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Abstract 
Objective: To examine the effects of 
treatment sequence of parent stimulant 
medication (MED) and behavioral parent 
training (BPT) on child, maternal, and 
parenting outcomes among multiplex 
attention-deficit/hyperactivity disorder 
(ADHD) families using a pilot Sequential 
Multiple Assignment Randomized Trial 
(SMART) design. 

Methods: To be eligible, mothers had to 
meet DSM-IV diagnostic criteria for 
ADHD, and their children had to have 
elevated ADHD symptoms. Thirty-five 
mother-child dyads were randomized 
at baseline and again at week 8. The 
resulting 4 sequences were MED- 
MED, BPT-BPT, MED-BPT, and BPT- 
MED. Outcomes included child ADHD 

symptoms, child impairment, maternal 
ADHD symptoms, and parenting at 
week 16. Data were collected from 
September 2012 to December 2016. 

Results: The BPT-MED sequence 
demonstrated the most favorable 
outcomes for child ADHD symptoms (effect 
size = −0.36) and child impairment (effect 
sizes −0.33 to −0.51). All 3 sequences 
involving medication demonstrated similar 
impact on maternal ADHD symptoms 
(effect sizes ranged from −0.32 to −0.48). 
The BPT-MED (effect sizes ranged from 
0.30 to 0.35) had the most favorable 
effects on positive parenting outcomes. 
For negative parenting outcomes, 
BPT-MED (effect size = −0.50 for self- 
report) and BPT-BPT (effect size = −0.08 
for observation) had the most favorable 
outcomes. 

Conclusions: Overall, based on this pilot 
SMART, combination treatment may 
be helpful for most multiplex ADHD 
families, and sequencing treatments 
with BPT first followed by stimulant 
medication for the mother may be the 
most promising approach to improve 
child ADHD symptoms, impairment, 
and parenting. These results require 
replication with a fully powered 
SMART design. We conclude with 
considerations for implementing a 
model of care for multiplex ADHD 
families. 
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A ttention-deficit/hyperactivity disorder (ADHD) is 
highly familial,1 with heritability estimates 
exceeding 0.75.2 In clinical practice, multiplex 

ADHD families, where both a parent and a child have 
ADHD, are quite common. Estimates suggest that 
25%–50% of parents of children with ADHD have 
ADHD themselves,3 although often the child with ADHD 
is diagnosed first. ADHD in both parents and children 
contributes to reciprocal negative family interactions, 
including family discord and parenting difficulties.4 

Despite the genetic and neurobiological underpinnings 
of ADHD, parental psychopathology and parenting 
behavior have been identified as robust predictors of 

developmental outcomes for children with ADHD, even 
when accounting for genetic influences.5 Thus, efforts to 
improve developmental outcomes for young children 
with, or at risk for, ADHD should encompass treatment of 
parental ADHD and associated parenting difficulties, 
when present. 

Evidence-based treatments for child ADHD include 
pharmacologic and psychosocial interventions such as 
behavioral parent training (BPT).6 The American 
Academy of Pediatrics recommends BPT as first-line 
treatment for preschool children (ages 4–5 years) with 
ADHD prior to treatment with stimulant medications.7 

Regardless of the type or modality of treatment, 
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treatment for young children with ADHD relies on 
parents to obtain and consistently deliver the treatment. 
Because parent ADHD can impair a parent’s ability to 
access, structure, organize, plan, and follow through 
with child treatment(s), it is unsurprising that parental 
ADHD is associated with a diminished child treatment 
response.4 Challenges associated with following through 
with treatment may be especially notable for behavioral 
interventions such as BPT, which require parents to 
consistently and proactively incorporate skills at home. 

