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Abstract Parents of children affected by developmental de-
lays (DD) have been shown to experience elevated levels of
parenting stress compared to parents of typically developing
children. Recent studies suggest that higher levels of parenting
stress can adversely impact child behavior, such that higher
levels of parenting stress are often associated with higher
levels of both internalizing and externalizing behavior prob-
lems. However, the specific mechanisms through which par-
enting stress influences child behavioral outcomes remain un-
clear. The parent-child relationship may be one potential me-
dium through which parenting stress impacts child behavioral
outcomes. The current study involved data from the Mindful
Awareness for Parenting Stress Project, a randomized con-
trolled trial examining the efficacy of mindfulness-based
stress reduction in reducing parental stress and subsequent
child behavior problems. Participants included 102 parents
of children, ages 2.5 to 5 years old, with DD. Results of a
multiple mediation analysis indicted that one component of
the parent-child relationship, parent-child relational frustra-
tion, significantly mediated the relationship between parenting
stress and child outcomes, such that higher levels of parental
stress at baseline were associated with increased relational
frustration, which in turn was associated with more total child
behavior problems. Recognizing that dyadic parent-child fac-
tors such as relational frustration impact the association be-
tween heightened parenting stress and adverse behavioral
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outcomes among children with DD may allow interventions
to be developed that not only reduce parenting stress, but also
specifically target improving the parent-child relationship,
with the ultimate goal of decreasing child behavior problems
among children with DD.

Keywords Parenting stress - Child behavior problems -
Developmental delay - Parent-child relationship

It has been well documented that parents of children affected by
developmental delays (DD) report considerably more parenting
stress than parents of typically developing (TD) children
(Baker et al. 2003; Emerson 2003; Estes et al. 2009; Gerstein
et al. 2009; Hauser-Cram et al. 2001; Oelofsen and Richardson
2006). The elevated levels of stress experienced by these par-
ents may often be in the clinical range and show a chronic,
persistent trajectory (Crnic et al. 2005; Gerstein et al. 2009;
Oelofsen and Richardson 2006; Tervo 2012; Webster et al.
2008), which in turn has been linked to adverse outcomes, such
as higher levels of maternal distress and depression, poor phys-
ical health status, marital difficulties, and reduced overall fam-
ily wellbeing (Eisenhower et al. 2009; Hastings et al. 2006;
Herring et al. 2006; Kersh et al. 2006). Parents of young chil-
dren with DD who experience persistent stress may show less
effective coping mechanisms, increased emotional problems,
decreased maternal self-efficacy, more authoritarian parenting
styles, and both negative interactions and decreased involve-
ment with their children, which can have a particularly adverse
impact on their children during early development (Crnic et al.
2005; Crnic and Low 2002; Hauser-Cram et al. 2001).
Studies examining stress outcomes for parents and children
have adopted different conceptualizations of stress that vary
according to form, origin, and chronicity, including the daily
hassle model (Crnic and Greenberg 1990), major life stressors
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(Cmic et al. 2005), stress resulting from financial hardship
(Gershoff et al. 2007), and stress related to child developmen-
tal outcomes (Gerstein et al. 2009). When investigating par-
enting stress as it directly relates to the challenges presented
by being a parent in general, the theoretical model often uti-
lized is the parenting distress scale outlined by the Parenting
Stress Index-Short Form (PSI-SF; Abidin 1995). The PSI
model of parental distress focuses on the experience of stress
within parenting roles independent of child behavior prob-
lems, which is an important consideration in studies investi-
gating the relationship between parenting stress and child be-
havior problems because it allows reported distress and be-
havioral outcomes to be examined as separate constructs and
reduces potential issues with high degrees of interrelatedness
among predictor and outcome variables.

Substantial literature suggests that children with DD dis-
play clinically significant levels of behavior problems across
early childhood and the preschool period (Baker et al. 2002,
2003; Crnic et al. 2004; Emerson and Einfeld 2010; Merrell
and Holland 1997; Tervo 2010). Research has also demon-
strated that relative to TD children, the presence of both ex-
ternalizing and internalizing behavior problems is more prev-
alent among children with DD (Anthony et al. 2005; Baker
et al. 2002, 2010; Emerson and Einfeld 2010; Merrell and
Holland 1997; Neece et al. 2011, 2013). Given the prevalence
of both externalizing and internalizing behavior problems in
children with DD and the link between these types of chal-
lenges and future comorbid psychiatric difficulties as well as
heightened parenting stress, early global problem behaviors
are an important indicator of risk (Baker et al. 2010;
Cormack et al. 2000; Dekker and Koot 2003).

Parenting stress is a significant risk factor for exacerbating
child behavior problems among children with DD. Children
with DD whose parents experience elevations in parenting
stress are at risk for a host of unfavorable outcomes including
increased internalizing and externalizing behavior problems
and decreased social competence (Anthony et al. 2005;
Donenberg and Baker 1993; Neece et al. 2012). Research
has indicated a strong, mutually escalating, and reciprocal
relationship between parenting stress and overall levels of
child behavior problems, such that increases in parenting
stress predict increases in child behavior problems, and in-
creases in child behavior problems subsequently predict in-
creases in parenting stress (Baker et al. 2003; Neece et al.
2012). Therefore, improved understanding of the association
between parenting stress reduction and child behavioral func-
tioning is critical in identifying and, ultimately, disseminating
targeted family supports.

