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Abstract Mothers with elevated Attention-Deficit/Hyperac-
tivity Disorder (ADHD) symptoms demonstrate parenting
deficits, as well as difficulties in emotion regulation (ER),
which may further impact their ability to effectively parent.
However, no empirical research has examined potential me-
diators that explain the relations between maternal ADHD
symptoms and parenting. This prospective longitudinal study
examined difficulties with ER as a mediator of the relation
between adult ADHD symptoms and parenting among 234
mothers of adolescents recruited from the community when
they were between the ages of nine to twelve. Maternal ratings
of'adult ADHD symptoms, difficulties with ER, and parenting
responses to their adolescents’ expressions of negative emo-
tions were collected over the course of three years. We found
that maternal ADHD symptoms were negatively associated
with positive parenting responses to adolescents’ negative
emotions, and positively associated with harsh parenting and
maternal distress reactions. Moreover, maternal ER mediated
the relation between adult ADHD symptoms and harsh par-
enting responses, while controlling for adolescent ADHD and
disruptive behavior symptoms. However, maternal ER did not
mediate the relation between ADHD symptoms and positive
or distressed parental responses. Thus, it appears that ER is
one mechanism by which maternal ADHD symptoms are
associated with harsh responses to their adolescents’
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expressions of negative emotion. These findings may have
downstream implications for adolescent adjustment.
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Adult Attention-Deficit/Hyperactivity Disorder (ADHD) is a
disorder characterized by excessive levels of inattention, hy-
peractivity, and/or impulsivity (American Psychiatric
Association, 2000). Approximately 50-80 % of individuals
diagnosed with ADHD during childhood retain the diagnosis
in adulthood (Barkley, Fischer, Smallish, and Fletcher 2006;
Faraone, Biederman, and Mick 2006). In addition, prevalence
rates of adult ADHD have been documented at around 4.4 %
(Kessler et al. 2006). However, recent reports have supported
a dimensional view of ADHD, whereby adults with more
ADHD symptoms demonstrate greater impairment than those
with fewer symptoms, regardless of their diagnostic status
(Mannuzza et al. 2011).

Because adults with elevated ADHD symptoms have more
difficulty sustaining attention, inhibiting impulsive responses,
and organizing activities (McGough and Barkley 2004), many
areas of functioning may be negatively impacted. One key
role that is impaired among adults with ADHD symptoms is
parenting (for a review, see Johnston, Mash, Miller, and
Ninowski 2012). Weiss, Hechtman, and Weiss (2000) were
among the first to theorize that parents with ADHD may
experience more difficulty sustaining attention during super-
vision of the child and staying calm during their children’s
tantrums. Subsequently, multiple empirical studies have dem-
onstrated that mothers with elevated ADHD symptoms are
poorer monitors of their children’s behaviors, less effective
problem solvers, less involved, less positive/responsive, more
negative, and less consistent in their use of discipline than
mothers without elevated ADHD symptoms (e.g., Chronis-
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Tuscano et al. 2008; Murray and Johnston 2006). More re-
cently, Mokrova et al. (2010) found that mothers with ADHD
symptoms also reported the use of non-supportive responses
to their children’s negative emotions (e.g., punishing their
children, minimizing their children’s feelings, and becoming
distressed themselves).

Despite the growing literature demonstrating parenting
impairments among adults with ADHD, we know very little
about the mechanisms by which this process occurs (Johnston
etal. 2012). One possible mechanism that may explain at least
some of the parenting deficits demonstrated by adults with
ADHD symptoms is the ability to regulate one’s emotions.
Emotion regulation (ER) includes both the ability to con-
sciously inhibit one’s self from reacting in a situation, and
the ability to consciously modulate one’s emotional state as
needed (Eisenberg and Spinrad 2004). Difficulties with ER
are ubiquitous to many forms of psychopathology, whereby
individuals with psychopathology tend to employ less pro-
ductive ER strategies (Aldao, Nolen-Hoeksema, and
Schweizer 2010).

Recent research has demonstrated that emotion dysregula-
tion is common among adults with ADHD (Barkley 2010). In
fact, Barkley (2010) argued that emotion dysregulation (in-
cluding difficulties with frustration, impatience, and anger)
should be considered a third core component of ADHD (in
addition to inattention and hyperactivity/impulsivity) because
emotion dysregulation is so central to the disorder. In further
support of the role of emotion dysregulation in ADHD,
Reimherr and colleagues (2005) found that many adults with
ADHD presented with symptoms of emotion dysregulation
(i.e., temper, affective lability, and emotional overreactivity),
independent of comorbid anxiety or depressive disorders. By
understanding the unique contribution of ER deficits above
the well-established ADHD symptoms, impairments in vari-
ous life areas, such as parenting, may be better explained
(Barkley 2010).