Treatment of adult ADHD with stimulants has been 
well-established through numerous randomized 
controlled trials and meta-analyses, and these 
medications are FDA approved (in the U.S.) for 
adult ADHD. Theoretically, a positive response to 
pharmacotherapy in parents with ADHD could improve 
family functioning. A handful of studies have examined 
this possibility, with the majority showing no or modest 
effects of parent stimulant on parenting or child 
symptoms.8,9 Only 1 study to date has demonstrated 
small improvements in observed parenting and child 
behavior resulting from treating parents (mostly 
mothers) with stimulants.10 However, in Waxmonsky 
and colleagues’ study,10 despite improvements in 
parenting and child behavior, parent ADHD symptoms 
were still related to higher absolute frequencies of 
negative parenting behaviors at posttreatment. Thus, to 
improve parenting and family interactions in which the 
parent has ADHD, combining adult ADHD treatment 
with BPT interventions is likely necessary.4,11 

What remains unknown is how best to sequence and 
personalize treatments for families where a parent has 
ADHD to improve the developmental trajectories of 
young children at high risk for persistent ADHD. It is 
likely that not all families will require both adult ADHD 
and BPT treatments and both treatments may not always 
be accessible or acceptable to families. Sequential 

Multiple Assignment Randomized Trials (SMARTs) allow 
for an examination of treatment selection, sequencing, 
and combinations and are designed to inform clinical 
decision-making.12 The SMART design is ideally suited to 
answer questions regarding how best to treat families in 
which a parent has ADHD, and the young child has, or is 
at risk for developing, ADHD. The current study aimed to 
assess the longitudinal trajectories (baseline, 8 weeks, 
and 16 weeks) of child ADHD, child impairment, 
maternal ADHD, and parenting outcomes in a pilot 
SMART involving parent medication and BPT among 
mothers with ADHD and their children. Findings on the 
feasibility of the pilot SMART and mothers’ reported 
acceptability of the treatment sequences have been 
reported elsewhere.13 We hypothesize that combined 
maternal medication and BPT will be associated with the 
best treatment outcomes at week 16 relative to maternal 
medication or BPT alone and that initiating maternal 
medication prior to BPT will be associated with better 
treatment outcomes relative to the other treatment 
sequences. Because maternal ADHD impacts BPT 
outcomes, when mothers are first treated with stimulants, 
thereby improving their attention and executive 
functioning, they may more maximally benefit from 
subsequent BPT and be more able to consistently 
implement the behavioral strategies learned, thus 
leading to more positive treatment outcomes. 

METHOD 

Participants 
Full details of study design and participants can be 

found in the protocol paper.14 Briefly, mother-child 
dyads were recruited from clinics and community 
support groups. Mothers completed prescreening on 
the phone and those who met criteria (n = 67) were 
invited for a baseline assessment to determine 
eligibility for the SMART. Mothers had to meet DSM-IV 
diagnostic criteria for ADHD, and their children had to 
present with primary concerns of elevated ADHD 
symptoms (Conners T score >60). Children had to be 
between ages 4 and 8 years and be stimulant naïve, in 
line with our goal of intervening early and delaying the 
need for stimulant medication in young children. 
Comorbidities in mothers were assessed with the 
Structured Clinical Interview for DSM-IV.15 Mothers 
were excluded if they had medical conditions for which 
stimulants were contraindicated, were allergic to study 
medications, were pregnant or breastfeeding, had 
current bipolar disorder, schizophrenia, or significant 
suicidal risk, or had recent alcohol/substance abuse. 
There were no exclusionary criteria for children; the 
intent was to maximize generalizability of the sample to 
community populations of ADHD. Comorbidities in 
children were assessed with the Kiddie-SADS-Present 

Clinical Points 
• Given high heritability, it is common for parent and children 

to both have ADHD. It remains unknown how to best 
sequence and personalize treatment for multiplex ADHD 
families. 

• We conducted a pilot Sequential Multiple Assignment 
Randomized Trial (SMART) to examine the effects of 
treatment sequence of parent stimulant treatment and 
behavioral parent training on child, maternal, and 
parenting outcomes among multiplex ADHD families. 

• The combination of maternal stimulant medication and 
behavioral parenting training is recommended for most 
multiplex ADHD families. 

• Sequencing treatments with behavioral parenting training 
first followed by stimulant medication for the mother may 
be the most promising approach to improve child ADHD 
symptoms, impairment, and parenting. 
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and Lifetime Version.16 Thirty-five mother-child dyads 
were randomized in the current trial. See Table 1 for 
participant demographics. At baseline, all mothers 
met diagnostic criteria for ADHD, 23% had comorbid 
depressive disorder, and 14% had an anxiety disorder. 
For children, 85.71% met diagnostic criteria for ADHD 
at baseline, and 22.8% had a comorbid oppositional 
defiant disorder. The trial was registered at 
ClinicalTrials.gov (NCT01816074). 