The mechanisms underlying the association between par-
enting stress and child challenging behaviors in families of
children with DD remain unclear and understudied
(Anthony et al. 2005; Crnic et al. 2005; Hastings 2002).
However, findings from the broader developmental literature
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suggest the important role that parent-child interaction may
play in understanding the cascading effects of parenting stress
upon child functioning (Anthony et al. 2005; Crnic et al. 2005;
Deater-Deckard et al. 1998; Deater-Deckard and Scarr 1996;
Jackson and Huang 1998; Ostberg and Hagekull 2000). For
example, a longitudinal study investigating risk factors related
to parenting stress and child adjustment among a socioeco-
nomic and ethnically diverse sample of families recruited dur-
ing the kindergarten period revealed associations between
stress, poor parenting behaviors (e.g., harsh discipline, posi-
tive attitudes toward aggression, lack of father involvement,
exposure to violence, lack of positive/proactive strategies),
and child maladjustment (Deater-Deckard et al. 1998).
Negative parenting behaviors, including harsh discipline, hos-
tility, and rejecting behavior, have consistently been linked to
increased child behavior problems in families of children with
typical development, both concurrently and over time
(Campbell et al. 1996; Lansford et al. 2010; Luoma et al.
2004; Sellers et al. 2014). In contrast, positive parenting be-
haviors, including warmth and sensitivity, emotional avail-
ability, and provision of clear structure and rules, have been
found to predict positive child emotional and behavioral func-
tioning (Alegre 2010; Anthony et al. 2005; Crnic and Neece
2015; Deater-Deckard et al. 1998; Sellers et al. 2014; Smith
and Prinz 2001). Of note, low-income, single, ethnic minority
mothers have been shown to be particularly vulnerable to
negative parenting outcomes (Jackson 2000).

Parenting is a complex process that can be drastically im-
pacted by having a child affected by DD. Dyadic parent-child
relationships can be altered by a multitude of both child- and
parent-related factors including the mere presence of a delay,
co-occurring disruptive behaviors, a heightened need for guid-
ance and support (e.g., providing more directives and a greater
number of commands), increased irritation and decreased tol-
erance related to child functioning and behavior, greater de-
mands placed on caregivers, and higher levels of stress and
poor mental health status among parents (Blacher et al. 2013;
Costigan et al. 1997; Crnic et al. 2005; Floyd et al. 2004,
Hanson and Hanline 1990; Hastings and Brown 2002). Of
these, parental factors have been shown to have the greatest
impact on children with developmental risk, especially in the
context of externalizing behavior problems and heightened
parenting stress (Denham et al. 2000). Previous research sug-
gests that over time, the increased demands placed on parents
of children with DD can lead to feelings of ineffectiveness as a
parent, increased strain in parent-child relationships, de-
creased coping mechanisms and self-efficacy, and interactions
characterized by lack of pleasure and positivity. Ultimately,
this pattern of diminished parenting resources can result in
coercive dyadic interactions between the parent and child, as
well as less positive, consistent, and effective parenting be-
haviors overall (Brown et al. 2011; Crnic et al. 2005; Garner
et al. 2013; Hastings 2002; Williford et al. 2007). Evidence
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also suggests that parents of children with DD exhibit an over-
all higher level of negative parenting behaviors in dyadic in-
teractions compared to parents of TD children (Blacher et al.
2013; Fenning et al. 2007).

While studies have not yet examined whether parenting
stress and child behavior problems are indirectly related
through parent-child relational factors, specific aspects of
the parent-child relationship have been linked to both par-
enting stress and child outcomes. For example, discipline
styles and practices have been implicated in various psy-
chosocial outcomes such that authoritarian and permissive
parents tend to have children who are at risk for lower
cognitive performance, isolation from peers, decreased
ability to self-regulate, and increased risk of conduct
problems, which have been shown to stem from parental
psychological distress (Aunola and Nurmi 2005; Heller
et al. 1996; Howard et al. 2004; Wolfradt et al. 2003).
Research has also linked factors indicative of frustration
in the dyadic relationship (e.g., intrusiveness, hostility)
with problematic child outcomes such as greater emotion
dysregulation and increased externalizing behavior prob-
lems (Brown et al. 2011; NICHD Early Child Care
Research Network 2004). In addition, formation of adap-
tive dyadic attachment can be negatively impacted by pa-
rental mental health status, and compromised attachment
in parent-child relationships has been associated with low-
er levels of maternal sensitivity, responsiveness, and abil-
ity to discriminate between various types of behavioral
indicators, as well as higher rates of insecure attachment
among children (Cerezo et al. 2008; Korja et al. 2010).
Parenting confidence has also been shown to be compro-
mised by parental mental health status. A study by
Oyserman et al. (2005) provided evidence that parenting
confidence mediated the relationship between maternal
psychopathology and poor child outcomes in a sample
of mothers with serious mental illness. Finally, research
examining positive aspects of the parent-child relationship
has noted that parents who report a positive impact of
having a child with DD report lower levels of stress, less
restrictiveness in their roles as parents, and a higher sense
of competence about and confidence in their parenting
(Hanson and Hanline 1990).

