
The Impact of Late-Afternoon Stimulant Dosing for Children
With ADHD on Parent and Parent–Child Domains

Andrea M. Chronis, William E. Pelham, Jr., Elizabeth M. Gnagy, John E. Roberts,
and Helen R. Aronoff

University at Buffalo, State University of New York

Examined the impact of late-afternoon stimulant dosing on parent and parent–child
domains. Twenty-one children with attention deficit hyperactivity disorder (ADHD)
participated in a double-blind, placebo-controlled medication assessment comparing
varying doses of methylphenidate (MPH) and Adderall in the context of an intensive
treatment program. Children received varying doses of stimulant medication, includ-
ing active medication or placebo at 3:30 p.m. daily. Parent ratings of their mood,
pleasantness of parent–child interactions, and perceived parenting effectiveness and
successfulness were obtained each evening. Effective medication doses had a benefi-
cial impact on parent–child domains (e.g., parent–child interactions) but did not sig-
nificantly affect non–child-related parent variables (e.g., negative affect [NA]). Find-
ings suggested that doses with beneficial effects lasting into the evening improved
parent reports of the pleasantness of parent–child interactions but were insufficient to
produce positive changes in parent functioning.

Attention deficit hyperactivity disorder (ADHD) is
a chronic disorder that is characterized by develop-
mentally inappropriate levels of inattention, impulsiv-
ity, and hyperactivity (Diagnostic and Statistical Man-
ual of Mental Disorders [4th ed. {DSM–IV}, American
Psychiatric Association, 1994]). ADHD is associated
with impairment in a number of important domains, in-
cluding the parent–child relationship (Mash & John-
ston, 1982, 1983). Studies comparing the interactions
between hyperactive children of various ages and their
parents with normal parent–child dyads have consis-
tently found clear differences in both child and parent
behavior (for a review, see Danforth, Barkley, &
Stokes, 1991). Specifically, children with ADHD are
less compliant, more oppositional, and less often able
to follow parental requests through to completion (e.g.,
Cunningham & Barkley, 1979; DuPaul, McGoey,
Eckert, & VanBrakle, 2001). In turn, parents of chil-
dren with ADHD are more negative and reprimanding,
issue more frequent commands, and are less responsive
to their children’s requests for attention than parents of
normal children. Given the nature of these interactions,
it is not surprising that parents of children with ADHD

experience considerable stress, lower parenting self-
esteem, and a higher prevalence of depression, marital
problems, and divorce (see Fischer, 1990, & Johnston
& Mash, 2001, for reviews).

It has been suggested that parental stress in these
families may be better attributed to the presence of
oppositional defiant disorder (ODD) and conduct dis-
order, both of which commonly co-occur with ADHD.
However, the few studies that have directly examined
the relative stress levels among parents of ADHD chil-
dren with and without comorbid ODD or conduct dis-
order have been inconsistent in their findings. For ex-
ample, Johnston (1996) found no differences in
maternal psychological functioning among mothers of
ADHD children with and without comorbid ODD but
did find that mothers of oppositional children had
lower self-esteem than parents of pure ADHD chil-
dren. In contrast, Barkley, Anastopoulos, Guevremont,
and Fletcher (1992) found that mothers of comorbid
ADHD/ODD adolescents, but not pure ADHD adoles-
cents, held more extreme negative beliefs about their
parent–teen relationships and reported greater personal
distress and less satisfaction in their marriages than
mothers of controls. Thus, it is unclear to what extent
oppositional behavior contributes to the stress parents
of children with ADHD experience. Yet, parenting
stress and self-esteem have consistently been shown to
be related to the severity of children’s behavior (e.g.,
Mash & Johnston, 1982, 1983).