One key aspect of parenting that may be disrupted among
adults with ADHD symptoms is the ability to respond effec-
tively to their children’s expressions of negative emotions. In
particular, it may be the parent’s own difficulty regulating
emotions that makes it more challenging for him/her to re-
spond supportively when his/her child expresses negative
emotions. Because parents are their children’s first models
for emotion socialization, a parent’s ability to effectively cope
with his/her own emotions and respond to his/her child’s
expression of emotions is important for the development of
the child’s emotional and social competence (Eisenberg,
Cumberland, and Spinrad 1998). For example, Ramsden and
Hubbard (2002) demonstrated that mothers who were not
accepting of their children’s negative emotions were more
likely to have children who had difficulty regulating their
own emotions and displayed higher levels of aggression.
Conversely, in a longitudinal study, Gottman, Katz, and
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Hooven (1996) found that parents who were more aware of
and accepting of their children’s emotions had children with
fewer behavior problems, greater academic achievement, and
better physical health. Thus, examination of the manner in
which parents respond to their children’s expressions of neg-
ative emotions is an important aspect of parenting that merits
continued empirical examination.

Given that adults with ADHD symptoms often have
difficulty with ER, these ER deficits may in part explain
the documented association between adult ADHD symp-
toms and parenting. For example, parents with attention
and ER difficulties could resort to using harsh or
unsupportive parenting strategies in response to challenging
child emotions (Fabes, Leonard, Kupanoff, and Martin
2001). Yet, to our knowledge, no empirical research has
examined maternal emotion dysregulation as a mechanism
by which adult ADHD symptoms relate to harsh or
unsupportive parenting responses. Given that adolescence
is a developmental period during which elevated conflict
between the parent and adolescent is typical as the adoles-
cent seeks greater autonomy (Steinberg 2001), examining
parenting responses during the adolescent years is particu-
larly important to further our understanding of the manner
and mechanisms by which mothers with ADHD symptoms
are impaired in the parenting role.

The present study therefore aimed to examine, in a com-
munity sample of 234 families, the predictive relations
among maternal ADHD symptoms, maternal ER, and par-
enting. We specifically examined the manner in which
mothers respond to their adolescents’ displays of negative
emotions because adolescent’s negative emotions are more
difficult for parents to tolerate than positive emotions (Fabes
et al. 2001), and because negative affect increases during
this developmental stage (Ciarrochi, Heaven, and
Supavadeeprasit 2008). We hypothesized that higher levels
of maternal ADHD symptoms would predict: lower levels of
positive parenting responses to adolescents’ expressions of
negative emotions, higher levels of harsh parenting re-
sponses to adolescents’ negative emotions, and higher levels
of distress responses to adolescents’ negative emotions. We
also hypothesized that the links between maternal ADHD
and parenting would be mediated by mothers’ difficulties
regulating their own emotions. Given that adolescents with
ADHD and other disruptive behaviors tend to evoke more
over-reactive and inconsistent responses from their parents
and have more negative interactions with them (Burke,
Pardini, and Loeber 2008; Johnston and Mash 2001), we
considered the contribution of adolescent ADHD and dis-
ruptive behavior symptoms to parenting responses in our
models. We hypothesized that maternal ER would continue
to mediate the relation between maternal ADHD symptoms
and parenting when difficult adolescent behavior was includ-
ed in the model.
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Method
Participants and Procedures

Participants included 234 mothers of youth who were origi-
nally recruited between the ages of 9—12 years as part of a
larger longitudinal study examining early predictors of ado-
lescent risk-taking behavior in a community sample. The
youth were, on average, 12 years old at wave 2, 13 years old
at wave 3, and 14 years old at wave 4 (see Table 1); and are
therefore referred to as adolescents throughout this paper. The
adolescents were 52 % male and 43 % of the sample were
Caucasian, 41 % were African American, and 16 % identified
as Other. The original sample of 277 adolescents and their
parents were recruited through media outreach and mailings to
schools, libraries and youth organizations within the Wash-
ington, DC metropolitan area. Inclusion criteria for the origi-
nal study included the adolescents being within the specified
age range, English language proficiency, consent of the
parent/guardian, and youth assent. Sample demographics are
presented in Table 1.

With approval from the University of Maryland Institution-
al Review Board, families were invited into the laboratory for
baseline assessments if they met inclusion criteria based on a
telephone screen. Thereafter, families were assessed at annual

Table 1 Wave | participant demographics

Variables
Mother
Mean Age at T1 (SD) 41.86 (6.21)
Education (%)
Less than high school 22
High school degree/GED 10.1
Technical or trade school 34
Some college 20.8
Associates degree 5.6
College degree 27.0
Graduate school degree 27.5
Median Annual Income $85,000
Child
Ethnicity/Race (%)
Caucasian 43.0
African American 40.8
Other 16.2
Sex (%)
Male 52.2
Female 47.8
Mean Age (SD) at T2 12.07 (0.9)
Mean Age (SD) at T3 13.06 (0.9)
Mean Age (SD) at T4 14.00 (0.9)

intervals. Of the original 277 participants in Time 1, 234
mothers participated in Time 2, 234 in Time 3, and 221 in
Time 4. Because constructs central to the current analyses
were not included in all waves, the present study included
data from T2 through T4 only. To assess for the impact of
missing data, we compared participation for all participants
who completed measures at each wave of the study to those
who did not complete measures at that particular wave on
gender, ethnicity/race, adult ADHD symptoms, emotion dys-
regulation, and parenting responses. Attrition was not signif-
icantly correlated with any of these key study variables (all
ps>0.10).