Despite a general lack of research investigating compo-
nents of the parent-child relationship as mechanistic factors
through which parenting stress and behavior problems specif-
ically relate to one another, parent-child relational variables
have been implicated as playing a mediating role between
larger scale family stressors and development of child psycho-
pathology. A meta-analysis by Grant et al. (2006) noted sup-
port for parent-child relationships and parenting behaviors as
mediators to the relationship between cumulative stressors
(e.g., negative affect, self-esteem, delinquency, family cohe-
sion/conflict) and psychological symptoms in children and

adolescents. On the other hand, the findings of Brown et al.
(2011) suggest a plausible additive, rather than meditational,
relationship between child risk status, negative parenting, and
child demandingness. In either case, given the prominence of
comorbid psychopathology among children with DD and el-
evated levels of behavior problems, the findings of previous
studies underscore the importance of understanding the role of
parent-child relational factors given potential implications for
developing targeted interventions to reduce child behavior
problems in this population (Baker et al. 2010; Cormack
et al. 2000; Dekker and Koot 2003). Although parent-child
interactions are inherently bidirectional in nature, the majority
of research has focused on the direction of effect from parent
to child, especially in light of the potential for negative par-
enting to adversely impact child outcomes.

Although parenting stress is a substantial problem among
parents of children with DD and has been consistently linked
to poor parental as well as child outcomes, very few interven-
tions aimed at treating child developmental problems actually
target improvement of parental stress. Rather, most programs
focus on parent training or direct child intervention.
Moreover, studies have specifically highlighted an ever-
mounting need to establish consistent, evidence-based,
parenting-mediated interventions for families affected by DD
(Bearss et al. 2015; Oono et al. 2013). Mindfulness-based
stress reduction (MBSR) is one particular intervention that
has been well-established with over two decades of extensive
research as an evidence-based stress reduction practice
(Chiesa and Serretti 2009), and a growing number of studies
support its effectiveness in reducing stress among parents of
children with DD (Baer et al. 2012; Bazzano et al. 2015;
Dykens et al. 2014; Evans et al. 2011; Neece 2013). These
studies indicate that MBSR is not only effective in reducing
stress but also anxiety and depression while promoting overall
parental wellbeing (Baer et al. 2012; Bazzano et al. 2015;
Dykens et al. 2014; Evans et al. 2011; Neece 2013).
Furthermore, a recent study examining the feasibility of
implementing an MBSR intervention with parents of young
children with DD suggests that this intervention technique can
not only be effectively implemented with such populations,
but also is associated with significant reductions in both par-
enting stress and child behavior problems (Neece 2013).

Despite substantial evidence that parenting stress and child
behavioral outcomes are linked to one another, the specific
mechanisms through which parenting stress exerts its impact
have yet to be elucidated. Recent studies have pointed to an
ever-growing need to increase understanding of parenting var-
iables such as parent-child relational factors as possible medi-
ators to the relationship between parenting stress and child
behavior among families of children with DD specifically
(Anthony et al. 2005; Crnic et al. 2005; Deater-Deckard
et al. 1998; Hastings 2002). Due to the fact that parenting
stress is extremely prevalent among parents of children with
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DD and can lead to more negative mental health conse-
quences, it has also been suggested that interventions should
go beyond simply teaching parenting skills and should instead
target methods of reducing parenting stress (Anthony et al.
2005; Crnic and Neece 2015).

The aim of the current study was to further examine the
mechanisms through which parenting stress impacts the
parent-child relationship and in turn influences behavior in
children affected by DD. We hypothesized that parent-child
relational factors would serve as mediators to the relationship
between parenting stress and child behavior problems such
that lower levels of parental involvement, confidence, attach-
ment, and negative/harsh discipline practices, and higher
levels of relational frustration would be related to higher levels
of stress and behavior problems. Parenting stress and charac-
teristics of the parent-child relationship as predictors of
change in child behavioral outcomes were examined at base-
line following implementation of the MBSR intervention.

Method
Participants

The current study employed data from the MAPS study at
Loma Linda University, which included two cohorts of par-
ents and their children 2.5 to 5 years old with DD. Phase 1 was
conducted in 2012 and included 46 parents and their children.
Phase 2 was initiated in 2013 and included 45 parents and
their children. Families who participated in the MAPS
Project were primarily recruited through Inland Regional
Center (IRC) in Southern California, a government agency
that provides services to individuals with disabilities.
Additional participants were recruited through local elemen-
tary schools, the local newspaper, and community-based dis-
ability groups. Families who met study criteria were identified
from IRC’s computerized databases and were sent a letter and
brochure detailing the study. Interested parents either
contacted the MAPS Project by phone, returned a postcard
requesting us to contact them, or submitted their contact in-
formation on the MAPS website.

Inclusion criteria for participation in the study were: (1)
having a child 2.5 to 5 years old, (2) the child was determined
to have a developmental delay by IRC or an independent
assessment, (3) parent reported more than ten child behavior
problems (the recommended cutoff score for screening chil-
dren for treatment of conduct problems) on the Eyberg Child
Behavior Inventory (ECBI; Eyberg and Ross 1978), (4) parent
was not receiving any form of psychological or behavioral
treatment at the time of referral (e.g., counseling, parent train-
ing, parent support group, etc.), and (5) parent agreed to par-
ticipate in the intervention. For Phase 1 of the study, parent
ability to speak and understand English was also an
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inclusionary criterion due to limitations in study resources;
however, for Phase 2, monolingual Spanish-speaking families
were eligible for participation.