An extensive literature supports the efficacy of
stimulant medication (i.e., methylphenidate [MPH] or
Ritalin, dexadrine, pemoline) in reducing the negative
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behaviors associated with ADHD (see Swanson,
McBurnett, Christian, & Wigal, 1995). One would as-
sume that, if stimulants reduce the negative behaviors
that interfere with the social relationships of children
with ADHD, their use would be associated with im-
provements in children’s social functioning. Indeed,
stimulants have been shown to have positive effects on
teacher ratings of classroom behavior, parent–child in-
teractions, and peer relationships (Swanson et al.,
1995). In addition, studies have consistently shown
that medicated children are more compliant with their
parents’ commands and better able to sustain attention
for a longer period of time while executing these com-
mands (Barkley, 1985; Barkley & Cunningham, 1979,
1980) than unmedicated children. In response, mothers
issue fewer commands and pay more attention to their
children’s positive behaviors and requests for attention
when their children are medicated. Attending to posi-
tive child behavior is thought to increase the likelihood
that the child will behave appropriately, thus creating
more positive parent–child interactions. Despite these
documented improvements in parent–child interac-
tions, many children with ADHD are medicated only
during school hours (i.e., in the morning and at lunch-
time), often due to concerns about side effects (e.g., in-
somnia and appetite suppression).

To date, few studies have evaluated the relative ef-
fectiveness of a late-afternoon dose of MPH compared
to standard twice-daily dosing (BID; Kent, Blader,
Koplewicz, Abikoff, & Foley, 1995; Stein et al., 1996).
The first of these studies was a double-blind, crossover
study of a 4:00 p.m. dose of either 10 or 15 mg of MPH
or placebo conducted on 12 child psychiatric inpatients
with ADHD (Kent et al., 1995). Results of this study
suggested that there was a beneficial effect of the third
dose of medication on ratings of behavior by hospital
staff and recorded behavior frequencies, with no ad-
verse effects on sleep or appetite. However, general-
izability of these findings to nonhospitalized, and pre-
sumably less severely impaired, children based on the
reports of familiar adults in naturalistic settings is
questionable.

The second of these studies addressed some of these
limitations. Stein and colleagues (1996) conducted a
triple-blind, placebo-controlled crossover study of
MPH administered BID versus three times daily (TID)
with 25 outpatients with ADHD. When BID and TID
medication were directly compared, the TID regimen
was associated with greater improvement on the Con-

ners Parent Rating Scale Impulsivity/Hyperactivity
factor (Conners, 1969). Although appetite suppression
was rated as more severe on TID MPH, there were no
differences in sleep duration on TID MPH relative to
BID MPH. Of these studies, only Stein and colleagues
addressed the impact of this dosing regimen on par-
ent–child interactions. They found that parent–child
conflicts as measured by the Child Conflict Index
(Stein et al., 1996) were rated as improved on all medi-
cation regimens relative to placebo. When a direct
comparison between the BID and TID conditions was
made, there were fewer family conflicts on TID dos-
ing; however, this difference was not significant (M. A.
Stein, personal communication, December 18, 1998).

This study was part of a larger investigation that
compared the time-course of MPH and Adderall to de-
termine whether a single dose of Adderall adminis-
tered in the morning had behavioral effects lasting
throughout a typical school day (Pelham, Gnagy, et al.,
1999). The rationale for this larger investigation was
based on the findings of Swanson and colleagues
(1998) and Pelham, Aronoff, and colleagues (1999),
suggesting that Adderall has a longer course of action
compared to MPH (i.e., higher doses of Adderall have
effects lasting up to 6 hr, whereas MPH has behavioral
effects lasting, on average, 4 hr) and is approximately
twice as potent. In this investigation, varying doses of
both MPH and Adderall (specifically, 0.3 mg/kg and
0.15 mg/kg) administered at 3:30 p.m. were compared
with placebo to evaluate the effectiveness of a late-af-
ternoon medication dose and to determine whether a
half-morning or (if applicable) lunchtime dose (i.e.,
0.15 mg/kg as opposed to 0.3 mg/kg) was sufficient in
the late afternoon (see Table 1 for a description of the
specific medication conditions). Results suggested that
a single morning dose of Adderall produced positive
behavioral effects that were equivalent to BID MPH
and that lasted throughout a typical school day. On par-
ent ratings of evening behavior, conditions in which a
0.3 mg/kg dose of MPH was administered at 3:30 p.m.
produced behavioral improvements, whereas all three
dosing regimens of Adderall (see Table 1) had signifi-
cant beneficial effects on evening behavior, regardless
of whether an active 3:30 p.m. dose was administered
(Pelham, Gnagy, et al., 1999). Side effects, including
appetite loss and difficulty sleeping, were more fre-
quently reported when children received MPH 0.3
mg/kg or either active dose of Adderall at 3:30 p.m.
(Pelham, Gnagy, et al., 1999).
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Table 1. Medication Conditions