Study Design 
The pilot SMART included 2 8-week phases: in the 

first phase, 18 families were randomized to stimulant 
medication (MED) treatment and 17 families were 
randomized to BPT treatment; in the second phase, half 
of the families were rerandomized to continue their initial 
treatment, and the other half were randomized to switch 
treatment. The design was an unrestricted SMART such 
that every family received a second randomization at week 
8 regardless of their treatment response. The SMART 
design resulted in 4 treatment sequences: MED-BPT 
(n = 9), BPT-MED (n = 9), MED-MED (n = 9), and 
BPT-BPT (n = 8). See Figure 1 for CONSORT diagram. 
Families completed assessments at baseline, week 8, and 
week 16 by trained clinicians masked to treatment 
assignment. There was no statistically significant 
difference between the 4 treatment sequences in terms of 
child and maternal demographic and baseline primary 
child outcomes. All procedures were approved by the 
institutional review board at Seattle Children’s Hospital. 
All participants provided informed consent prior to 
participation. 

Treatments 
Medication (MED). Mothers assigned to medication 

received an initial dose of 20 mg/d of lisdexamfetamine, 
titrated weekly until optimal dose was reached (ie, Clinical 
Global Impression [CGI]-improvement score ≥2 with 
minimal side effects; maximum dose 70 mg/d). In cases of 
poor tolerability or poor response, mothers switched to an 
alternative stimulant at week 8 (second randomization). 
The average optimal dose was 41.76 mg/d. Medication 
adherence was monitored using medication dosing logs and 
pill counts collected at each medication visit with the 
research team psychiatrist. 

Behavioral parent training (BPT). Mothers assigned to 
BPT received 8 individual sessions of Barkley’s Your 
Defiant Child.17 BPT was delivered in person by clinical 
psychology doctoral students and psychologists, under the 
supervision of a licensed psychologist. BPT focused on 
teaching mothers behavioral skills to increase desirable 
behaviors (eg, labeled praise, positive attention) and 
decrease undesirable behaviors (eg, active ignoring, time- 
out) in their children. Fidelity to the BPT manual was 
monitored via weekly supervision with a licensed 
psychologist. 

Measures 
Child ADHD and impairment. Primary outcomes 

were child ADHD symptoms and child impairment. 
Mothers completed the Conners 3rd edition18 for children 
ages 7–8 years or the Conners Early Childhood Scale19 

for children ages 4–6 years to assess child ADHD 
symptoms. The Conners scales have demonstrated 
extensive reliability, validity, and clinical utility.18,19 

The Global Index total raw score was used in analyses. 
Cronbach αs were 0.92 at baseline, 0.93 at week 8, and 
0.93 at week 16 for the Conners 3. Cronbach αs were 
0.89 at baseline, 0.88 at week 8, and 0.93 at week 
16 for the Conners Early Childhood Scale. Mothers also 
completed the 7-item Child Impairment Rating Scale 
(IRS)20 to assess child impairment on a scale from 0 
(no problem) to 6 (extreme problem). The IRS has 
demonstrated good stability and validity and can 
differentiate between children with and without 
ADHD.20 The average of nonmissing items was calculated 
for each participant who responded to at least 6 of 
7 items. Cronbach αs were 0.80 at baseline, 0.91 at week 
8, and 0.96 at week 16. Additionally, masked raters 
completed Clinical Global Impression-Severity (CGI-S) 
ratings for each child to assess severity of ADHD 
impairment (1 = normal/not ill; 7 = extremely ill). 

Maternal ADHD. Maternal ADHD symptoms were 
assessed with the 93-item Conners Adult ADHD 
Rating Scale-Self Report21 on a 4-point Likert scale 
(0 = not at all/never, 3 = very much/frequently). The 
scale has demonstrated good reliability and sensitivity to 
treatment in previous studies.22 The ADHD Index raw 
score was used. Cronbach αs were 0.92 at baseline, 0.96 at 
week 8, and 0.96 at week 16. 

