD symptoms in girls. Recent research
with preschool children may explain the lack of mother-to-
child effects early on. In a different study, maternal warmth
at age 2 years predicted callous-unemotional (CU) traits at
age 3 years, but did not predict behavior problems [27]. It
is possible that whereas the effects of negative parenting on
CD symptoms are more immediate, limited warmth may first
exert its influence via CU traits and later on CD symptom:s.
CU traits were not assessed in the current sample, which
limits our ability to test this relationship.

The lack of reciprocal relations between CD symptoms
and laxness (both maternal and paternal) was contrary to our

iant factors for T2-T4 parenting behaviors (as a predictor); the child
latent variable controlled for between-subject time-invariant factors
for T2-T4 children’s symptoms (as a predictor). *p <.05, **p<.01,
**¥p <.001

hypothesis that was based on coercion theory; however, it
was consistent with some previous findings. Burke et al. [20]
did not find reciprocal relations between CD symptoms and
timid discipline, a construct related to laxness. In previous
research using this data set, we found that paternal laxness
was linked with ODD [22]. Thus, it may be that laxness
plays a role in ODD, but not CD. Overall, these findings
are consistent with research supporting differential relations
between parenting behavior and children’s CD versus ODD
symptoms.

We found fewer child-to-parent effects than predicted
based on coercion theory, and these effects were focused
on fathers. Increases in CD symptoms at age 5 years pre-
dicted changes in fathers’ self-reported overreactivity, and
girls’ initial CD symptoms predicted negative paternal affect
3 years later. Studies with young children have produced
mixed results, with some studies demonstrating child-to-
parent effects [23, 26]. However, these studies did not dis-
tinguish between-individual effects from within-individual
effects, factors that could have contributed to their findings.
It is possible that the effects of CD emerge more consistently
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at later ages [e.g., 18, 20] or operate across a different time
frame. However, the present study suggested that fathers
may respond earlier or more strongly to CD symptoms in
girls versus boys. Overall, the findings point to the impor-
tance of examining how fathers may respond differently to
girls’ versus boys’ behavior problems [34].

In the present study, the relations between mothers’ and
fathers’ parenting behaviors and CD symptoms differed.
Most parent-to-child effects were found for mothers, and the
child-to-parent effects were only found in fathers. Consist-
ent with the present study, Verhoeven and colleagues found
child effects for fathers, but in contrast to the present study,
they found similar child effects in mothers [26]. The present
study adds to the handful of longitudinal studies of the rela-
tion between fathering and young children’s externalizing
problems, and extends this literature by suggesting that for
CD symptoms, there may be differences in the effects of
maternal and paternal parenting behaviors. Future research
ought to further examine such differences as these may have
important implications both for theory and intervention.

Overall, our findings did not entirely support coercion
theory in explaining the development of CD symptoms
during the preschool years. Reciprocal effects were only
observed for girls in one of the two time-point models for
fathers. Previous research in this area has suggested that
annual assessment may not be able to detect reciprocal
effects [14]; however, the present study found evidence for
reciprocal effects across a three-year period for girls and
paternal negative affect. It should be noted that this find-
ing came from a traditional cross-lagged model, and so it is
possible that between-individual factors could account for
the effects. Another explanation for the lack of additional
reciprocal effects found is that other models may better
explain the development of CD symptoms when they first
emerge [59]. Future research ought to continue addressing
the current methodological gaps in the literature to better
understand causal influences on the development of CD
symptoms [55].