Measures

Demographics. At each assessment point, parents/guardians
completed a basic demographics form, which included per-
sonal information such as age, gender, ethnicity/race, and
annual family income.

Mothers’ ADHD Symptoms. Mothers completed the Conner’s
Adult ADHD Rating Scale (CAARS-S: SV; Conners et al.,
1999) at T2. The CAARS assesses the core features of ADHD
and symptoms appropriate for adults. Mothers were instructed
to rate a list of 30 behaviors on a 4-point Likert-type scale
from 0 (not at all, never) to 3 (very much, very frequently)
based on how often or how much the item described their
experiences with ADHD symptoms. Higher raw scores on the
CAARS indicated that a mother experienced more ADHD
symptoms. For the purposes of the current study, we calculat-
ed a total score using the CAARS DSM-IV Total ADHD
symptom scale for inclusion in the models. In addition, means,
standard deviations, and correlations with other study mea-
sures are provided for the DSM-IV Inattentive (IA) and
Hyperactive-Impulsive (HY/IM) scales in Table 2. The
CAARS has been shown to have excellent psychometric
properties and validated age- and gender-based norms, includ-
ing excellent test-retest reliability and moderate convergent
validity with the Wender Utah Rating Scale (Erhardt, Epstein,
Conners, Parker, and Sitarenios 1999) and adequate discrim-
inant validity with the Beck Depression Inventory II (Steer
et al. 2003). Internal consistency for the CAARS DSM-IV
Total raw score in this sample was «= .89 (M=12.11,
SD=17.66).

Mothers’ Difficulty With Emotion Regulation. Mothers’ ER
deficits were assessed using the Difficulties in Emotion Reg-
ulation Scale (DERS; Gratz and Roemer 2004) at T3 and T4.
The DERS is a 36-item measure where mothers rated how
often each item applied to them based on a 5-point Likert-type
scale from 1 (almost never, 0—10%) to 5 (almost always, 91—
100%). These items assessed six domains of ER deficits:
Nonacceptance of negative emotions, inability to engage in
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Table 2 Correlations, means, and standard deviations for study variables

Variable 1 2 3 4 6 7 8 9 10 11 12
1. T2 CAARS Total Score  1.00
2. T2 CAARS IA Symptoms 0.91***  1.00
3. T2 CAARS HY/IM 0.88*%**  0.61*** 1.00
Symptoms
4. T3 DERS 0.45%%%  0.47**%*  0.32%** 1.00
5. T3 Positive Responses —0.32%** —031*** —0.26%* —0.32%** 1.00
6. T3 Harsh Responses 0.10 0.09 0.08 0.27%**  —0.09 1.00
7. T3 Distress Responses 0.36%**  (0.32%**  (33%F* (41%*F*F  —0.32%¥* (046%*¥* 1.00
8. T4 Positive Responses —0.25%*  —-0.30** -0.13* -0.18*  0.70*** -0.05 —0.25** 1.00
9. T4 Harsh Responses 0.19%*  0.18* 0.15%  0.39%*%*  —0.19*%* (0.77*%%* 041*** —0.14*  1.00
10. T4 Distress Responses ~ 0.33%**  0.32%**  (025%*%  (48%**  —35%** (34%%x (72%** —(35%+* (.53*** 1.00
11. T2 CES-D 0.42%%%  044%**  030%** 046*** —0.21** 0.15%*  025%* -0.12 0.30%*%* 0.31*** 1.00
12.T2 DBD 0.36%**  0.35%**  (0.29%** (.10 —0.23** .08 0.09 —0.26%* 0.14*  0.08 0.15*% 1.00
Mean 12.00 6.12 5.88 64.49 0.00 0.01 0.01 —-0.02 0.00 -0.01 9,82 3.76
SD 7.66 4.50 4.07 16.40 0.85 0.87 0.99 0.86 0.87 1.00 839 5.77

* p<0.05 ** p<0.01 *** p<0.001

CAARS=Connor’s Adult ADHD Rating Scale, /4=Inattentive, HY/IM=Hyperactive-Impulsive, DERS=Difficulties in Emotion Regulation Scale, CES-
D=Centers for pidemiological Studies — Depression, DBD=Disruptive Behavior Disorders Rating Scale

goal-directed behaviors when distressed, difficulty controlling
impulsive behaviors when distressed, limited access to effec-
tive emotion regulation strategies, being unclear about what
emotion is being experienced, and lack of emotional
awareness. A total score was calculated by summing all items.
Items were coded so that a higher total score on the DERS
indicated greater difficulties with emotion regulation. The
DERS total score has high internal consistency (0.93) and
test-retest reliability (0.88) and adequate construct and predic-
tive validity (Gratz and Roemer 2004). Additionally, the
DERS has shown adequate convergent and discriminant va-
lidity with measures of anxiety and depression (Gratz and
Roemer 2004; Staples and Mohlman 2012). Internal consis-
tency for the DERS total score in this sample was &= .80.

