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ABSTRACT

Parents of children with developmental delays (DD) consistently report higher levels of stress
compared to parents of typically developing children. Elevated parenting stress is concerning, not
only because of the associated poorer physical and mental health outcomes for the parents but
also because of its role in the development of behavior problems and subsequent psychopathol-
ogy in their children. A growing body of research suggests that Mindfulness-Based Stress
Reduction (MBSR) is effective in reducing parenting stress and child behavior problems among
families of children with DD; however, there is a shortage of studies examining whether the
effects of MBSR in this population are maintained in the longer term. In the current study, we used
a waitlist-control design to examine whether MBSR directly improved parental mental health (i.e.,
parenting stress, depression, and satisfaction with life) and indirectly reduced child externalizing
and internalizing behaviors. Eighty parents of children with DD between the ages of 2.5 and 5
(M = 4.18, SD = 1.01) were randomly assigned to an immediate treatment group or a waitlist-
control group. Results indicated that parents who received MBSR reported significantly greater
improvements in mental health outcomes as well as reduced child behaviors related to attention
and withdrawn behaviors compared to parents in the control group. Further, changes seen
through MBSR were maintained at a 6-month follow-up assessment. These findings suggest
that improvements in parent and child outcomes through MBSR may have longer term benefits

for families of children with DD.

Parenting stress is a serious concern among parents
of children with developmental delays (DD).
Between one third and two thirds of these parents
report levels of stress in the clinically significant
range (Davis & Carter, 2008; Tomanik, Harris, &
Hawkins, 2004), and researchers have consistently
shown that parents of children with DD report sig-
nificantly higher levels of stress compared to parents
of typically developing children (Baker, Blacher,
Crnic, & Edelbrock, 2002; Hauser-Cram &
Warfield, 2001). It is important to address the ele-
vated levels of stress in this population, given the
host of associated negative consequences. For
instance, highly stressed parents are prone to com-
promised physical health (Eisenhower, Baker, &
Blacher, 2009) and are placed at an increased risk
for developing more mental health concerns, includ-
ing more depressive (Hastings, Daley, Burns, & Beck,
2006; Quittner, Glueckauf, & Jackson, 1990) and
anxious (Firth & Dryer, 2013) symptoms. Further,
parenting stress has been found to have an adverse

effect on the family environment as well as on child
outcomes, including more marital conflict (Kersh,
Hedvat, Hauser-Cram, & Warfield, 2006; Sudrez &
Baker, 1997), less effective parenting (Coldwell, Pike,
& Dunn, 2006; Crnic, Gaze, & Hoffman, 2005), and
increased social and behavioral difficulties in their
children (Baker et al., 2003; Donenberg & Baker,
1993; Neece & Baker, 2008; Neece, Green, & Baker,
2012). Indeed, parenting stress has received substan-
tial attention as a salient risk factor in the develop-
ment of children with DD.

In particular, parenting stress has been found to
be a robust predictor of the development of child
behavior problems among children with DD
(Baker et al.,, 2003; Neece et al., 2012). In fact,
children with DD are at an increased risk for
elevated externalizing and internalizing behavior
problems compared to their typically developing
peers (Baker et al., 2002; Emerson & Einfield,
2010; Merrell & Holland, 1997). This is concern-
ing, because elevated behavior problems among
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children with DD are commonly associated with
higher rates of comorbid mental health conditions,
with most studies indicating a prevalence of
comorbid mental disorders 3 to 4 times higher
among children with DD than among typically
developing children (Baker, Neece, Fenning,
Crnic, & Blacher, 2010). Despite the research
showing that parenting stress is an important pre-
dictor of child outcomes, interventions targeting
child psychopathology and behavior problems
rarely address parenting stress directly (McIntyre,
2013). Most interventions aimed at reducing child
behavior problems take a child-centered approach,
either providing individual psychotherapy with the
child or teaching parents to better manage child
behaviors through parent training. However, given
that parenting stress has consistently been asso-
ciated with child behavior problems, it is a logical
target for intervention. Accordingly, when we treat
child behavior problems, we should also consider
parents’ stress levels and examine how an inter-
vention aimed at reducing parenting stress may
indirectly decrease child behavior problems.
Recently, a growing body of research has emerged
examining Mindfulness-Based Stress Reduction
(MBSR) as a potential stress-reduction intervention
for parents of children with DD. MBSR is an empiri-
cally based, manualized intervention that has been
shown to effectively reduce stress, anxiety, and
depression (Grossman, Niemann, Schmidt, &
Walach, 2004; Kabat-Zinn, 1990) in a variety of popu-
lations (Kabat-Zinn, 2009). Among parents of chil-
dren with DD, several recent studies have been
conducted using convenience sampling (Bazzano
et al,, 2015; Minor, Carlson, Mackenzie, Zernicke, &
Jones, 2006) as well as more rigorous randomized
controlled trials (Dykens, Fisher, Taylor, Lambert, &
Miodrag, 2014; Neece, 2014), showing that MBSR
may be both feasible (Roberts & Neece, 2015) and
effective in reducing parenting stress and improving
parental mental health outcomes. In addition to
improved parental outcomes, parents in the Neece
(2014) study who received MBSR also reported
tewer behavior problems in their children, specifically
those related to attention problems and ADHD symp-
toms, suggesting that intervening with parents’ stress
may also have collateral benefits to child outcomes.
However, the sample size for this study was small,
which may have limited the researcher’s ability to

detect smaller effect sizes that may be present. For
instance, posttreatment group differences in child
externalizing behavior problems had a medium effect
size but were not statistically significant. Further,
there is a limited number of studies that examine
follow-up data, restricting our ability to conclude
whether changes in parental mental health and child
behavior problems seen through MBSR were main-
tained in the longer term. Although it should be noted
that Dykens et al. (2014) demonstrated that the effects
of MBSR on parent outcomes were maintained at a 6-
month follow-up, it is important to replicate these
findings in other samples as well as to examine
whether indirect effects on child behavior problems
are maintained in the longer term.