Parenting outcomes. Parenting was assessed via self- 
report and observations of parent-child interactions. 
Mothers completed the 42-item Alabama Parenting 
Questionnaire.23 The measure has 5 subscales: 
involvement, positive parenting, poor monitoring/ 
supervision, inconsistent discipline, and corporal 
punishment. The involvement and positive parenting 
subscales were aggregated into a positive parenting 
composite. The poor monitoring/supervision, 
inconsistent discipline, and corporal punishment 
subscales were aggregated into a negative parenting 
composite. Cronbach αs ranged from 0.74 to 0.87 across 
time points. Mother-child dyads were also observed in 
3 structured laboratory tasks (eg, 5-minutes cleanup, 
5-minutes free play, and 10-minutes homework) at each 
time point. The Dyadic Parent-Child Interaction Coding 
System, Fourth Edition,24 was applied to code the 
frequency of parenting behaviors across tasks. Two 
composites were generated: positive parenting (eg, 
praise, reflections, behavioral descriptions) and negative 
parenting (eg, negative talk). Intraclass correlations were 
0.99 for positive parenting and 0.82 for negative 
parenting. 
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Analytic Plan 
All 35 randomized participants were included in 

analyses. Missingness varied by variable and study time point, 
with most variables (21 out of 24) with missingness between 

0% and 22%. The exception was the Conners measure, 
which had missingness in the 30%–40% range across time 
points. Importantly, CGI was structurally complete. Missing 
data were imputed using fully conditional specification 

Table 1. 
Descriptive Statistics of Study Sample and Study Variables, Stratified by Randomization Timea 

Variable Overall (n = 35) BPT-BPT (n = 8) BPT-MED (n = 9) MED-BPT (n = 9) MED-MED (n = 9) 
Baseline prerandomization 1 (BL) 
Child characteristics 

Age 6.0 (1.4) 5.8 (1.0) 6.4 (1.3) 6.0 (1.5) 5.8 (1.9) 
Gender male 19 (54) 6 (75) 4 (44) 5 (56) 4 (44) 
White (non-Hispanic) 29 (83) 8 (100) 7 (78) 6 (67) 8 (89) 
Hispanic/Latinx 3 (9) 0 1 (11 ) 2 (22) 0 
Conners-Early Childhood Global Index 7.1 (1.2) 6.3 (0.6) 7.0 (1.4) 7.5 (0.6) 7.3 (2.1 ) 
Conners 3 Global Index 7.9 (0.9) 7.8 (0.8) 7.7 (1.1 ) 8.0 (0.7) 8.2 (1.2) 
IRS 4.1 (1.3) 3.7 (1.6) 4.4 (0.7) 3.8 (1.9) 4.4 (1.0) 
CGI-S 4.6 (1.2) 4.5 (1.6) 4.7 (1.4) 4.4 (1.0) 4.8 (1.0) 
Oppositional defiant disorder 8 (22.8) 1 (12.5) 2 (22.2) 2 (22.2) 3 (33.3) 
Conduct disorder 0 0 0 0 0 

Parent characteristics 
Age, y 39.6 (6.4) 39.5 (6.1 ) 40.4 (6.9) 36.6 (5.6) 42.0 (6.4) 
White (non-Hispanic) 30 (86) 8 (100) 7 (78) 7 (78) 8 (89) 
Hispanic/Latinx 2 (6) 0 1 (11 ) 1 (11 ) 0 
Married or living with partner 28 (80) 5 (63) 8 (89) 7 (78) 8 (89) 
Education 

Graduated high school or equivalent 3 (9) 1 (13) 0 1 (11 ) 1 (11 ) 
Some college 5 (14) 0 1 (11 ) 2 (22) 2 (22) 
Graduated 2-year college/technical school 4 (11 ) 1 (13) 2 (22) 1 (11 ) 00 
Graduated 4-year college 12 (34) 4 (50) 2 (22) 3 (33) 3 (33) 
Some graduate/professional school 5 (14) 0 3 (33) 1 (11 ) 1 (11 ) 
Completed graduate/professional school 6 (17) 2 (25) 1 (11 ) 1 (11 ) 2 (11 ) 

CAARS ADHD index 20.6 (5.1 ) 19.6 (4.2) 20.7 (9.1 ) 21.4 (5.1 ) 20.7 (5.1 ) 
Psychiatric comorbidities 