Mothers’ Depression Symptoms. Given high levels of comor-
bidity between ADHD and depression in adult females
(Kessler et al. 2006), as well as established links between
depression and ER (Aldao et al. 2010; Gross and Muiloz
1995), and depression and parenting (Lovejoy et al. 2000),
we included a measure of maternal depression in our analyses
to isolate the contribution of maternal ADHD to ER and
parenting. Mothers’ depressive symptoms were evaluated
with the Center for Epidemiological Studies — Depression
Scale (CES-D; Radloff 1977) at T2. The CES-D is a 20-item
self-report measure of depressive symptoms across four do-
mains: depressed affect, positive affect, somatic activity, and
interpersonal relations. Items are ranked on a 4-point Likert-
type scale ranging from O (rarely or none of the time) to 3
(most or all of the time). Items are summed to create a total
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score ranging from 0 to 60. The CES-D is widely used in adult
community samples and demonstrates adequate internal con-
sistency, test-retest reliability (Knight et al. 1997) and conver-
gent validity and discriminant validity with self-esteem and
state and trait anxiety (Radloff 1977). Internal consistency for
the CES-D in the current sample was o= .88.

Mothers’ Responses to Their children’s Expression of
Emotions Mothers completed the Coping with Children’s
Negative Emotions Scale-Adolescent Version (CCNES-AP;
Fabes and Eisenberg 1998) at T3 and T4. The CCNES
consisted of nine items presenting different situations in which
an adolescent expresses a negative emotion (e.g., “When my
teenager gets angry because he/she can’t get something that
he/she really wants, I usually...”). Mothers assessed how
likely they would be to respond to their adolescents’ expres-
sion of negative emotions with each of the following six
responses based on a 7-point Likert-type scale from 1 (very
unlikely) to 7 (very likely): problem-focused responses (e.g.,
“help him/her think of other ways to go about getting what he/
she wants”), emotion-focused responses (e.g., “try to make
him/her feel better by making him/her laugh”), expressive
encouragement (e.g., “encourage him/her to talk about his/
her angry feelings”), punitive responses (e.g., “get upset with
him/her for being so angry”), distress responses (e.g., “be-
come uncomfortable and don’t want to deal with him/her”)
and minimization responses (e.g., “tell him/her he/she is being
silly for getting so angry”). Total scores were calculated for
each type of response, with higher scores indicating a greater
likelihood that a mother would employ that response.
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In this study, mothers’ responses to their adolescents’
expressions of negative emotions were categorized into three
distinct parental responses (Fabes, Poulin, Eisenberg, and
Madden-Derdich 2002): positive responses, harsh responses,
and distress responses. Positive parenting responses were
defined by mothers’ use of supportive responses to adoles-
cents’ expressions of negative emotions and included the
problem-focused, emotion-focused, and expressive encour-
agement subscales described above. Harsh parental re-
sponses were defined by mothers’ use of non-supportive
coping responses to adolescents’ expressions of negative
emotions and included the punitive and minimizing scales.
Finally, distress responses were treated as a separate dimen-
sion of parental responses that described mothers’ own
emotional response to their adolescents’ expression of neg-
ative emotions.

In line with previous research (Ehrlich et al. 2013a; Fabes
et al. 2001), we computed a composite Harsh Parental Re-
sponses to Adolescent Expressions of Negative Emotions
summary score by averaging the z-scores of the minimizing
responses and punitive responses subscales. We also created a
composite Positive Parental Responses to Adolescent Expres-
sions of Negative Emotions summary score, averaging the z-
scores of problem-focused responses, expressive encourage-
ment, and emotion-focused responses subscales. Previous
research has shown reliability estimates at 0.73 for the harsh
parental response subscale and 0.87 for the positive parental
response subscale with the adolescent version of this measure
(Ehrlich et al. 2013a; Ehrlich et al. 2013b). The CCNES has
also demonstrated adequate test-retest reliability and conver-
gent and divergent validity with the Interpersonal Reactivity
Index and the Parent Affect Test (Fabes et al. 2002). All
summary scores at T3 and T4 were reliable (s ranged from
0.84-0.90).

Child Disruptive Behavior Symptoms Given that adolescent
disruptive behaviors, including ADHD, oppositional defiant
disorder (ODD), and conduct disorder (CD), are closely
linked with negative parenting (Burke et al. 2008; Johnston
and Mash 2001), we included the mother-reported Disruptive
Behavior Disorders checklist (DBD; Pelham, Gnagy,
Greenslade, and Milich 1992) at T2 to determine the relative
contribution of parent and adolescent factors on parenting
responses. Ratings were based on a 4-point scale from occur-
ring not at all to very much (Pelham et al. 1992), where
symptoms rated pretty much or very much true of the adoles-
cent were considered present to a clinically significant degree.
All items occurring at a clinically significant level were
summed to create a total adolescent ADHD and disruptive
behavior disorders score. The DBD has been used with ado-
lescents up to age 18 (Pelham et al. 1992) and demonstrates
good internal consistency, adequate test-retest reliability, and
is sensitive to treatment effects (Pelham, Fabiano, and

Massetti 2005). Internal consistency for T2 total DBD score
in the current sample was x=0.93.