In order to be included, parents must also have completed
all initial measures and attended the initial assessment before
the beginning of the first intervention session. Of the 192
families that were screened, 143 were determined to be eligi-
ble, and 130 parents enrolled in the study. Twenty parents
completed the initial assessments but dropped out of the study
before the intervention began, leaving a total of 110 parents in
the combined study sample. The demographic characteristics
of the participants in the combined sample are presented in
Table 1. Of particular note, the current sample was relatively
diverse in terms of ethnicity and socioeconomic status, with
approximately half of the participants identifying as Hispanic
and more than 50% earning less than $50,000 per year. The
final sample utilized in the current analyses was determined
by the number of parents who had complete data on all rele-
vant measures of interest, resulting in a total of 102 parent-
child pairs. Participants were excluded from the analyses if
they were missing data on any of the relevant measures uti-
lized in the analyses. Little’s MCAR test evidenced that data
was missing at random, rather than systematically (x* =
101.631, df= 306, p > .05). There were no demographic dif-
ferences between participants who completed the intervention
and those who dropped out.

Procedure

Once parents communicated interest in participating, study
personnel conducted a phone screen to determine the eligibil-
ity of the parent(s). If the parent(s) met inclusion criteria, a
baseline laboratory assessment with the parent(s) and child
was scheduled. Prior to the initial assessment, parents were
mailed a packet of questionnaires that was to be completed
before arrival at the assessment. Although participation of
only one parent was required, both parents were allowed to
participate if they chose to do so. In this case, one parent was
chosen as the primary participating parent (i.e., they were
responsible for the majority of the child’s caregiving, had
more interaction with the child, and/or had more relevant
knowledge of the child’s functioning) who completed all of
the assessment measures. For the purposes of the current
study, only data from the primary caregiver were examined.
The initial assessment took place in a laboratory setting. At
this assessment, parents were given an informed consent doc-
ument that was reviewed by the study personnel. After com-
pleting the informed consent and an interview to collect de-
mographic information, parents were randomly assigned to
either the immediate treatment or waitlist control intervention
group.

The MBSR intervention followed the manual outlined by
Dr. Jon Kabat-Zinn at the University of Massachusetts
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Table 1 Demographic characteristics of participants from phase 1 and
phase 2 of the MAPS study
n=102

Children

Gender (% boys) 70.90

Mean age in years (SD) 4.27 (1.41)
Ethnicity

Hispanic (%) 50.00

Caucasian (%) 27.30

African American (%) 2.70

Asian (%) 2.70

Other (%) 17.30
Participating parent

Mean age in years (SD) 36.42 (7.60)

Marital status (% married) 68.20

Mean grade in school (SD) 14.37 (2.89)

Monolingual Spanish speaker (%) 17.50%

Family income (% > $50 k) 40.60

Medical Center (Kabat-Zinn et al. 1992). The MBSR program
included eight weekly 2-h sessions, a daylong 6-h meditation
retreat after class 6, and daily home practice for 3545 min
using audio CDs with instruction. Formal mindfulness exer-
cises included the body scan, sitting meditation with aware-
ness of breath, and mindful movement. The instructor for the
group had over 20 years’ experience practicing mindfulness
and teaching MBSR, completed the Advanced MBSR
Teacher Training at the University of Massachusetts Medical
Center, and had received supervision with senior MBSR
teachers through the Center for Mindfulness at the
University of Massachusetts Medical Center.

After the immediate treatment group completed the inter-
vention, parents participated in a post-treatment assessment
and completed the measures again. At the same time, the
parents assigned to the delayed treatment group also returned
to the laboratory to participate in the same assessment in order
to execute the waitlist control design. Each group also
returned at their respective 6-month follow-up time points to
complete an abbreviated laboratory assessment and packet of
questionnaires. After the completion of the project (all assess-
ments were conducted), parents received a short summary of
their child’s behavioral functioning in order to reinforce par-
ents’ efforts to improve their parenting skills as well as raise
awareness of remaining concerns.

Measures

Parenting Stress Index-Short Form (PSI-SF, Abidin 1995)
The PSI was used to assess parenting stress. The PSI-SF con-
tains 36 items that are rated on a 5-point Likert scale ranging
from “Strongly Agree” (1) to “Strongly Disagree” (5) and

contains three subscales, parental distress, parent-child dys-
functional interaction, and difficult child, which are combined
into a total stress score (Abidin 1995). The PSI also includes a
validity index, which measures the extent to which the parent
is answering in a way that he or she thinks will make them
look best. A score of 10 or less on this index suggests that the
reporter is responding in a defensive manner and indicates that
caution should be used in interpreting any of the scores. There
were no participants in the current sample who had a defen-
sive responding score less than or equal to 10 at the baseline or
post-treatment assessments. PSI data were collected at both
the baseline and post-treatment assessments.

In terms of the individual subscales, we used the parental
distress subscale, which measures the extent to which the par-
ent is experiencing stress in his or her role as a parent. This
subscale was utilized because it assesses parental stress inde-
pendent of child behavior problems, which is also a key out-
come variable of the current investigation. Previous studies
have supported sound reliability and validity of the PSI-SF
(Abidin 1995), and the internal consistency for the parental
distress subscale in our sample was high (o =.89).