In the current study, we sought to replicate and
extend the findings of Neece (2014) by using a larger
sample size to examine whether (a) MBSR effectively
improves parental mental health outcomes (i.e., par-
enting stress, parental depression, and satisfaction
with life), (b) reductions in parenting stress through
MBSR result in reductions in child behavior pro-
blems, and (c) changes in parent and child outcomes
through MBSR are maintained in the longer term for
families with children with DD. Families were ran-
domly assigned to an immediate treatment or waitlist-
control group. Consistent with findings from Neece,
we expected that parents who were assigned to the
immediate treatment group would report significantly
less parenting stress and parental depression, as well
as significantly greater satisfaction with life after
receiving the MBSR intervention compared with par-
ents in the waitlist-control group. In addition, we
expected that children of parents who were assigned
to immediate treatment group would show signifi-
cantly more reductions in child behavior problems,
particularly those related to attention problems.
Finally, we expected that changes in parent and
child outcomes through the MBSR intervention
would be maintained at the 6-month follow-up.

Methods
Participants

Eligible participants included parents who had a
child between 2.5 and 5 years of age who had been
diagnosed with a DD, either by the Regional
Center or by independent assessment. Parents
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also had to report at least 10 child behavior pro-
blems on the Eyberg Child Behavior Inventory
(Robinson, Eyberg, & Ross, 1980), which is the
recommended cutoff score for determining risk
of conduct problems. Also, the parent could not
be engaged in any other form of psychological
treatment at the time he or she was referred to
participate in the study. Finally, children with
extreme physical disabilities or intellectual impair-
ments were excluded from the study, as this
impaired their ability to participate in a parent-
child interaction task that was part of the larger
study. Participants were recruited in two cohorts;
the first cohort began the study in 2012, and the
second cohort began in 2014. In the first cohort of
the study, we included only those parents who
spoke and understood English; however, in the
second cohort we also included monolingual
Spanish-speaking parents.

Eighty parent—child dyads from two cohorts of
the Mindful Awareness for Parenting Stress
(MAPS) Project were included in the study. A sub-
sample of the participants in the current study was
used in the pilot study detailed in Neece (2014).
The majority of the children were boys (71.25%),
and the mean age of the children was 4.18 years
(SD = 1.01 years). Our sample was ethnically
diverse, with parents reporting 47.50% of the chil-
dren to be Latino, 25% as Caucasian, 21.25% as
Other, 3.75% as Asian, and 2.50% as African
American. Among the parents sampled, the major-
ity were mothers (96.30%) and married (75.0%),
and the mean age of parents was 37.21 years
(SD = 7.22 years). Parents completed an average
of 14.43 years of education (SD = 2.89 years).
Parents also had a diverse annual family income,
ranging from $0 to more than $95,000, with 53.8%
of the parents reporting an annual family income of
less than $50,000. In terms of language, 17.5% of
the parents were monolingual Spanish speakers.
Demographic data are summarized in Table 1. Of
the 80 parents, 39 were randomly assigned to an
immediate treatment group, whereas 41 were ran-
domly assigned to a waitlist control group. Table 2
shows that no differences among demographic data
existed between groups at baseline. In addition,
there were no significant differences in demo-
graphic data between the two cohorts.

Table 1. Demographic characteristics of participants.

n (%) M (SD)

Child Characteristics
Gender

Male 57 (71.25)

Female 23 (28.75)
Ethnicity

Latino 38 (47.50)

Caucasian 20 (25.00)

Other 17 (21.25)

Asian 3 (3.75)

African American 2 (2.50)
Age 4.18 (1.01)
Parent Characteristics
Age 37.21 (7.22)
Grade in School 14.43 (2.88)
Mothers 77 (96.30)
Marital Status

Married 60 (75.00)

Not Married 20 (25.00)
Family Income

< $50,000 43 (53.80)

> $50,000 37 (46.30)

Note. N = 80.

Regarding the child’s diagnosis, the majority of
the children (63.6%) were reported to have a diag-
nosis on the autism spectrum. At the time of the
baseline assessment, 47.5% of the children were
receiving in-home behavioral services, 88.2% of
the children were reported to receive special edu-
cation services in school, and 79.4% of the children
were enrolled in a special education classroom.
Although not formally assessed, the majority of
children were estimated to have intellectual func-
tioning in the mild-to-moderate range given the
demands of the laboratory assessment. Children
had to understand and follow directions in a struc-
tured play task in order to be eligible for the study.

Procedures

Procedures were approved by the Institutional
Review Board at Loma Linda University. In the
current study, we used data from two cohorts of
the Mindful Awareness for Parenting Stress
(MAPS) Project at Loma Linda University, the pro-
cedures of which were detailed in a study by Neece
(2014). We recruited most of the participants
through the Inland Empire Regional Center, which
is a government agency that provides services for
individuals with DD; additional recruitment was
done through the local newspaper, local elementary
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Table 2. Demographic characteristics of participants by treatment group and tests of group differences.