Time Placebo Methylphenidate Adderall

7:30 a.m. Placebo .3 mg/kg .3 mg/kg .3 mg/kg .3 mg/kg .3 mg/kg .3 mg/kg
11:30 a.m. Placebo .3 mg/kg .3 mg/kg Placebo Placebo Placebo Placebo
3:30 p.m. Placebo .3 mg/kg .15 mg/kg Placebo .3 mg/kg .15 mg/kg Placebo

Note: Mg/kg refers to mg of stimulant medication per kg of body weight.



The purpose of this study was to examine the impact
of these varying doses of stimulant medication, partic-
ularly 3:30 p.m. doses, on parent self-reports of their
mood, pleasantness of parent–child interactions, and
perceived parenting competency. It was predicted that
medication doses that had beneficial effects on parent
reports of child evening behavior (Pelham, Gnagy, et
al., 1999) would also result in corresponding improve-
ments in parent domains (positive affect [PA], negative
affect [NA], ability to complete tasks) and parent–child
domains (pleasantness of interactions, parents’ ability
to get children to complete their tasks, and parents’per-
ceptions of their effectiveness in the parenting role).

Method

Participants

Twenty-one children participated in this study. All
children were enrolled in the 1998 Summer Treatment
Program (STP) at the State University of New York at
Buffalo. Prior to the 1st week of the treatment program,
the option to participate in this medication assessment
was presented to the parents of the 48 children who were
enrolled in the program. The procedures for the medica-
tion assessment were described in detail to these par-
ents, and it was explained that they would be provided
with individualized medication recommendations for
their children following the assessment. In addition, the
parents were told that we were interested in studying the
impact of evening medication on the parents’own mood
and feelings of competence. Of these 48 children, 21
parents elected to participate (parents of 19 boys and 2
girls). Informed consent was obtained from parents, and
all children provided their assent.

Chi-square (for categorical variables) and t tests (for
continuous variables) were conducted to compare the
21 children whose parents elected to participate and
the 27 children who declined participation on a number
of variables, including child age, IQ and achievement
scores, medication status at the beginning of the STP,
parent and teacher IOWA Conners scores at STP in-
take, and parents’ marital status, educational attain-
ment, and income. The only variable that differed sig-
nificantly between participants and nonparticipants
was participation in the prior STP, χ2(1) = 6.97, p =
.008. This was presumably because most of these chil-
dren participated in a trial of MPH and Adderall the
prior year (see Pelham, Aronoff, et al., 1999), in which
individualized recommendations were made for which
drug was more effective. Thus, these families had little
motivation to participate in another medication assess-
ment comparing these drugs.

A semistructured disruptive behavior disorder
(DBD) parent interview consisting of the DSM–IV
symptoms with situational probes was conducted by
clinical psychology graduate students. In addition, par-

ents and teachers completed the DBD rating scale
(Loney & Milich, 1982; Pelham, Evans, Gnagy, &
Greenslade, 1992; Pelham, Milich, Murphy, & Murphy,
1989). When discrepancies existed between parent re-
sponses on the DBD interview and on the DBD rating
scale, parents were queried as to which response was
more accurate. Symptoms were considered present if
they were endorsed by either the parent during the
semistructured interview or teacher on the DBD rating
scale, with at least one ADHD symptom being endorsed
at both home and school for the diagnosis to be made
(DSM–IV). Based on these assessment procedures, all
children met DSM–IV criteria for ADHD (any subtype)
prior to their participation in the STP. In addition, 14 of
the participants were classified as having comorbid
ODD and another 5 as having comorbid conduct disor-
der. They ranged in age from 6 to 12 years (M = 10.26) at
the time of study and had no medical history that prohib-
ited them from taking stimulant medication or partici-
pating in the STP academic or recreational activities.
The participants’ mean IQ was 109.9 (SD = 18.8). Six-
teen of these children received stimulant medication
prior to beginning the STP (14 received MPH, 1 re-
ceived Dexadrine, and 1 received Concerta MPH). The
median yearly family income for these participants was
$35,000, with incomes ranging widely (under $15,000
per year to over $100,000 per year). Participant charac-
teristics are described in Table 2.