Study Limitations

Several limitations of the current study should be noted.
First, the present study would have benefitted from hav-
ing access to audiotapes at T2 and T3, which would have
allowed the use of fixed effect models in all analyses. Sec-
ond, the present study suffered from some dropout, and less
complete data for some variables than others. Nevertheless,
this study used MLR estimation, which makes use of all
available data to obtain the most reliable possible estimates
[52]. Third, this study relied on parent report to assess
children’s CD symptoms; additional assessment sources
should be included in future work. Fourth, although this
study examined several dimensions of parenting behavior,

@ Springer

there are a number of other dimensions of parenting, such
as physical punishment and parent involvement, that should
be examined. Fifth, despite the ethnically diverse sample, it
was not possible to examine how cultural factors might be
relevant to the relations examined. Future studies ought to
examine how cultural factors might influence the relations
between parenting behaviors and children’s CD symptoms.
Lastly, the current study did not examine CU traits [19],
which may moderate the influence of parenting behaviors.

Conclusions/Implications

This is the first study to examine reciprocal effects, includ-
ing within-individual effects as well as between-individual
effects, between parenting behavior and CD symptoms in
preschool children. The current study found evidence that
points to overreactivity and warmth as key parenting behav-
iors in the development of CD symptoms, and to a lesser
extent to the influence of CD symptoms on paternal parent-
ing. Results highlight the possible role parenting may have
in the development of early-onset CD symptoms and support
the call to include fathers in research examining the develop-
ment of these symptoms. The differences between mothers
and fathers in the relation between parenting and CD symp-
toms extend the literature in this area [60]. These differences
between mothers and fathers need to be considered in future
developmental models of CD.

The current study raises several issues that future research
can address to better understand the emergence and devel-
opment of CD symptoms during the preschool years. First,
processes that contribute to the expression of CD symptoms
appear to begin prior to 3 years of age as these symptoms
were already present at this age in the present sample. Simi-
larly, consistent with the literature on externalizing behavior
disorders from preschool-age to school-age [54], a decline in
the average CD symptoms at T4 was observed in this study.
Longitudinal research with even younger children using
fixed effects regression models may provide more insight
on the processes leading to the expression of this condition.
Moreover, inclusion of biological, psychological, and envi-
ronmental covariates in future models could help disentangle
their contributions to the development of CD [33]. In terms
of intervention implications, support for parents with young
children who exhibit CD symptoms is warranted. Early inter-
vention may be beneficial to parents, as interventions have
limited effectiveness once CD symptoms are established in
school-age children [61]. More specifically, strengthening
the parent—child relationship by reducing parental overre-
activity and negative affect and increasing warmth early in
development may help to halt the development of CD symp-
toms. This study provides further evidence to support the
inclusion of fathers in interventions for children who exhibit
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CD symptoms in early childhood. Clinicians can use infor-
mation from this study to motivate paternal involvement,
given that fathers appear to be active players in the devel-
opmental cycle of CD symptoms. Furthermore, the findings
of the present study suggest that certain intervention goals
might be emphasized for mothers (e.g., increase warmth and
reduce overreactivity), and others for fathers (e.g., decrease
negative affect). More longitudinal intervention research is
needed to explore this possibility.

Summary

Research suggests that CD symptoms emerge during the
preschool years; however, little is known about their early
development and effects on parenting behavior, and vice
versa. This issue is further complicated by the high comor-
bidity rates between CD and ODD symptoms, as well as
research suggesting that both CD symptoms and parenting
behaviors are influenced by an array of other factors (e.g.,
genetic propensities). Using advanced statistical methods
that control for between-individual factors as well as ODD
symptoms and parental education, the present study was able
to show that increases in maternal overreactivity predicted
increases in CD symptoms across the preschool years, and
a decrease in maternal warmth when children were 5 years
old predicted an increase in children’s CD symptoms a year
later. Also, increases in children’s CD symptoms at 5 years
of age predicted increases in fathers’ overreactivity a year
later. A traditional cross-lagged model also suggested recip-
rocal effects between girls’ CD symptoms and paternal nega-
tive affect across a three-year period. Findings have implica-
tions for theory, and for interventions intended to halt the
progression of CD symptoms, and raise questions to guide
future research on both theory and intervention. The results
highlight the importance of understanding the early develop-
ment of CD symptoms and maternal and paternal parenting
behaviors in families of preschool children.
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