Depressive disorder 19 (54) 3 (28) 6 (67) 7 (78) 3 (33) 
Anxiety disorder 3 (9) 1 (13) 0 1 (11 ) 1 (11 ) 
Substance use disorder 4 (11 ) 0 0 2 (22) 2 (22) 

History of previous stimulant treatment 5 (14) 3 (38) 1 (11 ) 0 1 (11 ) 
Parenting 

APQ positive 61.5 (6.6) 55.7 (7.1 ) 61.9 (5.7) 65.4 (6.1 ) 61.6 (4.0) 
APQ negative 36.8 (6.3) 39.9 (4.3) 33.9 (5.9) 38.6 (7.5) 34.9 (5.9) 
DPICS positive 26.4 (19.9) 17.5 (11.2) 21.8 (14.8) 41.7 (27.6) 23.6 (14.5) 
DPICS negative 9.6 (8.0) 10.6 (6.7) 8.0 (7.2) 8.6 (5.5) 11.3 (12.1 ) 

Baseline prerandomization 2 (week 8) 
Child characteristics 

Conners-Early Childhood Global Index 7.0 (1.2) 6.5 (0.7) 8.0b 7.0 (2.0) 7.0 (1.0) 
Conners 3 Global Index 7.2 (1.3) 6.6 (1.1 ) 6.7 (1.2) 7.0 (1.4) 8.3 (0.8) 
IRS 4.0 (1.4) 3.9 (1.5) 3.4 (1.2) 4.1 (1.7) 4.6 (1.3) 
CGI-S 3.9 (0.9) 3.8 (1.2) 3.8 (0.7) 3.6 (1.1 ) 4.3 (0.7) 

Parent characteristics 
CAARS ADHD index 16.9 (6.1 ) 17.6 (5.2) 22.0 (7.1 ) 13.1 (4.1 ) 15.3 (5.0) 
Parenting 

APQ positive 63.4 (6.3) 64.3 (6.8) 63.6 (5.3) 62.6 (7.3) 63.0 (7.0) 
APQ negative 30.8 (4.6) 30.4 (3.8) 28.0 (4.6) 33.6 (4.7) 31.2 (2.6) 
DPICS positive 35.1 (21.8) 34.7 (15.8) 46.3 (30.4) 31.5 (21.2) 27.2 (13.1 ) 
DPICS negative 11.3 (11.5) 9.4 (4.8) 5.0 (5.0) 13.5 (15.6) 17.0 (13.6) 

aValues shown as mean (SD) or n (%). 
bNo standard deviation is reported as only 1 participant completed the Conners-Early Childhood; the remaining participants in the BPT-MED sequence completed the 

Conners 3. 
Abbreviations: ADHD = attention-deficit/hyperactivity disorder, APQ = Alabama Parenting Questionnaire, BPT = behavioral parenting training, CAARS = Conners Adult ADHD 

Rating Scale-Self Report, CGI-S = Clinical Global Impression-Severity, DPICS = Dyadic Parent-Child Interaction Coding System, IRS = Child Impairment Rating Scale, 
MED = maternal stimulant medication. 

Posting of this PDF is not permitted. | For reprints or permissions, contact 
permissions@psychiatrist.com. | © 2025 Physicians Postgraduate Press, Inc. 

4 J Clin Psychiatry 86:1, March 2025 | Psychiatrist.com 

Lui et al 

mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com


methods. A total of 100 iterations were implemented. Each 
iteration included a single imputation of baseline measures 
followed by a single imputation of week 8 measures and 
a single imputation of week 16 measures. In addition to the 
identified outcome measures, additional measures (Beck 
Depression Inventory, Barkley Functional Impairment 
rating Scale (BFIS) number of domains impacted, Adult 
Clinician Diagnostic Scale (ACDS) hyperactive and 
inattentive symptoms) were included in the imputation 
models to improve estimation. Measures were selected based 
on preliminary correlations with the outcomes of interest at 
each timepoint. Distributions of imputed variables were 
compared with their associated unimputed distributions prior 
to analysis. 

Treatment effects were estimated for each outcome, by 
imputation, using generalized estimating equations with 
sandwich estimator and exchangeable covariance. Mean- 
centered covariates included baseline parent and child age, 
parent education, Beck Depression Inventory, and ACDS 
hyperactive symptoms. Model estimates were aggregated 

over imputations for each outcome. Least square mean 
estimates of outcomes were plotted for each treatment. We 
focus on interpreting treatment effect sizes (ESs), which 
were calculated as the mean difference between 2 conditions 
divided by the pooled standard deviation of the mean 
estimate. All analyses were implemented in SAS version 9.4. 