Procedure

The STP is an intensive, 8-week behavioral treat-
ment program that combines sports-skills training, so-
cial-skills training, and problem-solving skills training
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Table 2. Means and Standard Deviations for Participant
Characteristics

Item M SD

Race (% White) 100
Child age in years 10.3 1.9
Parents’ marital status (% married) 66.7
Intelligence quotienta 109.9 18.8
Reading achievementa 91.2 26.6
Math achievementa 103.2 18.0
ADHD inattention interview items endorsed 6.1 3.0
ADHD hyperactivity interview items endorsed 5.5 3.0
Oppositional/defiant interview items endorsed 4.3 3.4
Conduct disorder interview items endorsed 0.9 1.3
Abbreviated Conners Rating Scale Parent 13.1 4.9
Abbreviated Conners Rating Scale Teacher 11.0 5.7
IOWA Conners Teacher Rating Scale

Inattention–Overactivity 2.2 2.0
Oppositional–Defiant 3.2 1.5

aWhen children had not received recent IQ or achievement testing at
school, the vocabulary and block design subtests of the Wechsler In-
telligence Scale for Children–Third Edition (Weschler, 1991) were
administered to provide an estimated full-scale IQ, and the Wechsler
Individual Achievement Test-Screener (Weschler, 1992) was admin-
istered to assess reading and math achievement.



in the context of a point system (Pelham & Hoza,
1996). A daily report card (DRC) on which specific
problem behaviors are targeted is shared with parents
at the end of each treatment day, and parents are taught
to provide rewards at home for attainment of each be-
havioral goal. Parents also attend weekly behavioral
parent training classes utilizing a combination of
Cunningham’s Community Parenting Education pro-
gram (Cunningham, Bremner, & Secord-Gilbert,
1994) and the Parent Training Manual employed in the
Multimodal Treatment Study for ADHD (MTA) study
(Abikoff et al., 1994). Some topics (e.g., commands)
were presented didactically, in the manner outlined by
Abikoff and colleagues. Topics covered in parent train-
ing classes included praising prosocial behaviors, ig-
noring mildly inappropriate behaviors, giving effective
commands, implementing time-out for serious nega-
tive behavior, and designing a home point/token sys-
tem. Thus, the scope of the STP is intended to extend
beyond the treatment day and into the home via the
DRC and the parent training program.

Beginning in Week 3 of the program, children par-
ticipated in a double-blind, placebo-controlled medi-
cation assessment in which the seven medication con-
ditions depicted in Table 1 were randomized by day
(Pelham, Gnagy, et al., 1999). All participants received
medication each Monday through Thursday over a pe-
riod of 6 weeks for a 24-day clinical medication assess-
ment. Active medication and placebo were disguised in
opaque gelatin capsules by a local pharmacy and were
dispensed in daily pill reminders by the study doctor
(Helen R. Aronoff). Within each 8-day segment of the
assessment period, placebo occurred twice and each
other condition occurred once, with the order of the
conditions randomized on a daily basis for each indi-
vidual child. Thus, it was intended that each child
would have approximately 3 days of data in each of the
active drug conditions and 6 days in the placebo condi-
tion, with absences accounting for reductions from the
planned number of days per condition. A detailed de-
scription of our medication assessment procedure is
presented elsewhere (e.g., Pelham, 1993).