Treatment® Control® t X2
Children
% Male 66.7 75.6 — xA(1) = .78
M Age in Years (SD) 4.01 (0.94) 4.34 (1.05) t(78) = 1.51 —
% Caucasian 28.2 22.0 — XA(1) = 42
% receiving Behavioral Services 513 439 — XA(1) = 44
Participating Parent
M Age in Years (SD) 37.72 (8.38) 36.76 (6.06) t(76) = —0.58 —
% Married 82.1 68.3 — XA(1) = 2.02
M Grade in School (SD) 14.72 (3.10) 14.14 (2.67) t(78) = —0.89 —
% Family Income > $50k 53.8 39.0 — xA(1) = 1.77
n = 39.
Py = 41.

schools, and community disability groups. To ensure
that families met the specified eligibility criteria,
research staff first did a phone screening with all
parents who had contacted the MAPS Laboratory
and expressed interest in participating in the study.
Eligible families were then scheduled for a baseline
assessment and received a packet in the mail con-
taining measures for the study’s outcome variables,
along with instructions to complete the packet before
their baseline assessment.

At the baseline assessment, parents turned in the
completed packet of questionnaires. They then
signed an informed consent and were interviewed
by research staff to gather demographic data. After
the interview, parents were randomly assigned to an
immediate treatment or waitlist-control group.
Although parents were informed that their participa-
tion in the mindfulness intervention could poten-
tially reduce their stress, and that they were assigned
to participate in this intervention either immediately
or at a later time, parents were blind to the waitlist-
control design of the study.

The MBSR intervention followed the manual
outlined by Dr. Jon Kabat-Zinn (1990) at the
University of Massachusetts Medical Center. The
intervention included a didactic component in
which participants learn about the concept of
mindfulness and stress physiology, a practice com-
ponent in which group members practice mind-
fulness techniques, and a group discussion
component. The MBSR program included eight
weekly 2-hr sessions, a daylong 6-hr meditation
retreat after the sixth session, and daily home
practice based on audio CDs with instructions.
The MBSR group leader was informed that he
needed to deliver MBSR as manualized and was
blind to the waitlist-control design of the study.

See Neece (2014) for more details regarding the
procedures for the MBSR intervention used in the
study.

As part of the waitlist-control design, parents
from both the immediate treatment and waitlist
group returned for a second assessment, during
which only the immediate treatment group had
received MBSR, and parents completed the same
questionnaire measures collected at the baseline
assessment. After the second assessment, parents
in the waitlist group received MBSR and returned
to the MAPS laboratory for a posttreatment assess-
ment. Six months following the end of the inter-
vention for each respective group, parents from
each group received a follow-up assessment.
After the completion of the project (i.e., all assess-
ments were conducted), parents received a short
summary and comparison of their child’s beha-
vioral functioning over the course of the interven-
tion in order to reinforce parents’ efforts to
improve their parenting skills as well as raise
awareness of remaining concerns.

Treatment fidelity

Two trained research assistants assessed treatment
fidelity each session using a treatment fidelity check-
list developed for this project, which quantifies the
number of items completed as anticipated per the
manualized MBSR protocol as well as contact time
reported in minutes (see Roberts & Neece, 2015, for
details). Interrater reliability was high with 95.04%
agreement between the two raters. In the treatment
group, 73.27% (SD = 16.60) of the treatment content
items were covered, compared to 78.03% in the
control group (SD = 9.93), #(34) = —1.046, p = .305.
Average contact time for the treatment group was
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143.40 (SD = 74.68) and 141.75 (SD = 76.17) minutes
for the control group, which was not significantly
different, #(34) = .065, p = .948.

Measures
Demographics

Demographic variables were collected during an inter-
view with the parent during the baseline assessment.

Parenting stress

The Parenting Stress Index-Short Form (PSI-SF)
is a 36-item self-report questionnaire used to mea-
sure the extent to which a parent is experiencing
stress (Abidin, 1990). Parents rate items on a 5-
point Likert scale ranging from 1 (strongly agree)
to 5 (strongly disagree). The PSI-SF contains sub-
scales assessing parenting stress on three domains:
Parenting-Child ~ Dysfunctional ~ Interaction,
Difficult Child, and Parental Distress. The sum of
these three subscales forms the Total Parenting
Stress score. In this study, we used only the
Parental Distress subscale, which captures the
stress that a parent experiences in his or her role
as a parent. We chose this subscale because it
assesses parenting stress independent of child
behavior issues, which were one of the key out-
come variables of the current investigation. Some
example items include “I often have the feeling
that I cannot handle things well,” “Since having
this child, I have been unable to do new and
different things,” and “I feel trapped by my
responsibilities as a parent.” Sound psychometric
properties for this scale have been strongly estab-
lished (Abidin, 1990). Parents completed the PSI-
SF at all assessment time points. In the current
study, internal consistency for the Parental
Distress subscale was good, with Cronbach’s
alpha ranging from .84 to .87 across the three
assessment time points.

The PSI-SF also has a validity index that mea-
sures the extent to which the parents are answer-
ing in a way that they think will make them look
best. A score of 10 or less on this index suggests
responding in a defensive manner and indicates
that caution should be used in interpreting any of
the scores. Five participants had a defensive

responding score of 10 or less at the follow-up

assessment; accordingly, these scores were
removed from the follow-up analyses.

Parental depression

The Center for Epidemiological Studies

Depression Scale (CES-D; Radloff, 1977) is a 20-
item self-report questionnaire used to evaluate
parental depressive symptoms. Parents rate items
on a four-point Likert scale that range from 0
(rarely or none of the time) to 3 (all of the time).
Example items include “I was bothered by things
that usually don’t bother me,” “I felt depressed,”
and “I felt like people disliked me.” A total score of
16 or higher indicates clinically significant levels of
depressive symptoms. Parents completed the CES-
D at all assessment time points. In the current
study, internal consistency for the CES-D was
good, with Cronbach’s alpha ranging from .88 to
.89 across the three assessment time points. In
addition, previous studies indicate that the CES-
D also has acceptable test-retest reliability (r > .5)
and construct validity (Radloft, 1977).