Parenting Relationship Questionnaire (PRQ, Kamphaus
and Reynolds 2006) The Parenting Relationship Questionnaire
is a 45-item scale designed to assess the relationship between the
primary caregiver and his or her child. The scale measures this
construct through five subscales including attachment, discipline
practices, involvement, parenting confidence, and relational frus-
tration. The attachment subscale measures the affective, cogni-
tive, and behavioral relationship between a parent and child that
results in feelings of closeness, empathy, and understanding on
the part of the parent for the child. Discipline practices are a
measure of parent tendency to consistently apply consequences
or punishment in response to a child’s misbehavior, along with a
corresponding belief that rule establishment and adherence to
rules is desirable. The involvement subscale looks at the extent
to which the parent and child participate together in a variety of
common activities, in addition to the parent’s knowledge of the
child’s activities. The parenting confidence subscale measures
level of parent comfort, control, and confidence in relation to
the parenting process and parental decision-making. Finally, the
relational frustration subscale is a measure of the parent’s level of
stress in relating to or controlling the behavior and affect of the
child, along with the tendency to be over reactive and frustrated
in parenting situations.

Parents responded to the questions on the PRQ on a 4-point
Likert scale ranging from “Never” (1) to “Almost Always”
(4). The PRQ is supported as having sound reliability and
validity (Kamphaus and Reynolds 2006). In the current sam-
ple, Cronbach’s alpha coefficients for five subscales were
moderately high and were as follows: Attachment (x=.75),
Discipline Practices (x =.87), Involvement, (x=.84),
Parenting Confidence («x=.71), and Relational Frustration
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(x=.80). PRQ data were collected at both the baseline and
post-treatment assessments.

Child Behavior Checklist for Ages 1.5-5 (CBCL, Achenbach
2000) The CBCL 1.5 to 5 was used to assess child behavior
problems. The CBCL contains 99 items that are rated as “not
true” (0), “somewhat or sometimes true” (1), or “very true or
often true” (2). Each item represents a problem behavior, such
as “acts too young for age” and “cries a lot.” The current study
analyzed the individual items through the total problem score
on the CBCL. The internal reliability for the total problem
score for our sample was high (& =.93) and previous research
indicates that this instrument has strong convergent validity
(Achenbach 2000). CBCL data were collected at both the
baseline and post-treatment assessments.

Data Analyses

The aim of the current study was to further examine the mech-
anisms through which parenting stress impacts the parent-
child relationship and in turn influences behavior and devel-
opment in children affected by developmental delay. Each
measured component of the parent-child relationship was ex-
amined in a meditational framework given the potential for
differential contributions. We hypothesized that the parent-
child relational factors would mediate the relationship be-
tween parenting stress and child behavioral outcomes. For
the purposes of the current study, relationships in the media-
tion models were examined at baseline to first test if the pro-
posed variables of interest were indeed associated. Initial anal-
yses examined concurrent associations between parenting
stress, parent-child relational factors, and child externalizing
behavior problems, in the direction of parenting stress to child
behavior. We did a preliminary test of the bidirectional model
(e.g., child behavior to parenting stress) to ensure proper di-
rectionality of proposed model; however, it was not signifi-
cant. Follow-up analyses then tested the extent to which base-
line levels of parenting stress and parent-child relational fac-
tors were predictive of child behavior change following parent
treatment.

Given that we proposed each of the components of the
parent-child relationship would have a mediating effect on
the relationship between parenting stress and child behavior
problems, we employed a statistical technique known as mul-
tiple mediation. Multiple mediation is currently the most ap-
propriate mediation analysis method for testing the relation-
ship between a predictor variable and outcome variable when
the model consists of more than one mediating variable
(Preacher and Hayes 2008). A multiple mediation analysis
using the bootstrapping method was conducted for phase 1
and phase 2 combined in order to determine whether the five
measured components of the parent-child relationship mediate
the relationship between parenting stress and child outcomes
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while maximizing statistical power. These analyses were con-
ducted using “Indirect,” a multiple mediation macro devel-
oped by Preacher and Hayes (2008) for SPSS. The
bootstrapping method takes a sample of size n with replace-
ment from the original sample in order to calculate the indirect
(mediation) effect and the program repeats this process 5000
times. This procedure provides the total indirect effect, specif-
ic indirect effects for each mediating variable, and tests of all
pairwise comparisons among specific indirect effects, provid-
ing both standard errors and 95% confidence intervals (CIs).
Results are reported and interpreted with respect to bias-
corrected and accelerated (BCa) bootstrap Cls, because they
are generally considered to be most accurate (Briggs 2006;
Preacher and Hayes 2008; Williams and MacKinnon 2008).

Results

Demographic characteristics of the sample and variables uti-
lized in the analyses were assessed using standard descriptive
statistic frequency analyses (see Tables 1 and 2, respectively).
In order to evaluate the theoretical model proposed in the
current study, a multiple mediation analysis using the
bootstrapping method was conducted at baseline to test
whether the components of the parent-child relationship me-
diated concurrent relationships between parenting stress and
child behavior problems. Results of the multiple mediation
analysis, presented in Table 3, indicated that Relational
Frustration significantly mediated the relationship between
parenting stress and child behavior problems at baseline (see
Fig. 1). Specifically, as parenting stress increased by one-point
on the Parental Distress subscale of the PSI, child behavior
problems increased on the total problem scale of the CBCL by
.176 points, via the effect of Relational Frustration, BCa 95%
CI [.012, .501]. Attachment, Discipline Practices,
Involvement, and Parenting Confidence on the other hand
did not significantly mediate the relationship between parent-
ing stress and child behavior problems (p’s >.05). Pairwise
comparisons of the specific indirect effects showed that the
relative strengths of the five mediators were significantly dif-
ferent from each other, with relationship frustration better
predicting child behavior problems compared to the
Attachment (ab=.207, BCa 95% CI [.011, .547]),
Discipline (ab=.175, BCa 95% CI [.003, .510]), and
Involvement (ab =.185, BCa 95% CI [.002, .529]), but not
Parenting Confidence (p >.05); see Table 3.