Families were asked to designate the person who in-
teracted most with the child on the majority of
weeknights to complete daily child behavioral and
side-effects ratings and self-report ratings of mood and
perceived efficacy. Primary raters included mothers (n
= 17), fathers (n = 2), and others (n = 2, a nanny and a
step-parent, both of whom were primary caregivers for
the child). On a few evenings, for a variety of reasons, a
person other than the primary rater completed the rat-
ings; however, following such occasions, the first au-
thor emphasized to the family the importance of con-
sistently having the same person complete the ratings.
To ensure that ratings were completed each evening
rather than retrospectively, parents were instructed ei-
ther to fax their ratings or to record their responses in a

voice mailbox on completion. If parents had not sent
responses within 20 min after their child’s usual bed-
time (ranging from 8:00 p.m. until 10:00 p.m.), the first
author immediately called and prompted them to com-
plete the ratings. Parents often gave their responses
during this reminder phone call. Using these data col-
lection procedures, 100% of possible data were ob-
tained for evening parent ratings. Ninety-two percent
of these ratings were completed by primary raters.

Measures

Parent affect. The Positive and Negative Affect
Schedule (PANAS; Watson, Clark, & Tellegen, 1988) is
a brief, easy-to-administer mood scale, which consists
of two10-itemsubscales representing thedimensionsof
positive affect (PA) and negative affect (NA; Watson et
al., 1988). PA reflects the extent to which an individual
feels active and engaged, with high PA indicating a
greaterdegreeofactivityand lowPAreflecting lethargy.
PA items include interested, alert, excited, inspired,
strong, determined, attentive, enthusiastic, active, and
proud. NA reflects the degree to which the individual is
experiencing a variety of negative mood states. NA
items include irritable, distressed, ashamed, upset, ner-
vous, guilty, scared, hostile, jittery, and afraid. Parents
were asked to rate the degree to which each item on the
PANAS reflected their mood that evening using a
5-point scale ranging from 1 (very slightly or not at all)
to 5 (extremely). Scores on the PA and NA subscales can
range from 10 to 50. In this sample, PA scores ranged
from 10 to 49, and NA scores ranged from 10 to 40.

The PANAS was developed and validated as a mea-
sure of fluctuations in mood (Watson et al., 1988) and
is widely employed for that purpose in diverse popula-
tions (e.g., Randall & Cox, 2001). The PANAS PA and
NA scales have been shown to be highly internally con-
sistent, with coefficient alphas ranging from 0.86 to
0.90 for PA and from 0.84 to 0.87 for NA (Watson et
al., 1988). Correlations between the PA and NA scales
have been shown to be very low, ranging from –0.12 to
–0.23 (Watson et al., 1988). Over an 8-week retest in-
terval, test–retest reliability coefficients of the PANAS
with different time frames rated (e.g., past day, past
week) ranged from 0.47 to 0.68 for the PA scale and
from 0.39 to 0.71 for the NA scale (Watson et al.,
1988). Thus, the PANAS showed a significant level of
stability in every time frame; however, test–retest reli-
ability was shown to increase as the time frame length-
ened. In this sample, coefficient alphas for the PA and
NA scales, respectively, were 0.92 and 0.88, and
ranged from 0.85 to 0.94 for PA and from 0.58 to 0.95
for NA when alphas were computed separately for
each medication condition. No pattern was observed
by which the magnitude of alpha coefficients appeared
to be related to medication condition. Also in this sam-
ple, PA and NA were correlated –0.22.
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Pleasantness, successfulness, and effectiveness
ratings. Parents also completed a series of questions
referring to the pleasantness of interacting with the
child, success of the parent in completing his or her
own tasks, success of the parent in getting the child to
complete his or her own tasks, and overall effective-
ness in the parenting role (Pelham et al., 1997, 1998,
2000). Ratings of pleasantness, success, and overall ef-
fectiveness were made on a 7-point Likert scale, rang-
ing from 0 (very pleasant/successful/effective) to 6
(very unpleasant/unsuccessful/ineffective). These ques-
tions have been shown to discriminate between paren-
tal interactions with normal and deviant children (Pel-
ham et al., 1997, 1998, 2000).

Coefficient alphas were computed to examine the
intercorrelations between these parent–child interaction
items. The coefficient alpha was 0.86 in this sample,
ranging from 0.76 to 0.91 when alphas were computed
separately for each medication condition. Again, no pat-
tern was observed by which the magnitude of alpha coef-
ficients appeared to be related to medication condition.