Satisfaction with life

The Satisfaction with Life Scale (SWLS) is a five-
item self-report scale used to measure global cog-
nitive judgments of one’s life satisfaction (Diener,
Emmons, Larsen, & Griffin, 1985). Parents rate
items on a 7-point Likert scale ranging from 1
(strongly disagree) to 7 (strongly agree). Example
items include “In most ways my life is close to my
ideal,” “The conditions of my life are excellent,”
and “I am satisfied with life.” Parents completed
the SWLS at all assessment time points. This mea-
sure has been shown to have strong psychometric
properties (Diener et al,, 1985; Pavot & Diener,
1993; Shevlin, Brunsden, & Miles, 1998). In the
current study, internal consistency for the SWLS
was good, with Cronbach’s alpha ranging from .79
to .87 across the three assessment time points.

Child behavior problems

The Child Behavior Checklist for Ages 1% to 5 (CBCL;
Achebach & Rescorla, 2000) was used to assess child
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behavior problems. Parents rated the degree or fre-
quency of 99 items on a scale of 0 (not true), 1 (some-
what or sometimes true), or 2 (very true or often true).
Each item represents a behavior problem, such as “acts
too young for age” and “cries a lot.” The CBCL yields a
total problem score, two broad-band externalizing and
internalizing scores, and seven narrow-band scales,
and six Diagnostic and Statistical Manual of Mental
Disorders (DSM)-oriented scales. Because child beha-
vior problems have been conceptualized to be grouped
as either internalizing or externalizing problems
(Achenbach & Edelbrock, 1978), in this study we
examined the four narrow-band scales that load onto
the Internalizing Problems subscale (i.e., Emotionally
Reactive, Depressed/Anxious, Somatic Complaints,
and Withdrawn) and the two narrow-band scales
that load onto the Externalizing Problems subscale
(i.e., Attention Problems and Aggressive Behavior).
In the current sample, the mean reliability for the
total problem score was a = .93. The CBCL also
shows strong convergent validity with both diagnoses
based on DSM-IV-TR (American Psychiatric
Association, 2000) diagnostic criteria and similar
scales measuring child behavior problems
(Achenbach & Rescorla, 2000).

Results
Preliminary data analyses

Distributions for each variable were screened for uni-
variate outliers with z scores greater than 3 and multi-
variate outliers with Mahalanobis distances exceeding
the critical value for a = .001 (Tabachnick & Fidell,
2013). One univariate outlier was found in each of the
following measures: the Somatic Complaints subscale
at posttreatment (z = 3.56), the Depressed/Anxious
CBCL subscale at posttreatment (z = 3.21), the
Withdrawn CBCL subscale at posttreatment
(z = 3.13), the Aggressive Behaviors CBCL subscale
at follow-up (z = 3.22), and the CES-D scale at post-
treatment (z = 4.64). Following the recommendations
by Cohen, Cohen, West, and Aiken (2002), all uni-
variate outliers were set equal to plus or minus 3 SDs
from the mean in order to reduce the influence of
extreme data points on the results. No multivariate
within-cell outliers were detected.

Further, demographic variables that had a sig-
nificant relationship with one or more of the

independent variables and one or more of the
dependent variables would have been tested as
covariates in the analyses. Because there were no
treatment group differences in demographic vari-
ables (Table 2), no covariates were identified for
the subsequent analyses involving parental mental
health variables. However, for the child behavior
analyses, despite the nonsignificant treatment
group differences in demographic variables, we
included whether the child was receiving in-
home behavioral services as a covariate in order
to control for potential effects of outside interven-
tion on child behavior problems.

Regarding descriptive statistics of outcome vari-
ables, participants reported high levels of stress at
baseline, with more than half of the parents (58%)
experiencing “clinical” levels of stress on the PSI-SF
(greater than the 90th percentile) and 14.8% report-
ing “high” levels of parenting stress (85th-89th
percentile; Abidin, 1990). In addition, the majority
of participants (55.4%) also reported “clinically sig-
nificant” levels of depressive symptoms on the CES-
D (scores of 16 or greater; Radloff, 1977). In terms
of child behavior problems on the CBCL, children’s
Internalizing Problems ¢ scores ranged from 37 to
83 (M = 6573, SD = 7.27), and children’s
Externalizing Problems ¢ scores ranged from 35 to
83 (M = 63.79, SD = 9.80). The percentage of
children in the “clinical” range for Internalizing
and Externalizing Problems on the CBCL are
67.9% and 46.2%, respectively (t scores greater
than 63; Achebach & Rescorla, 2000).

Of the 80 parents who completed baseline ques-
tionnaires, 64 completed measures at the second
assessment. We ran independent-sample ¢ tests to
compare the 64 participants at the second assess-
ment to the 16 who dropped out on all outcome
and demographic variables. There were no signifi-
cant differences in outcome and demographic vari-
ables at baseline between those with and without
measures at the second assessment. In addition, of
the 64 parents who completed pre- and posttreat-
ment questionnaires, 54 completed 6-month follow-
up information. We ran independent-sample ¢ tests
to compare the 54 follow-up participants to the 10
without follow-up on all outcome and demographic
variables. There were no significant differences in
outcome and demographic variables at baseline
between follow-up participants and those without
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follow-up data, with the exception of Anxious/
Depressed child behavior problems, #63) = 2.04,
p < .05; parents who did not have follow-up data
reported higher levels of Anxious/Depressed child
behavior problems at baseline (M = 6.00, SD = 3.59)
compared to parents who returned for the follow-up
assessment (M = 4.16, SD = 2.43). Accordingly,
results from the Anxious/Depressed scale were inter-
preted with caution.