Given that relationship frustration was a significant medi-
ator to the relationship between parenting stress and child
behavior problems at baseline, a follow-up analysis was con-
ducted to examine these effects longitudinally at post-treat-
ment, controlling for baseline levels of each respective vari-
able. Due to current problems with multiple mediation’s abil-
ity to investigate change over time using change or difference
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Table 2 Descriptive statistics for
variables utilized in the analyses Baseline Post-treatment
M (SD) Percent or M (SD) Percent or
percentile percentile
Predictor
PSI parental distress subscale score 91.18 (11.53) 73.91% (C) 31.62 (8.55) 39.29% (C)
Mediators
PRQ attachment 20.78 (4.51) 15th (NS) 22.65 (4.67) 34th (NS)
PRQ discipline practices 14.73 (5.74) 30th (NS) 15.27 (5.61) 30th (NS)
PRQ involvement 12.98 (4.49) 29th (NS) 14.67 (4.50) 37th (NS)
PRQ parenting confidence 11.18 (3.19) 9th (NS) 13.01 (3.29) 22nd (NS)
PRQ relationship frustration 11.44 (3.90) 95th (NS) 9.13 (3.50) 77th (NS)
Outcome
CBCL total problem score 71.08 (23.79) 76.47% (C) 60.52 (26.03) 60.71% (C)

% (C) percentage of sample in the clinical range, (NS) percentile rank for corresponding mean score based on the

normative sample

scores, regression’s ability to better handle missing data, and
no longer needing to test multiple mediators at the post-
treatment time point, regression was utilized for the follow-
up analyses (Cohen et al. 2003; Selig and Preacher 2009).
Specifically, hierarchical multiple linear regressions were
employed to examine change in parenting stress as a predictor
of change in parent-child relational frustration, and change in
parent-child relational frustration as a predictor of change in
child behavior problems. Results indicated that parenting
stress at post-treatment significantly predicted relational frus-
tration at post-treatment above and beyond baseline levels of
these variables (r=3.810, 95% CI [.085, .272], 3 =.430,
p <.001). Specifically, every 1-point decrease in parenting stress
was associated with a .179-point decrease in relational frustra-
tion. Additionally, relational frustration at post-treatment signifi-
cantly predicted child behavior problems at post-treatment above
and beyond baseline levels of these variables (¢ =2.464, 95% CI
[.321, 3.038], 3 =.226, p <.05). Specifically, for every 1-point

decrease in relational frustration, there was a 1.680-point de-
crease in behavior problems. Proportions of variance explained
by each regression model were 29.1 and 47.2%, respectively.
Regression results are presented in Table 4.

Discussion

The aim of the current study was to further examine the mech-
anisms through which parenting stress impacts the parent-
child relationship and in turn influences behavior problems
in children with DD. We derived a quantitative model that
assessed whether parent-child relational factors mediated the
relationship between parenting stress and child behavior
problems.

Interestingly, parent-child relational frustration emerged as
the only feature of reported parent-child interaction that sig-
nificantly accounted for the association between parenting

Table 3 Results of mediation

analyses testing the components Independent variable ~ Mediated effect Point estimate ~ SE BCa 95% CI

of the parent-child relationship as

mediators of the concurrent Parental distress PRQ subscale

relationship between parental Attachment -.032 053 [-.215,.031]

iirsotg:;;nd child behavior Discipline practices 001 023 [-.034, .075]
Involvement —.008 .041  [-.130, .049]
Parenting confidence .048 070  [—.045, .262]
Relational frustration 176* 120 [.017,.501]
Total indirect effect .186 131 [-.014,.519]
Attachment vs. relational frustration 208%* 131 [.011, .546]
Discipline practices vs. relational frustration 175* 124 [.003, .510]
Involvement vs. relational frustration .185%* 130 [.001, .529]

BCa 95% CI 95% bias-corrected and accelerated confidence interval

ignificant mediation effect or pairwise comparison
*Significant mediat ffect or p p
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Distress »  Behavior

Problems
Relational
Y| Frustration |
N
\
\

a=.134* b=1317*
\
\
\
\
\
\
\
\
\
\
\
\
. AN
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Parental ¢ Child
Distress N Behavior
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ab=.176*

Fig. 1 Mediation model predicting child behavior problems from
parental distress through the effect of parent-child relational frustration.
*Significant path

stress and child behavior problems in the present sample.
Parent-child relational frustration was found to be a mecha-
nism through which parenting stress impacts child behavior
problems in the current sample at baseline, such that higher
levels of parental distress were associated with increased rela-
tional frustration, which in turn were associated with more
child behavior problems. The relationship between parenting
stress, relational frustration, and behavior problems was also
evidenced at immediate post-treatment using hierarchical mul-
tiple linear regression, demonstrating evidence of this relation-
ship in the present sample following the MBSR intervention.
Direct effects in this model are consistent with those of previ-
ous studies demonstrating that both heighted parenting stress
and increased parental demands placed on parents of children
with DD are related to increased strain in parent-child rela-
tionships and may subsequently lead to coercive dyadic