Results

Analytic Strategy

To evaluate the effects of child medication on parent
functioning, repeated-measures multivariate analyses
of variance were conducted comparing the aggregate
of all medication conditions to the placebo condition
on all parent and parent–child measures to determine
whether there was an overall effect of medication (see
Pelham, Gnagy, et al., 1999). Each significant multi-
variate analysis of variance was then followed by spe-
cific planned contrasts (BMDP 4V) between each
child’s within-participant mean for each of the seven
medication conditions and placebo to determine the
specific nature of the effect. For each parent measure,
effect sizes (d) were computed by subtracting the
group mean for each drug condition from the group
placebo mean and then dividing by the standard devia-
tion for the placebo condition. All analyses were origi-
nally completed including each day of the medication
assessment, regardless of who completed the ratings.
To rule out the possibility that the 8% of ratings com-
pleted by a nonprimary rater influenced the results,
analyses were repeated excluding nonprimary rater
questionnaires. No differences were found between
these two methods; thus, data from all raters are in-
cluded in the remainder of the analyses to maximize
the available data.

Effects of Medication on Parent Affect
and Perceived Competence

Comparisons between the placebo condition and
the aggregate of all active medication conditions re-

vealed no significant effect of medication on PA, F(1,
20) = 2.30, p = .14; NA, F(1, 20) = 2.61, p = .12; or suc-
cess of the parent in completing his or her own activi-
ties, F(1, 20) = 1.00, p = .32. However, significant ef-
fects of medication were found for the pleasantness of
parent–child interactions, F(1, 20) = 18.58, p < .001;
parent’s success in having the child complete his or her
activities, F(1, 20) = 5.74, p < .05; and parents’ overall
effectiveness in the parenting role, F(1, 20) = 8.87, p <
.01. Table 3 presents means, standard deviations, and
effect sizes.

The results of follow-up planned contrasts are pre-
sented in Table 3. Because of the large number of con-
trasts, we report only those significant at p < .01. Both
MPH 0.3 mg/kg TID and Adderall 0.3 mg/kg in the
morning and 0.15 mg/kg in the late afternoon were sig-
nificantly different from placebo on parent ratings of
their ability to get children to complete tasks, overall
effectiveness in the parenting role, and pleasantness of
parent–child interactions. Adderall 0.3 mg/kg in the
morning and at 3:30 p.m., Adderall 0.3 mg/kg in the
morning only and MPH 0.3 mg/kg in the morning only
were also significantly different from placebo with re-
gard to the pleasantness of parent–child interactions.
However, the largest effect sizes with regard to pleas-
antness were most often found with doses that had the
greatest effects on behavior, that is, MPH 0.3 mg/kg
TID and all three Adderall conditions (Pelham, Gnagy,
et al., 1999).

Discussion

This study extends the findings of Kent et al.
(1995), Stein et al. (1996), and Pelham, Gnagy, et al.
(1999), who suggested that a late-afternoon dose of
stimulant medication has beneficial effects on child be-
havior by examining the impact of this additional dose
on parent functioning. Based on previous studies that
reported improved parent–child interactions when
children with ADHD were medicated (e.g., Barkley,
1985), it was hypothesized that effective late-afternoon
stimulant doses would improve parents’ mood and per-
ceived success and effectiveness in the parenting role.
In fact, results suggested that medication-dosing regi-
mens that we have previously documented as having
beneficial behavioral effects lasting into the evening
hours (Pelham, Gnagy, et al., 1999) were associated
with improvements in parent–child domains—the
pleasantness of parent–child interactions, parents’ suc-
cess in having their children complete tasks, and par-
ents’ overall feelings of effectiveness in the parenting
role—but not in non-child-related parental domains—
parental mood and task completion.