Results
Preliminary Analyses

Missing data patterns were examined among all key study
variables. In order to evaluate patterns of missingness, we
computed Little’s (1988) missing completely at random
(MCAR) test; results suggest the data are missing completely
at random, X (95)=90.04, p=0.63.

Descriptive statistics for T2 ADHD, CES-D, and DBD
scores; T3 DERS; and T3 and T4 positive, harsh, and distress
parental responses are reported in Table 2. Clinical levels of
maternal ADHD symptoms were examined for comparison
with other samples. CAARS raw scores ranged from 0 to 46;
t-scores were also computed for ADHD symptoms (M¢=45.2,
range=25-90) to provide an index of maternal ADHD symp-
tom severity. Using the established clinical cutoff of 1.5
standard deviations above the mean (Conners et al. 1999),
7 % of our sample of mothers was in the clinical range for
adult ADHD, which is consistent with prevalence estimates
reported by Barkley et al. (2008). We also examined clinical
levels of adolescents’ ADHD, CD, and ODD symptoms. We
found 3.4 %, 3 %, and 4.8 % of our sample (respectively) were
in the clinical range (i.e., above symptom cutoffs) for these
disorders, similar to rates reported from other community
samples (e.g. Costello et al. 2005).

Bivariate correlations were also computed for all variables
(Table 2). T3 DERS was associated with all parenting vari-
ables at both time points, suggesting that poor maternal ER
was positively associated with distress parenting responses
and harsh parenting responses and negatively associated with
positive parenting responses. In support of our original hy-
potheses, T2 maternal ADHD symptoms were positively cor-
related with both T3 and T4 parental distress responses as well
as T2 DBD scores. Further, T2 maternal ADHD symptoms
were negatively associated with positive parental responses to
adolescents’ expressions of negative emotions at both T3 and
T4. T2 maternal ADHD symptoms were significantly and
positively associated with harsh parental responses at T4 only.
Both the A and HY/IM subscales also followed the same
pattern of associations as the total ADHD scale.

We also examined the relation between maternal ethnicity/
race (using the groups European American, African Ameri-
can, and other) and all dependent variables using one-way
ANOVAs because specific ethnicity/race has been associated
with variations in parenting within the literature (e.g. Fagan
2000). There was a significant association between ethnicity/
race on T3 DERS only, F (2, 171)=4.00, p=0.02 (all other ps
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ranged from 0.10-0.43). Post-hoc Tukey comparisons be-
tween groups indicate that European Americans reported sig-
nificantly greater levels of difficulty in ER (M=66.96, 95 %
CI [63.56, 70.36]) than African Americans (M=59.80, 95 %
CI[56.28, 63.32]), p=0.02. Comparisons between the “other”
group (M=66.00, 95 % CI [56.30, 75.69]) and the African
American and European American groups were not statisti-
cally significant at p<0.05.

Predicting Mothers” Responses to their Adolescents’
Expressions of Negative Emotions

We had also predicted that T3 ER difficulties would mediate
the relation between T2 adult ADHD symptoms and T4
maternal responses to their adolescents’ expressions of nega-
tive emotions. These analyses were conducted using Mplus 6
(Muthen and Muthen 1998-2010). We utilized a full informa-
tion maximum likelihood estimation method to handle miss-
ing data, which provides less biased parameter estimates than
ad hoc procedures (such as listwise and pairwise deletion) and
is more robust to non-normal data (Little and Rubin 1989). In
order to examine the hypothesized relations between maternal
ADHD symptoms, ER, and parenting responses, we tested a
series of structural equation models (SEM). Four fit indices
were used to estimate how well the model fit the data: the x>
statistic, the Comparative Fit Index (CFL; Bentler 1990), the
Tucker-Lewis Index (TLI; Tucker and Lewis 1973), and the
Root Mean Square Error of Approximation (RMSEA; Steiger
1990). Nonsignificant chi-square values indicate good fit;
however, this index is sensitive to sample size (Kline 2005).
TLI values greater than 0.90 (Hu and Bentler 1999), CFI
values greater than 0.93 (Byrne 1994) and RMSEA values
less than 0.05 (Steiger 1990) suggest good fit.