RESULTS 

Child ADHD Symptoms and Impairment 
See Figure 2 for results on child ADHD symptoms 

and impairment. Children demonstrated the most 
reduction in Conners scores from baseline to week 
16 when their mothers received BPT-MED (ES = −0.36). 
The ES for BPT-BPT was −0.28. Medication for the 
mother had minimal effect on child ADHD symptoms 
(ES = −0.07 for MED-BPT; ES = −0.18 for MED-MED). 
Similarly, children demonstrated the most reduction 
in IRS scores from baseline to week 16 when their 

Figure 1. 
CONSORT Diagram 

Allocated to lisdexamfetamine (n=18)
• Received allocated intervention (n=17)
• Declined medication (n=1)

Randomized (n=35)

Excluded (n=12)
• Withdrew prior to randomization (n=3)
• Did not meet eligibility criteria (n=9)

Eligible for randomization (n=47)

Excluded (n=20)
• No show/cancelled screening visit (n=12)
• Declined to participate (n=8)

Eligible for in-person screening (n=67)

Excluded (n=94)
• Unable to reach past initial interest (n=35)
• Child did not meet eligibility criteria (n=23)
• Parent did not meet eligibility criteria (n=24)
• Declined to participate (n=12)

Screened via telephone (n=161)

Allocated to behavioral parent training (n=17)
• Received allocated intervention (n=17)

Allocated to
lisdexamfetamine

[MED-MED]

(n=9)

Allocated to Behavioral
Parent Training

[MED-BPT]

(n=9)

Allocated to
lisdexamfetamine

[BPT-MED]

(n=9)

Allocated to Behavioral
Parent Training

[BPT-BPT]

(n=8)
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mothers received BPT-MED (ES = −0.33). In 
comparison, the ESs for the other treatment sequences 
were −0.17 for BPT-BPT, −0.13 for MED-BPT, and 
0.10 for MED-MED. Children also demonstrated the 
most reduction in CGI-S scores when their mothers 
received BPT-MED (ES = −0.51). In comparison, the 
ESs for the other treatment sequences were −0.36 for 
BPT-BPT, −0.37 for MED-BPT, and −0.12 for MED- 
MED. Overall, the BPT-MED demonstrated the most 
favorable outcomes for child ADHD symptoms and 
impairment, and all sequences involving BPT 
demonstrated larger impact on child outcomes than 
medication alone. 

Maternal ADHD Symptoms 
Mothers demonstrated the most reduction in their 

ADHD symptoms when they received medication 
(Figure 3). MED-MED (ES = −0.44) and MED-BPT 
(ES = −0.48) produced similar outcomes. For mothers 

in BPT-MED, ADHD symptoms only reduced 
from week 8 to 16 (ES = −0.32), during the active 
medication phase. BPT had minimal impact on 
maternal ADHD symptoms as indicated in the BPT-BPT 
sequence (ES = −0.08). Overall, the 3 sequences 
involving medication demonstrated similar impact on 
maternal ADHD symptoms compared to the BPT-BPT 
sequence. 

Parenting 
See Figure 4 for results on parenting outcomes. For 

self-reported positive parenting, mothers in BPT-MED 
demonstrated the largest improvement (ES = 0.30). ESs 
for the other treatment sequences were 0.07 for BPT- 
BPT, −0.03 for MED-BPT, and 0.12 for MED-MED. For 
observed positive parenting, mothers in BPT-MED also 
demonstrated the largest improvement (ES = 0.35). ESs 
for the other treatment sequences were 0.32 for BPT- 
BPT, 0.16 for MED-BPT, and 0.01 for MED-MED. 