Significant effects of drug condition and moderate
to large effect sizes were found for most parent–child
domains: pleasantness of parent–child interactions,
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parents’ success in having their children complete
tasks, and parents’ overall feelings of parenting effec-
tiveness. The largest effects on these items were con-
sistently found when the children received MPH
0.3mg/kg TID or Adderall 0.15 mg/kg or 0.3 mg/kg at
3:30 p.m., which is consistent with medication effects
on child behavior reported by Pelham, Gnagy, et al.
(1999). On some measures (i.e., NA) for which statisti-
cal significance was not reached, Adderall 0.3 mg/kg
administered once in the morning produced small to
medium effects as well. These findings are not surpris-
ing given the drug effects on child behavior that we
previously reported in this study (Pelham, Gnagy, et
al., 1999). For example, when children with ADHD are
more attentive and less oppositional, we would expect
their parents to feel more successful in obtaining their
cooperation in completing tasks.

More surprising was the fact that MPH adminis-
tered only once in the morning showed small to moder-
ate effects on the pleasantness of parent–child interac-
tions, particularly because this dose did not have
significant beneficial effects on evening child behav-
ior. These findings are somewhat consistent with those
of Stein and colleagues (1996), who reported a reduc-
tion in parent–child conflicts on both BID and TID
medication regimens relative to placebo but no signifi-
cant differences between the BID and TID conditions
despite improved evening behavior on TID medica-
tion. Carry-over from the treatment day may have con-
tributed to this effect. For instance, parents were given
feedback regarding their children’s DRC performance
at the end of each treatment day and were instructed to
reward their children at home for success on the DRC.
Even a once-administered dose of MPH improved the
likelihood that the child would receive a positive DRC
(Pelham, Gnagy, et al., 1999). The possibility exists
that this positive feedback impacted parents’ response
to their children and “set them on the right foot” for
their interactions that evening. Yet, it remains unclear
why this same effect was not found for MPH .3/.3/.15,
which also failed to result in significant behavioral ef-
fects, but did not show the same carry-over effect on
parent–child interaction measures.

It is also unclear why Adderall 0.15 mg/kg at 3:30
wasmoreconsistentlyassociatedwith largereffect sizes
and significant differences from placebo than was
Adderall 0.3 mg/kg, particularly because no significant
differences were found between the two doses with re-
gard to behavioral effects, side effects, or parent–child
interaction measures. Although there were no signifi-
cant differences in side effects between these two late-
afternoon doses of Adderall in the sample overall, on
close examination it appeared that in a few cases, par-
ents indicated that their children were at least moder-
ately “dull” on Adderall 0.3 mg/kg but not on 0.15
mg/kg. Likewise, when individual children were exam-
ined, MPH .3/.3/.15 was associated with crabbiness and

skin picking on a few days, whereas the other MPH
doses were not. It is entirely possible that such slight in-
dividual differences in side effects may have contrib-
uted to these inconsistent findings. This highlights the
need to evaluate not only potential benefits of medica-
tionbutalso thesideeffectsassociatedwith thesedosing
regimens when making treatment recommendations.

Although we demonstrated that a late-afternoon
dose of medication had a beneficial impact on child be-
havior and it is likely that child behavior contributes to
parent mood and stress, medication doses with benefi-
cial effects lasting into the evening hours did not influ-
ence non-child-related parent variables. In addition to
the treatment-related factors described later, events
that occurred during the course of the parents’ days
likely contributed to their mood in the evening. The in-
structions on the mood questionnaires asked parents to
reflect on their general feelings that evening. Thus, a
number of variables aside from their children’s eve-
ning behavior (e.g., occupational problems, marital
conflict) could have affected parents’ mood on any
given evening. We expected that effects would have
been clear had we asked only about parents’ mood as
related to their children. Additionally, it is possible that
parent characteristics (e.g., anxiety) contributed to
their responses to child behavior above and beyond the
effects of child medication. Unfortunately, information
related to parent personality was not obtained and
therefore could not be examined.

The fact that this study was conducted in the context
of an intensive treatment program may have affected
its results. The STP treatment day begins at 8:00 a.m.
and ends at 5:00 p.m., leaving parents without the
stress of managing their children’s behavior and free to
complete their own chores and errands throughout the
day. In fact, on average, parents in this study rated
themselves as having very little NA overall. Aside
from the direct psychosocial and pharmacological in-
tervention with these children, there is some evidence
to suggest that the parent training component of the
STP may have also impacted parent stress and self-es-
teem (Anastopoulos, Shelton, DuPaul, & Guevremont,
1993). Measures of perceived effectiveness and mood
were not obtained prior to the program; thus, we do not
have a baseline by which we can compare parents’ rat-
ings during the medication evaluation.