We examined the hypothesis that maternal ER would me-
diate the relation between maternal ADHD symptoms and
parenting responses by testing a path model (see Fig. 1) in
which T2 CAARS predicted T3 DERS and T4 parental re-
sponses, controlling for prior levels of parental responses,
maternal depression, adolescents” ADHD and disruptive be-
havior disorders, and (dummy coded) ethnicity/race'. Cross-
wave correlations were allowed between the disturbance
terms of positive parenting variables, in line with recommen-
dations by Marsh (1993). The model fit the data well: .
(15)=17.61, p=0.28; CFI=0.99; TLI=0.99; and RMSEA=

' We also ran the model with inattentive and hyperactive/impulsive
ADHD symptoms as separate predictors. Traditional fit-criteria for struc-
tural equation models indicate that the Tucker-Lewis Index (TLI) should
be greater than 0.90 (Hu and Bentler 1999), the Comparative Fit Index
(CFI) should above 0.93 (Byrne 1994) and the RMSEA should be below
0.05 (Steiger 1990). Unfortunately the model utilizing separate maternal
inattentive and hyperactive/ impulsive symptoms did not meet these
conventional cut-offs for adequate model fit (x* (19)=46.50, p<0.001,
CFI=0.96, TLI=0.88, and RMSEA=0.08 [90 % CI=0.05-0.10]) and
was therefore uninterpretable.
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0.03 [90 % CI=0.00-0.07]. Path estimates suggest that T2
CAARS was significantly associated with T3 DERS and T3
DERS predicted T4 harsh and distress responses to adoles-
cents’ expressions of negative emotions, controlling for eth-
nicity, maternal depression, and children’s ADHD and disrup-
tive behavior symptoms.

We tested the indirect effects from the full model (i.e., T2
CAARS to T3 DERS to T4 parental responses to adolescents’
expressions of negative emotions) by estimating their
confidence intervals, using the bootstrapping procedure
recommended by Preacher and Hayes (2008). Unlike hypoth-
esis testing based on parametric statistics, bootstrapping pro-
cedures do not assume normality (Preacher and Hayes 2008).
An indirect effect with a confidence interval that does not
contain zero would indicate a statistically significant indirect
effect of maternal ADHD symptoms on parenting through ER.
Results from the current analyses suggest the indirect effect of
T2 CAARS on T4 harsh parenting responses to adolescents’
expressions of negative emotions was significant, controlling
for ethnicity, maternal depression, and children’s ADHD and
disruptive behaviors, indirect effect=0.05, SE=0.03; [95 %
CI=0.001-0.100], providing support for Hypothesis 4; how-
ever, the indirect effects of T2 CAARS on T4 positive parent-
ing responses indirect effect=0.05, SE=0.05; [95 % Cl=-
0.051-0.155] and distress responses indirect effect=0.06,
SE=0.03; [95 % CI=-0.003-0.119] were not significant.

Discussion

The purpose of this prospective longitudinal study was to
better understand the mechanisms by which maternal ADHD
symptoms impact mothers’ abilities to respond effectively to
their adolescents’ expressions of negative emotions. In doing
so, this study advances our understanding of mechanisms that
explain the link between maternal ADHD symptoms and
maladaptive parenting (Johnston et al. 2012). This study ad-
ditionally advances knowledge regarding how symptoms of
maternal psychopathology relate to the manner in which
mothers respond to their adolescents’ expressions of negative
emotions (Katz et al. 2012).

The current study yielded several important findings, in-
cluding establishing that maternal ADHD symptoms were
negatively associated with positive maternal parenting re-
sponses to adolescents’ negative emotions, and positively
associated with harsh parenting and maternal distress re-
sponses. In addition, maternal difficulties with ER were pos-
itively associated with distress responses and harsh parenting
responses, and negatively associated with positive parenting
responses after controlling for ethnicity, maternal depression,
and children’s ADHD and disruptive behaviors. Importantly,
maternal difficulties with ER mediated the relation between
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Fig. 1 Standardized (and
unstandardized) significant path
estimates for mediation model.

* p<0.05 ** p<0.01. Solid lines
represent significant paths.
Correlated residuals are not
shown. CA4RS=Connor’s Adult
ADHD Rating Scale, DERS=
Difficulties in Emotion
Regulation Scale, CES-D=Center
for Epidemiological Studies —
Depression, DBD=Disruptive
Behavior Disorders Rating Scale

ETHNICITY

T2 CAARS

T2 CES-D

*p<.05 **p<.01

maternal ADHD symptoms and maternal harsh parenting
responses to adolescents’ expressions of negative emotions.
The indirect effects of ADHD on harsh parenting responses
remained significant when we included maternal depression in
the model. Additionally, mothers” ADHD symptoms contin-
ued to significantly predict maternal ER and ER, in turn,
predicted harsh parenting responses, above and beyond the
effect of adolescents’ ADHD and disruptive behavior symp-
toms (i.e., controlling for “child effects”).