Parental mental health

We performed a 2 x 2 (Treatment Group x Time)
mixed-design multivariate analysis of variance
with three dependent variables (parenting stress,
parental depression, and satisfaction with life) to
test the hypothesis that the treatment group
would show significantly greater improvements
in parental mental health over time (i.e., from
baseline to the second assessment) compared to
the waitlist-control group. Results showed that
the effect of the Treatment Group x Time inter-
action on parental mental health outcomes was
significant, F(3, 51) = 5.91, Wilks’s A = .74,
p < .01, partial n°> = .26. Results of the multi-
variate analysis of variance are summarized in
Table 3.

To tease apart the effects on each dependent
variable for the significant Treatment Group X
Time interaction, we conducted a Roy-Bargmann
stepdown analysis. For the stepdown analysis, we
assigned the following order of importance for
each dependent variable from highest to lowest
priority: parenting stress, parental depression,
and satisfaction with life. Results from the step-
down analysis revealed that parenting stress was
significantly predicted by the Treatment Group x
Time interaction, F(1, 61) = 11.18, p < .001, partial
n° = .16. Specifically, there was a significant
decrease in parenting stress from baseline
(M = 36.41, SD = 8.97) to the second assessment
(M = 30.28, SD = 7.20) for the treatment group;
however, for the waitlist-control group, there was
no significant difference in parenting stress
between baseline (M = 39.06, SD = 8.12) and the
second assessment (M = 39.65, SD = 7.07).
Further, parental depression was significantly pre-
dicted by the Treatment Group x Time interac-
tion, F(1, 53) = 18.91, p < .001, partial n° = .26.

Specifically, there was a significant decrease in
parental depression from baseline (M = 16.22,
SD = 8.82) to the second assessment (M = 9.04,
SD = 4.36) for the treatment group; however, for
the waitlist-control group, there was a slight
increase in parental depression between baseline
(M = 18.72, SD = 9.91) and the second assessment
(M = 20.75, SD = 9.89). Finally, satisfaction with
life was predicted by the Treatment Group x Time
interaction with marginal significance,
F(1, 51) = 533, p < .05, partial n° = .10.
Specifically, there was a significant increase in
satisfaction in life from baseline (M = 22.41,
SD = 7.17) to the second assessment (M = 24.90,
SD = 4.07) for the treatment group; however, for
the waitlist-control group, there was no significant
difference in satisfaction with life between baseline
(M = 20.14, SD = 6.02) and the second assessment
(M = 19.37, SD = 6.31). Descriptive statistics and
interaction effects are summarized in Table 4.
These results are consistent with our hypothesis
that parents in the treatment group would show
significantly less parenting stress and parental
depression as well as significantly more satisfac-
tion with life after receiving the MBSR interven-
tion compared with parents in the waitlist-control
group who did not receive MBSR.

Child behavior problems

In order to examine whether child behavior pro-
blems were different across time points depending
on treatment group assignment, we conducted two
2 x 2 (Treatment Group x Time) multivariate ana-
lyses of covariance (MANCOVAs), one across the
four CBCL syndrome scales that comprise the
Internalizing Problems subscale (i.e., Emotionally
Reactive, Anxious/Depressed, Somatic Complaints,
and Withdrawn), and one across the two CBCL
syndrome scales that comprise the Externalizing
Problems subscale (i.e., Attention Problems and
Aggressive Behavior; Achenbach & Rescorla,
2000). We included as a covariate whether the
child was receiving in-home behavioral services
(dummy coded) to control for the potential effects
of outside behavioral intervention on child behavior
problems.

For internalizing problems, the covariate
(whether the child was receiving behavioral
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Table 3. Results of 2 x 2 mixed-design multivariate analysis of variance and multivariate analyses of covariance.

Multivariate F Wilks's A p Partial n?
Parental Mental Health
Treatment Group 5.93 74 < .002 .26
Time 224 .88 > .095 a2
Treatment Group x Time 5.91 74 < .002 .26
Child Internalizing Problems
Behavioral Services 3.52 .82 <.012 .19
Treatment Group 1.18 93 > 327 .07
Time 2.16 .88 > .084 a2
Behavioral Services x Time 0.43 .97 > .788 .03
Treatment Group X Time 137 92 > 255 .08
Child Externalizing Problems
Behavioral Services 6.24 .84 < .003 16
Treatment Group 2.41 93 > .098 .07
Time 2.38 93 > .100 .07
Behavioral Services x Time 0.10 .99 > .905 .00
Treatment Group X Time 7.90 .80 < .001 .20

Note. Parental Mental Health included parenting stress, parental depression, and satisfaction with life. Child Internalizing Problems
included emotionally reactive, anxious/depressed, somatic complaints, and withdrawn. Child Externalizing Problems included
attention problems and aggressive behavior. Behavioral Services was included as a covariate. Parental Mental Health F: df = (3, 51),
Child Internalizing Problems F: df = (4, 62), Child Externalizing Problems F: df = (2, 64).

Table 4. Dependent variable means and standard deviations and interactions of treatment group and time.