Parents also completed these questionnaires daily,
and it is possible that repeated administration of mea-
sures had an impact on their responses. Studies have
suggested that repeated administrations of the Beck
Depression Inventory and other negative mood mea-
sures (Ahava, Iannone, Grebstein, & Schirling, 1998;
Sharpe & Gilbert, 1998) and the IOWA Conners (Pel-
ham & Smith, 2000) result in steady declines. On ex-
amination of PANAS scores, this was not the case in
this study; however, this phenomenon likely contrib-
uted to the low parent IOWA Conners scores.
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Finally, participants were primarily Caucasian, mid-
dle- to upper-middle-class families involved in a univer-
sity-based treatment program. It is unclear whether the
results of this study may be generalized to individuals
from minority groups or disadvantaged backgrounds.
Hypothesized differences in children’s response to
stimulant medication due to socioeconomic variables
have largely been attributed to differences in attendance
or compliance (Rieppi et al., 2002). Some studies have
suggested that less educated families, those from lower
socioeconomic groups, and children who are more im-
pairedor less intelligentmaybe lessadherent tomedica-
tion regimens (Brown, Borden, & Clingerman, 1985;
Brown, Borden, Wynne, Spunt, & Clingerman, 1987;
Firestone, 1982). The nature of the STP requires that
families be highly compliant with the demands of the
program. This likely limits the generalizability of our
findings to families who are capable of complying with
an intensive treatment program. Yet, at the same time,
our sample was quite severe—more than 90% of the
children were diagnosed with a comorbid ODD (66%)
or conduct disorder (24%). These comorbidity rates,
particularly for ODD, are higher than Barkley’s (1990)
reports that 35% to 60% of children with ADHD will
meet criteria for ODD by age 7 or later. This was likely a
result of selection—that is, parents who enrolled their
children in this intensive, time-consuming, and costly
treatment program likely did so because their children
were severely impaired. It is recommended that future
studiesattempt toaddress thesesameresearchquestions
in more disadvantaged populations and those who are
not enrolled in an intensive treatment program. Future
studies may also attempt to include more children with
pure ADHD as well as children with comorbid ODD or
conduct disorder, so that efforts can be made to better
understand the role that comorbidity plays in negative
parent–child interactions.

Overall, results of this study suggest that child
medication regimens that have beneficial effects on
evening child behavior may also positively impact par-
ent–child domains, such as the pleasantness of interac-
tions, ability of parents to get children to complete
tasks, and parents’ perceived parenting efficacy. In
contrast, stimulant medication administered to chil-
dren was not enough to improve parents’ affect or abil-
ity to complete their own tasks. This suggests that other
interventions (e.g., psychosocial interventions) may be
warranted for parents who are particularly vulnerable
to their children’s negative behavior. Preliminary re-
sults of a study evaluating the effectiveness of cogni-
tive–behavioral therapy for mothers of children with
ADHD indicate that this may be a promising interven-
tion for even mildly distressed participants (Chronis,
Roberts, Pelham, & Gamble, 2001).

Further examination of the question of whether
late-afternoon doses of stimulant medication and new

long-acting stimulant preparations designed to last up
to 12 hr (e.g., Concerta, Metadate, Adderall-XR) have
beneficial effects on parent–child interactions and par-
ent functioning (e.g., their mood and perceptions of
parenting efficacy and success) is suggested. These
studies should include larger, culturally and economi-
cally diverse samples and should be conducted outside
of a comprehensive treatment program. Measures of
stress specific to parenting may be included, as these
measures will likely be more sensitive to the effects of
child behavior. Evaluations of past and current parental
psychopathology using structured clinical interviews
are suggested to determine which parental characteris-
tics predict greater reactivity to child misbehavior.
Such evaluations will be particularly useful to profes-
sionals providing services to these families, so that
they may address any parental problems that may pres-
ent obstacles to the child’s treatment.
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