In this community sample, maternal ADHD symptoms
were significantly related to all three types of parenting
responses to adolescents’ expressions of negative emotion
(positive, harsh, and distress responses) in the expected
directions. Given that parents with ADHD symptoms gen-
erally have more difficulty problem-solving (Murray and
Johnston 2006), inhibiting impulsive responses (McGough
and Barkley 2004), and staying calm in difficult parenting
situations (Weiss et al. 2000), it is not surprising that
mothers with elevated ADHD symptoms were less likely
to endorse positive parenting response items, such as “help
my adolescent think of things to do to solve the problem”
and “talk to my adolescent to calm him/her down.” Studies
have also shown that children with ADHD have difficulty
attending appropriately to others’ non-verbal cues (Cadesky
et al. 2000), which may continue into adulthood. Johnston
and colleagues (2012), in their recent review, pointed to this
difficulty of reading others’ social cues as another potential
problem for parents with ADHD in terms of responding
supportively to their children. Mothers with ADHD symp-
toms may therefore be unable to stay calm, interpret the

T3 DERS

T3 POSITIVE ||_/
RESPONSE |

17(-03)*

T4 POSITIVE |~
RESPONSE

17(.01)**

T3 HARSH
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T4 HARSH
RESPONSE

T7(T7)**

.20(.01)*

30(00™ Y73 DISTRESS

RESPONSE

T4 DISTRESS
RESPONSE

671(.72)**

situation appropriately, and plan a supportive response in
the midst of their adolescents’ expressions of negative
emotions.

In fact, mothers who reported more ADHD symptoms also
reported using harsh and distress parenting response items
such as “I get upset with him/her for being so angry” or “I
become uncomfortable and don’t want to deal with him/her.”
Consistent with other studies conducted with children
(Chronis-Tuscano et al. 2011), this finding suggests that
mothers with ADHD symptoms may have more difficulties
inhibiting their impulsive emotional or physical responses
when they are confronted with a difficult parenting situation.
Rather than optimally responding to their adolescents’ expres-
sions of negative emotions by using effective coping strate-
gies, like problem-solving, accepting their emotions, or en-
couraging them to express themselves, these parents may
instead respond harshly (Fabes et al. 2002).

It is important to note that, while mothers’ ADHD symp-
toms were significantly correlated with mothers’ reports of
harsh parenting responses at T4, they were not significantly
correlated with harsh parenting responses at T3. This fluctu-
ation in results may reflect a weak relationship between ma-
ternal reports of ADHD symptoms and harsh parenting re-
sponses, perhaps because community samples frequently re-
port low rates of harsh parenting (Fabes et al. 2002; Rhoades
and O'Leary 2007).

Unfortunately, we were unable to examine the relative
contributions of maternal IA and HY/IM symptoms separately
due to poor model fit. However, some studies that have
attempted to look at the relationship between parenting
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behaviors and symptoms of IA and HY/IM separately have
found that self-reports of over-reactive parenting were posi-
tively associated with mothers’ reports of their own HY/IM
symptoms, but not IA symptoms (Johnston et al. 2004).
Future studies should attempt to examine the unique contri-
butions of adult HY/IM symptoms versus [A symptoms on
parenting in order to better understand which factors are most
closely associated with different facets of parenting (Johnston
etal. 2012).

As expected, maternal ADHD symptoms were associated
with greater difficulties with ER, and greater maternal diffi-
culties with ER were associated with positive, harsh, and
distress responses to adolescents’ expressions of negative
emotions. This is consistent with past literature demonstrating
that adults with ADHD experience more difficulty regulating
their emotions (Barkley 2010). This finding is also consistent
with Fabes and colleagues’ (2002) research demonstrating
that parents who have difficulty regulating their own emotions
also may become distressed themselves when their adoles-
cents express negative emotions and, as a result, respond more
harshly to them.

Importantly, we found that maternal difficulties with ER
mediated the relation between ADHD symptoms and harsh
parental responses to adolescents’ expressions of negative
emotions. The positive relation between ADHD symptoms
and harsh parental responses has been demonstrated in prior
studies showing that mothers with more ADHD symptoms
tend to display less positive and more negative parenting (e.g.,
Chronis-Tuscano et al. 2008; Johnston et al. 2012). Addition-
ally, this study did not find emotion dysregulation to be a
significant mediator of the relation between maternal ADHD
symptoms and either parental positive or distress responses.
This indicates that there may be another mechanism by which
maternal ADHD symptoms influence these types of parenting
responses (perhaps problem solving skills or the ability to read
social cues).

The relation between maternal ADHD symptoms and harsh
parental responses remained significant when we included
adolescent disruptive behaviors into the model to control for
“child effects.” By including adolescent ADHD and disrup-
tive behavior in our model, we were able to determine the
relative effects of parent versus child factors on parents’
abilities to respond effectively to their adolescents’ expres-
sions of negative emotions. Given that adolescents with
ADHD and disruptive behaviors tend to evoke over-reactive
and inconsistent responses from their parents (Burke et al.
2008; Johnston and Mash 2001), it was important to examine
the extent to which maternal ADHD symptoms and ER con-
tributed to maladaptive parenting beyond child effects. Future
studies with larger samples should extend these findings by
examining adolescent ADHD as a potential moderator of the
relationship between maternal ER and parenting among
mothers with ADHD symptoms.