Treatment Group

Treatment Control
Baseline Assessment 2 Baseline Assessment 2
Variable M N M sD M N M SD FTIGxT df Partial n?
Parental Mental Health
Parenting Stress 36.4 9.0 303 7.2 36.1 8.1 39.7 7.1 11.18%** 1, 61 .16
Parental Depression 16.2 8.8 9.0 43 18.7 9.9 20.8 9.9 18.91%** 1,53 .26
Satisfaction with Life 224 7.2 249 4.1 20.1 6.0 19.4 6.3 5.33% 1, 51 .10
Child Internalizing Problems
Emotionally Reactive 6.1 3.6 5.5 4.0 53 3.2 5.5 2.8 2.88t 1,65 .04
Anxious/Depressed 47 2.8 4.0 3.0 4.1 24 3.6 2.5 0.25 1, 65 .00
Somatic Complaints 4.7 3.0 3.8 3.0 4.6 35 4.2 24 0.92 1, 65 .01
Withdrawn 6.2 26 48 2.8 6.2 24 6.2 2.8 4.51% 1, 65 .07
Child Externalizing Problems
Attention Problems 5.4 26 44 23 54 24 5.8 3.0 10.67** 1, 65 14
Aggressive Behavior 17.5 7.0 15.8 79 20.6 7.0 18.5 7.2 0.18 1, 64 .00

Note. Roy-Bargmann stepdown analyses were conducted for Parental Mental Health and Child Externalizing Problems variables. Behavioral Services
was included as a covariate for Child Internalizing Problems and Child Externalizing Problems. TG = treatment group; T = time.

Tp < .10. *p < .05. **p < .01. ***p < 001.

services) was significant, F(4, 62) = 3.52, Wilks’s A
= .82, p < .01, partial n*> = .19. However, the
Treatment Group x Time interaction effect was
not significant after controlling for behavioral ser-
vices, F(4, 62) = 1.37, p > .05. Results of the
MANCOVA are summarized in Table 3.

Despite the overall nonsignificant MANCOVA,
exploratory analyses of covariance (ANCOVAs)
were conducted for the four internalizing problems
syndrome scales due to previous studies showing an
association = between  parenting stress and
Withdrawn and Emotionally Reactive child beha-
vior problems (Neece, Chan, Klein, Roberts, &
Fenning, in press). The ANCOVAs revealed that

the Withdrawn subscale was significantly predicted
by the Treatment Group x Time interaction after
controlling for behavioral services, F(1, 65) = 4.51,
p < .05, partial n* = .07. Specifically, there was a
decrease in Withdrawn behavior problems from
baseline (M = 6.19, SD = 2.62) to the second assess-
ment (M = 4.84, SD = 2.81) for the treatment
group; however, for the waitlist-control group,
there was no significant difference in parenting
stress between baseline (M = 6.22, SD = 2.42) and
the second assessment (M = 6.28, SD = 2.82). In
addition, the Treatment Group x Time interaction
effect was marginally significant for Emotionally
Reactive subscale after controlling for behavioral
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services, F(1, 65) = 2.88, p = .095, partial #* = .04.
Specifically, there was a decrease in Emotionally
Reactive behavior problems from baseline
(M = 6.13, SD = 3.59) to the second assessment
(M = 5.47, SD = 4.02); however, for the waitlist-
control group, there was a slight increase in emo-
tionally reactive behavior problems from baseline
(M = 5.25, SD = 3.23) to the second assessment
(M = 547, SD = 2.75). The Treatment Group x
Time interaction effect was not significant for the
Anxious/Depressed and Somatic Complaints scales.
Descriptive statistics and interaction effects are
summarized in Table 4.

For externalizing problems, the covariate
(whether the child was receiving behavioral ser-
vices) was significant, F(2, 64) = 6.24, Wilks’s A
= .84, p < .01, partial n* = .16. Further, the effect of
the Treatment Group x Time interaction was sig-
nificant after controlling for the effect of beha-
vioral services, F(2, 64) = 7.90, Wilks’s A = .80,
p < .001, partial n> = .20. Results of the
MANCOVA are summarized in Table 3.

To tease apart the effects on each dependent
variable that comprises Externalizing Problems,
we conducted a Roy-Bargmann stepdown analysis
for the significant Treatment Group x Time
interaction. For the stepdown analysis, we
assigned the following order of importance for
each dependent variable from highest to lowest,
based on effect sizes from previous studies
(Neece, 2014): Attention Problems followed by
Aggression Problems. The stepdown analysis
revealed that Attention Problems was signifi-
cantly predicted by the Treatment Group x
Time interaction after controlling for behavioral
services, F(1, 65) = 10.67, p < .01, partial n° = .14.
Specifically, there was a decrease in Attention
Problems from baseline (M = 5.41, SD = 2.60)
to the second assessment (M = 4.41, SD = 2.28)
for the treatment group; however, for the waitlist-
control group, there was a slight increase in
Attention Problems from baseline (M = 5.42,
SD = 2.43) to the second assessment (M = 5.81,
SD = 2.96). The stepdown analysis also revealed
that Aggressive Behavior was not significantly
predicted by the Treatment Group x Time inter-
action (p > .05). Descriptive statistics and inter-
action effects are summarized in Table 4.

Six-month follow-up

We conducted repeated-measures ANOVAs on
all measures of parental mental health, as well as
repeated-measure ANCOVAs on all measures of
child behavior problems that were collected at
three time points (i.e., baseline, posttreatment,
and at the 6-month follow-up). Whether chil-
dren received in-home behavioral services was
included as a covariate in analyses examining
child behavior problems. The assumption of
sphericity according to Mauchly’s test was vio-
lated for distributions on the CES-D,
X*(2) = 6.03, p < .05, and Somatic Complaints
scales, x°(2) = 6.47, p < .05; therefore, degrees of
freedom were corrected using Greenhouse-
Geiser estimates of sphericity for the CES-D
and Somatic Complaints analyses. Pairwise com-
parisons were made using a Bonferroni correc-
tion for significant results on the ANOVA and
ANCOVAs. Table 5 depicts means across all
time points, with significance tests. The covari-
ate, child behavioral services, was significant for
both  child internalizing problems, F(4,
51) = 3.94, p < .01, partial n* = .24, and child
externalizing problems, F(2, 53) = 9.67, p < .001,
partial 5> = .27. Means across three time points
were significantly different for all measures of
both parental mental health and child behavior
problems after controlling for behavioral services
(ps < .05), except for the Emotionally Reactive
problems subscale, which was marginally signifi-
cant (p = .055).