Table 4 Results of hierarchical multiple linear regression analyses
predicting post-treatment PRQ relational frustration and CBCL total
problems from baseline PSI parental distress and PRQ relational
frustration

b SE B t P

PRQ relational frustration (post)
PRQ relational frustration (BL) .275 .098 .314 2.804 .007
PSI parental distress (BL) —.079 .046 —.199 —1.717 .090

PSI parental distress (PT)  .179 .047 430 3.810 .000*
CBCL total problems (post)

CBCL total problems (BL)  .679 .096 .638  7.069 .000
PRQ relational frustration (BL) —.062 .619 —.010 —.100 .921
PRQ relational frustration (PT) 1.680 .682 226 2464 .016*

PSI Parenting Stress Index, PRQ Parenting Relationship Questionnaire,
CBCL Child Behavior Checklist, BL baseline score, PT" post-treatment
score.

*Significant prediction
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interactions between the parent and child (Anthony et al.
2005; Crnic et al. 2004). Furthermore, research has demon-
strated that parents of children with DD often show increased
levels of irritation and decreased levels of tolerance related to
their child’s functioning and behavior to the extent that they
tend to experience an inability to effectively cope with disrup-
tive behaviors (Crnic et al. 2005). As such, parenting can
become more coercive, intrusive, and less positive overall,
which may ultimately lead to increased incidence of behavior
problems in children (Blacher et al. 2013; Cric et al. 2005;
Deater-Deckard and Scarr 1996; Garner et al. 2013; Hastings
2002; Jackson 2000).

The findings evidenced herein support the mechanistic ef-
fect parent-child relational frustration plays in the association
between parental distress and child behavior problems.
Parents who are highly distressed appear to experience
heighted levels of frustration and stress in their interactions
with their children, which appears to result in increased inci-
dence of child behavior problems. Specifically, these parents
may feel that they are unable to relate to their children in
appropriate ways and are ineffective in controlling or regulat-
ing their children’s behavior and affect, leading to tendencies
to overreact and become frustrated even in common parenting
situations (Kamphaus and Reynolds 2006). Implications of
these findings are especially salient for families of children
with DD, and suggest that when parents experience stress in
their roles as parents, they may be particularly susceptible to
increased frustration when interacting with their child and
perhaps also to associate negative attributions regarding par-
enting challenges. Difficulty regulating internal states during
parent-child exchanges may heighten parental negativity, even
in conventional, everyday interactions, and may also compli-
cate co-regulatory efforts, which may ultimately contribute to
greater child behavioral problems. Thus, interventions aimed
at reducing frustration in the parent-child relationship may be
especially beneficial for parents of children with DD.

Evidence that parents’ internal emotional experience dur-
ing interactions with their children plays an important role in
the unfolding of dynamic interpersonal processes consistent
with a host of literature suggesting the centrality of emotional
experiences and affective quality of parent-child interaction to
child and family wellbeing in populations with and without
DD (Landry et al. 2001; Lovejoy et al. 2000; NICHD 2004;
Rueger et al. 2011; Wiggins et al. 2009). Additionally, in-
creased negative affective experiences among parents of chil-
dren with disabilities may be predictive of lower parenting
satisfaction and decreased social competence among children
over time (Carson and Parke 1996; Hanson and Hanline
1990). Results suggesting that relational frustration was more
strongly associated with parenting stress and child behavior
problems than parent-reported attachment quality, confidence,
discipline practices, or involvement, also underscore the par-
ticular significance of parental negativity and dyadic conflict
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to the processes under examination. This is consistent with
existing studies demonstrating robust associations between
parent negativity and criticism and problematic outcomes for
children with DD (Carson and Parke 1996; Lovejoy et al.
2000; Luoma et al. 2004; Rueger et al. 2011). Although this
is the first known study to evidence parent-child relational
frustration as a mechanism through which parenting stress
influences child behavior, it is worth noting the context of
our findings within a framework of parental role or relational
satisfaction as well. Greater levels of positive parenting and
parenting satisfaction specifically have been evidenced when
parenting stress is low and parenting competence is high
among parents of children with DD (Hanson and Hanline
1990). Research has also shown that having a child with DD
can be an overall positive, rewarding experience, sometimes
leading to levels of satisfaction with the parent-child relation-
ship that extend above and beyond parenting a typically de-
veloping child (Blacher and Baker 2007; Green 2007; Heiman
2002; McKeever and Miller 2004).