@ Springer

Including maternal depressive symptoms in the model
allowed us to document the unique associations among ma-
ternal ADHD symptoms, ER, and parenting. Depressive
symptoms were important to consider in the model because
research has shown that depressed mothers, similar to mothers
with ADHD, tend to engage in more negative parenting
behaviors, including more hostile and coercive behaviors
towards to their children (Goodman 2007). In addition,
ADHD and depression have been shown to be highly comor-
bid disorders, particularly in adult females (Kessler et al.
2006). Many prior studies examining maternal ADHD symp-
toms and parenting have not considered maternal depressive
symptoms (Johnston et al. 2012). In doing so, we have greater
confidence in our conclusions. However, we were unable to
examine other possible co-occurring maternal symptoms,
such as antisocial personality or anxiety symptoms, in our
analyses. Therefore, future studies should examine a range of
potential maternal difficulties that could impact the associa-
tions among maternal ADHD symptoms, ER, and parenting
responses.

Although this study had many strengths, including a large
diverse sample and a prospective longitudinal design, these
findings must be considered in the context of some limita-
tions. First, all measures included in these analyses were based
on maternal report and did not include any observational
measures of parent-child dyadic interactions, raising the pos-
sibility that shared method variance influenced results. Future
studies should therefore include an observed parent-child
interaction in which parent behaviors are coded with a stan-
dardized coding system, which is the gold standard in parent-
ing studies (Danforth et al. 1991; Johnston et al. 2002). There
may also have been a social desirability component at play
that may result in these mothers not accurately reporting their
use of harsh parenting responses (Lui et al. 2013); however,
some studies have shown moderate to strong correlations
between self- and other-reports of ADHD symptoms (e.g.
Belendiuk et al. 2007). In addition, study assessments were
conducted at different time points, which should have reduced
the possibility of within-informant biases that may have oc-
curred due to fluctuations in mood or other variables. Still,
future studies should include other informant reports (e.g.,
from a partner or the child) or observational parenting data
to enhance the measurement of maternal ADHD symptoms
and parenting responses (McGough and Barkley 2004). Fu-
ture studies might also incorporate biological measures of
maternal ER (e.g., Ochsner et al. 2002). By including a
measure of neural correlates, we may be able to identify
activity patterns in specific areas of the maternal brain, which
impact mothers” ER and/or parenting (Swain 2011).

Additionally, we did not have measurements of all of the
variables at all time points. This impeded our ability to exam-
ine maternal ADHD symptoms as a predictor of changes on
the DERS. Also, the timing of our assessments,
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developmentally, could have been problematic. Given that
maternal ADHD symptoms and ER abilities were likely present
long before adulthood, we may have missed some critical
periods of development. Also, given the timing of the parenting
measure (i.e., at T4), we could not yet examine downstream
effects of harsh maternal responses on subsequent adolescent
socio-emotional development. Finally, although adolescence is
an important developmental period to examine the mechanisms
by which maternal ADHD symptoms impact parenting re-
sponses, it will be important for future studies to examine these
questions at earlier stages of development as well.

Another limitation is that this study included only mothers.
Future studies should include fathers as well, in order to
determine if there are important differences in the manner in
which maternal and paternal ADHD symptoms are associated
with parental responses to adolescent expressions of negative
emotions. Indeed, some research suggests that mothers and
fathers employ different parenting strategies on the whole,
especially in relation to disciplinary strategies and emotional
support (Holmbeck et al. 1995; Russell et al. 2003; Tein et al.
1994).

Fourth, this was a community sample, and therefore, we
were unable to examine the impact of more severe adult
ADHD-related difficulties and how they might affect mothers’
parenting responses to their adolescents’ expressions of neg-
ative emotions. Because we did not include a diagnostic
interview or a measure of adult impairment in this study, we
do not know the extent to which maternal ADHD symptoms
were associated with impairment in functioning. It is likely
that mothers experiencing greater impairment due to their
ADHD symptoms may employ harsher responses to their
adolescents’ negative emotions. Consistent with past literature
that showed that community samples do not frequently report
the use of harsh parenting (Fabes et al. 2002; Rhoades and
O'Leary 2007), this sample reported relatively low rates of
harsh parenting. On the other hand, this sample was consistent
with other community samples in terms of ADHD symptoms
as reported on the CAARS (Barkley et al. 2008; Erhardt et al.
1999). Future studies should include adult impairment mea-
sures (e.g., Barkley Functional Impairment Scale—Self Report;
Barkley 2011), or ideally diagnostic interviews, to explore the
extent to which functional impairments related to parental
ADHD symptoms impact parenting. Future studies might also
examine these questions in a clinical sample of parents with
ADHD.

Despite these limitations, the present study contributes
uniquely to the literature by representing the first investigation
of ER difficulties as one mechanism by which maternal
ADHD symptoms are associated with harsh parenting re-
sponses to their adolescents’ expressions of negative emo-
tions. This also represents one of the first studies to examine
associations between maternal symptoms of psychopathology
and the manner in which mothers’ respond to their

adolescents’ expressions of negative emotions (Katz et al.
2012). This study found that the positive association between
maternal ADHD symptoms and harsh parenting responses
was at least partially mediated by maternal ER. Future studies
should examine the impact of these parenting responses on
adolescent socio-emotional development. Furthermore, this
knowledge should inform the development of interventions
that target maternal difficulties with ER, in addition to parent-
ing, because of its potential impact on adolescent development
(Chronis-Tuscano et al. 2014; Maliken and Katz 2013).
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