Post hoc analyses using the Bonferroni proce-
dure revealed that all measures of parental mental
health (i.e., parenting stress, parental depression,
and satisfaction with life) at 6 months following
treatment remained significantly lower than at
baseline. For child internalizing problems,
Somatic Complaints and Withdrawn scores at the
6-month follow-up were significantly lower than at
baseline. For the Anxious/Depressed subscale,
there was a significant decrease from baseline to
posttreatment, but there was no significant differ-
ence between follow-up and baseline. All measures
of child externalizing problems (i.e., Attention
Problems and Aggressive Behavior) at 6 months
following treatment remained significantly lower
than at baseline.
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Table 5. Results of repeated-measure analysis of variance/analyses of covariance and variable means at baseline,

posttreatment, and 6-month follow-up.

Baseline Post-Tx Follow-Up F Partial n?

Parental Mental Health

Parenting Stress 37.64, 31.91, 32.82, 8.61%** .167

Parental Depression 17.23, 10.48, 1131, 16.56%** 278

Satisfaction with Life 20.32, 22.89, 24.20, 11.50%** 211
Child Internalizing Problems

Emotionally Reactive 5.57 4.98 4.66 297" .052

Anxious/Depressed 4.20, 3.33, 334, 3.26* .057

Somatic Complaints 471, 3.88,, 3.43, 7.08** 116

Withdrawn 6.45, 5.13, 5.14, 8.12%** 31
Child Externalizing Problems

Attention Problems 5.39, 4.70, 4.63, 3.31*% .058

Aggressive Behavior 19.14, 16.29, 14.95, 9.05%** 144

Note. Behavioral Services was included as a covariate for Child Internalizing Problems and Child Externalizing Problems. Means
with different subscripts differ significantly at p < .05, using Bonferroni procedure. Parental Mental Health F: df = (2, 86). Child
Internalizing Problems and Child Externalizing Problems F: df = (2, 108). Tx = treatment.

T < .10. *p < .05. **p < .01. ***p < .001.

Discussion

Since the publication of our pilot study (Neece, 2014),
there has been growing evidence supporting the effec-
tiveness of MBSR in improving outcomes among
families of children with developmental delays
(Bazzano et al, 2015; Dykens et al.,, 2014). In the
current study, we sought to replicate and extend the
findings of our previous work, examining the efficacy
of MBSR in improving parental mental health and in
reducing child behavior problems for this particular
population. We also examined whether changes in
parent and child outcomes through MBSR were
maintained at a 6-month follow-up. Consistent with
findings from Neece (2014), results from the current
study indicated that parents who received the inter-
vention reported significantly greater improvements
in their mental health (i.e., reduced parenting stress
and depression, as well as increased general satisfac-
tion with life) both statistically and clinically at the
second assessment compared with parents who did
not receive the intervention. Parents in the treatment
group reported decreases of parenting stress from the
80th percentile to 67th percentile after the interven-
tion, as well as decreases in depressive symptoms
from the clinical range to below the clinical range.
Further, parents in the treatment group reported
increases in their satisfaction with life, changing
from “average” at baseline to “high” at the second
assessment. These results are consistent with those
of other studies demonstrating that MBSR may be
effective in improving parental outcomes (i.e., stress,
depression, anxiety, self-compassion) among parents

of children with DD (Bazzano et al., 2015; Dykens
et al, 2014). With more than half of our sample
reporting levels of stress and depressive symptoms
in the clinical range at baseline, which is comparable
with rates of distress reported in other studies invol-
ving parents of children with DD (Davis & Carter,
2008; Singer, 2006; Tomanik et al., 2004), it is clear
that this population may benefit greatly from inter-
ventions aimed at reducing parenting stress. Results
from the current study contribute to the burgeoning
literature, replicating findings from other studies
demonstrating the efficacy of MBSR in improving
parent outcomes among parents of children with DD.