Surprisingly, parent-reported attachment, discipline prac-
tices, involvement, and parenting confidence were not identi-
fied as significant mediators of the association between par-
enting stress and child behavior problems. Although research
has linked dyadic attachment to parental mental health status
and ability to recognize behavioral cues in children, attach-
ment quality in empirical studies is often tied to broader fac-
tors including maternal sensitivity and responsiveness, and is
generally assessed in children rather than parents, which may
explain why attachment was not implicated here (Cerezo et al.
2008; Korja et al. 2010). Despite the fact that studies have
evidenced harsh and negative discipline practices to be pre-
dictive of maladaptive behavior in children with DD, especial-
ly under conditions of parental psychological distress (Aunola
and Nurmi 2005; Baumrind 1991; Guralnick 1999; Steinberg
2001; Howard et al. 2004), discipline practices were not found
to mediate the relationship between parenting stress and child
behavior problems in the current study. Even though it might
be expected that high levels of parenting stress may be asso-
ciated with increased application of negative discipline strat-
egies and less consistency, and higher behavior problems as a
result, lack of findings in this area may be attributable to the
nature of the individual items on the discipline practices sub-
scale of the PRQ. These items appear to assess application of
global punishment by parents in situations related to general
misbehavior and adherence to rules (e.g., I punish my child
when he or she misbehaves), and low scores may reflect per-
missive, rather than authoritarian or harsh parenting, which
have more consistently been implicated in poor child out-
comes (Baumrind 1991). Regarding parental involvement,
the lack of observed meditational effects may be explained
by relatively average scores at baseline, indicating overall
adaptive levels of parental involvement with their children
and in their activities. In addition, the majority of literature

in this area has specifically linked parental involvement in
school-related activities to outcomes such a child literacy,
rather than behavior problems (Dearing et al. 2004). Finally,
although parenting confidence was relatively low at baseline
(e.g., mean score at approximately the 9th percentile), and past
research has provided evidence for the meditational role of
parenting confidence in the relationship between parental
mental health status (e.g., severe mental illness) and poor child
outcomes (e.g., school grades and teacher-rated behavior
problems; Oyserman et al. 2005) the predictor (e.g., parenting
stress) and outcome (e.g., parent-reported behavior problems)
variables utilized in the current study may not capture the true
nature of this relationship. It was reasonable to anticipate par-
enting stress to be associated with or predictive of parent-child
relational constructs aside from relational frustration, and in
turn child behavior problems; however, contrary to our expec-
tations, these relationships were not evidenced in the current
study. Overall, differences in measurement of the various con-
structs investigated in previous studies compared to those
used herein may account in part for such inconsistencies.

Limitations and Future Directions

Although the current study yielded meaningful findings for
families affected by DD, several limitations should be consid-
ered. First, mediation effects for each of the five parent-child
relational factors were only examined at baseline initially,
whereas the mediating effect of relational frustration was sub-
sequently examined assessed post-intervention. The rationale
for evaluating the mediation model at baseline only was two-
fold: (1) to evaluate if the proposed relationships accurately fit
the data at baseline in the MAPS sample and (2) to reduce the
probability of statistical error (e.g., type I error) associated
with running multiple analyses with the same data. As such,
it may be the case that additional components of the parent-
child relationship serve as mechanisms though which change
occurs following the intervention. Future analyses should ex-
amine change scores for all of the dyadic relationship factors
in order to assess how changes in the variables of interest
relate to one another at post-treatment and whether they
change as a function of the MBSR intervention.

In the present sample, a unidirectional mediation relation-
ship with parenting stress predicting child behavior problems
was supported by the data. Research has evidenced, however,
a bidirectional relationship between parenting stress and child
behavior problems such that increases in parenting stress not
only lead to increases in child behavior problems, but in-
creases in child behavior problems also lead to increases in
parenting stress (Baker et al. 2003; Neece et al. 2012). As
such, it is possible that these relationships are bidirectional
in nature and testing reciprocal effects using longitudinal,
multi-wave data is an important endeavor for future research.
Ultimately, we chose to test the proposed direction of effect
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based on a large body of literature supporting parenting stress
being predictive of child behavior problems and a preliminary
test of the bidirectional model; however, it is possible that
parent-child relational factors or other proposed mechanisms
of effect operate in the opposite direction of effect, and should
be investigated accordingly.

In addition, research has indicated that although reductions
in parenting stress are evident immediately following the in-
tervention and are maintained at follow-up, positive changes
in child behavior may not be apparent initially, but continue to
develop over time (Neece 2013). Thus, future studies should
examine the proposed model within a more extended longitu-
dinal framework in order to obtain the most accurate picture of
child behavior outcomes. A follow-up model was not exam-
ined in the present investigation due to high rates of attrition at
the 6-month follow-up time point, and our primary interest
was in maximizing power for our pilot data. It will also be
important to replicate effects with a larger sample, which
would provide an opportunity for more complex statistical
analyses, including latent modeling of change variables.

A range of additional child outcomes including adaptive
behavior, emotion regulation, social skills and competence,
and overall developmental progress may be important out-
comes responsive to changes in parenting stress and parent-
child relational frustration, and as such should be given appro-
priate attention in future investigations (Blacher et al. 2013;
Crnic et al. 2005; Feng et al. 2008; Garner et al. 2013;
Hastings 2002; Lewallen and Neece 2015; Trentacosta et al.
2008). Finally, the current study relied upon parent report
given our study emphasis on parents’ subjective experiences
and evidence that modification in parent perceptions may be
sufficiently powerful to incite clinically meaningful change in
parent-child interaction (Korja et al. 2010). Although there
was a strong rationale for use of parent report methodology
in the present investigation, this may contribute to shared
method variance and it would be beneficial to incorporate
additional measurement techniques such as observational data
to further examine patterns of association.

Despite these limitations, the implications of this study are
significant. The current study is unique in that specific com-
ponents of the dyadic parent-child relationship were examined
collectively as mechanisms by which parenting stress impacts
child behavior. Findings underscore the central role that
parent-child relational frustration in particular may play in
understanding associations between parenting stress and child
behavioral functioning, and suggest the potential for targeted
intervention efforts in this area.
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