Besides improved parental mental health out-
comes, results from this study also suggest that chil-
dren of parents who received MBSR may also exhibit
reduced behavior problems. Whereas our pilot study
showed reduced behavior problems related only to
attention problems (Neece, 2014), with a larger sam-
ple size in the current study, we found that parents
reported not only reduced attention problems in
their children but also reduced withdrawn behavior
problems for children of parents who received
MBSR. Although parent-report data may not be
objective, they reflect the parent’s perception of
their child’s behavior problems. Previous studies
have noted the importance of parent’s perception
of child behavior problems, as they are related to
their methods of parenting (Miller, 1995; Murphey,
1992). Indeed, it is possible that the mindfulness
intervention helped the parents to become less reac-
tive and less judgmental of internal experiences,
improving their mental health via reduced stress
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and depressive symptoms, which may have allowed
them to be more attuned and sensitive to their chil-
dren’s needs (Gu, Strauss, Bond, & Cavanagh, 2015).
This kind of sensitive parenting behavior may help
children to be less withdrawn when interacting with
others (von der Voort et al., 2014). It is important for
future studies to investigate these parenting beha-
viors as potential mediators through which reduced
stress from MBSR influences child behavior pro-
blems. Although the number of studies examining
MBSR among families of children with DD has been
growing, few other studies have looked specifically at
the extent to which the intervention indirectly
reduces child behavior problems. Thus, it is impor-
tant for future studies to replicate these findings.
Nonetheless, the current study provided additional
evidence in support of our initial findings, such that
by targeting parenting stress through MBSR, chil-
dren with DD may indirectly experience a reduction
in their behavior problems, particularly those related
to attention and withdrawn symptoms.
Furthermore, this study demonstrated that MBSR
may have longer-term benefits for families of children
with DD, both directly for the parents and indirectly
for their children. Specifically, improvements in all
parental mental health outcomes through MBSR
(i.e., parenting stress, depression, and satisfaction
with life) were maintained at the 6-month follow-up
assessment. Although follow-up data for MBSR inter-
ventions among this population are limited, our find-
ings are consistent with those from other studies
showing maintained improvements in parent out-
comes at 2-month (Bazzano et al., 2015) and 6-
month follow-up assessments (Dykens et al., 2014).
In addition, our results indicated that all reductions in
child behavior problems observed at posttreatment
(i.e., withdrawn and attention problems) were also
maintained 6 months following the completion of
MBSR, providing support for our hypothesis that
MBSR may have longer term collateral benefits for
children of parents who receive the intervention.
However, it is important to note that due to the
scarcity of research examining child outcomes follow-
ing MBSR among this population, there is a need for
replication of these results. Even among other parent-
mediated interventions aimed at reducing proble-
matic child behaviors in this population—such as
Incredible Years Parent Training for children with
developmental delay (McIntyre, 2008a, 2008b) and

Parent-Child Interaction Therapy (Bagner & Eyberg,
2007)—there is a shortage of follow-up data.
Nevertheless, considering that the majority of parents
who receive MBSR report high satisfaction and con-
tinued mindfulness practice following the completion
of the intervention (Carlson, Speca, Faris, & Patel,
2007; Roberts & Neece, 2015), it is probable that the
direct and indirect effects of MBSR on parental and
child outcomes, respectively, may be maintained in
the longer term.

The implications of these results for clinical
practice are significant. Our results suggest that
parenting stress may indirectly affect their chil-
dren’s behavior problems. This is particularly rele-
vant for families of children with DD, who are at a
greater risk for both elevated parenting stress and
child behavior problems. Because interventions
aimed at reducing child behavior problems in
this population with the strongest empirical basis
are parent-mediated (e.g., behavioral parent train-
ing programs; McIntyre, 2013), it may be impor-
tant to monitor and address parenting stress when
conducting these interventions in order to opti-
mize child outcomes. It is possible that highly
stressed parents may find it difficult to implement
long-term parenting behavior changes that would
affect their children’s behavior problems, and
would thus decrease the efficacy of these interven-
tions (Guralnick, 2017; Osborne, McHugh,
Saunders, & Reed, 2008). Accordingly, it may be
beneficial for clinicians to augment traditional
child management training programs in this popu-
lation (e.g., Incredible Years Parent Training for
children with developmental delay, Parent-Child
Interaction Therapy; Bagner & Eyberg, 2007;
Mclntyre, 2008a, 2008b) by adding a mindful-
ness-based intervention component with the goal
of reducing parenting stress and thereby optimiz-
ing the efficacy of parent-mediated interventions
for child behavior problems (Crnic, Neece,
Mclntyre, Blacher, & Baker, 2017).

Although our findings were promising, these
results must be considered within the context of sev-
eral study limitations that have implications for future
research. First, we did not use an active treatment
control group. As a result, we can only conclude
that MBSR is more effective than no treatment. To
more rigorously test the efficacy of MBSR among
families of children with DD, future studies should
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compare MBSR to other commonly used stress-
reduction interventions (see Da Paz & Wallander,
2017, and Hastings & Beck, 2004, for a review).
Second, our sample was heterogeneous in terms of
child diagnoses. Although the majority of children in
our study were reported to have a diagnosis of autism
spectrum disorder, other child diagnoses reported in
our sample include Down’s syndrome, intellectual
disability, learning disability, Prader-Willi Syndrome,
speech delay, cerebral palsy, Fragile X, and microce-
phaly. Considering that families of children with aut-
ism spectrum disorder tend to experience higher rates
of parenting stress and behavior problems compared
to those with other disabilities (Blacher & McIntyre,
2006; Dabrowska & Pisula, 2010; Kozlowski &
Matson, 2012), future studies may be necessary to
examine potential differences in the effects of MBSR
for different diagnoses. Third, because our results
relied solely on parent-report data to measure both
parent and child outcomes, there may have been some
reporting bias that may have influenced our findings.
Future studies would benefit from utilizing biomar-
kers of parenting stress, as well as multimethod (e.g.,
rating scales, direct observation), multi-informant
(e.g., parents, teachers), and multisetting (e.g., home,
school) measures of child behaviors (Merrell, 2008).
Despite these limitations, the implications of
these results are significant. As a highly vulnerable
population, this study suggests that families of
young children with DD may experience longer
term benefits after receiving MBSR. With a grow-
ing body of research suggesting that parental men-
tal health and well-being play a crucial role in a
child’s development (Crnic & Neece, 2015; Neece
et al., 2012; Woodman, Mawdsley, & Hauser-
Cram, 2015), this study provides empirical evi-
dence for a novel approach in treating comorbid
behavior problems among young children with
developmental delays. By intervening with the
family early on, we may be able to ameliorate
some of the mental health issues common among
parents of children with DD, which may then
reduce the rates of behavioral problems and sub-
sequent psychopathology among these children.
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