Figure 2. 
Trajectories of Child ADHD Symptoms and Impairment Across 
Treatment Sequences 
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Abbreviations: ADHD = attention-deficit/hyperactivity disorder, BPT = behavioral parenting training, CGI-S = clinical 
global impressions scale-severity, Conners = Conners 3rd edition (ages 7–8 years) or Conners Early Childhood Scale 
(ages 4–6 years), MED = maternal stimulant medication, IRS = Child Impairment Rating Scale. 
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For self-reported negative parenting, BPT-MED 
(ES = −0.50) resulted in the largest improvement. ESs 
for the other treatment sequences were −0.30 for BPT- 
BPT, −0.33 for MED-BPT, and −0.31 for MED-MED. 
For observed negative parenting, BPT-BPT resulted in 
the largest improvement (ES = −0.08). ESs for the other 
treatment sequences were −0.01 for BPT-MED, 0.09 for 
MED-BPT, and 0.17 for MED-MED. Mothers who 
started medication first demonstrated increase in 
negative parenting behaviors based on observations, 
but the subsequent introduction of BPT reduced negative 
parenting behaviors. Overall, BPT-MED and BPT-BPT 
sequences had the most favorable effects on parenting 
outcomes. 

DISCUSSION 

In this 16-week pilot SMART with multiplex ADHD 
families, 4 treatment sequences were compared: MED- 
MED, BPT-BPT, MED-BPT, and BPT-MED. Child 
ADHD symptoms, child impairment, maternal ADHD 
symptoms, and parenting were examined across 
4 treatment sequences using a multimethod, multi- 
informant approach. Overall, BPT-MED favored child 
and parenting outcomes. For mothers who received 
8 weeks of BPT then subsequently 8 weeks of 
medication for themselves, their children demonstrated 
the most improvements in ADHD symptoms and 

impairment, and they demonstrated the most 
improvements in positive and negative parenting, per 
self-report and observation. This finding is contrary to 
our hypothesis that MED-BPT would be associated with 
the most favorable outcomes. We reasoned that 
mothers treated with stimulants may be more attentive 
during BPT sessions, more able to consistently 
implement skills at home, and consistently inhibit 
reactive responses to child misbehaviors. Instead, our 
pilot findings suggest that starting BPT first before 
initiating medication for the parent may produce the 
strongest therapeutic effects, if the goal is to improve 
child and parenting outcomes. Although there were 
large observed effects for the BPT-MED sequence for 
child outcomes, it is important to note that many 
children remained impaired at the end of the 16-week 
treatment. Further fully powered SMARTs can 
investigate the appropriate dosage and intensity, in 
combination with the sequencing of treatment to 
optimize treatment effects for multiplex ADHD 
families. 

In contrast, if the primary goal is to improve maternal 
ADHD symptoms, our findings suggest starting with 
parent medications may be appropriate. Both MED- 
MED and MED-BPT resulted in the large decreases in 
maternal ADHD symptoms, with minimal difference 
between the 2 sequences. Starting with BPT first then 
initiating medication also resulted in decreases in 
maternal ADHD symptoms, although the decrease was 
only evident during the active medication phase. Thus, 
medication had acute effects on improving maternal 
ADHD symptoms, but parent medication alone appears 
insufficient for improving child outcomes and parenting, 
consistent with previous literature.8,9 

For parenting outcomes, mothers who received 
8 weeks of BPT then subsequently 8 weeks of medication 
demonstrated the most improvements. Receiving BPT 
only for 16 weeks also resulted in improvements in 
parenting. Thus, aligned with extant literature, our 
findings suggest that BPT is critical to teach parents 
behavioral skills to support their young children with 
ADHD. Results are also consistent with a SMART in child 
ADHD treatment favoring BPT prior to child stimulant 
treatment.25 Although medicating parents alone did not 
have much impact on parenting behaviors, and in some 
cases, were associated with increased negative parenting, 
the addition of BPT as a second phase of treatment 
resulted in improvements in both positive and negative 
parenting. This finding is encouraging and suggests that 
a delayed initiation of BPT can still be beneficial for 
parents and their children. 

It is somewhat surprising that MED-MED was 
associated with increased negative parenting, although 
this finding was only evident based on observations. 
Further studies are required to understand processes 
that may explain this provocative finding. It is possible 

Figure 3. 
Trajectories of Maternal ADHD Symptoms Across 
Treatment Sequences 
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that as parents’ own symptoms of attention and 
consistency improve, they are more aware of their 
children’s misbehaviors and/or are more consistently 
implementing discipline strategies, albeit negative 
parenting strategies in the absence of BPT treatment. 
Alternatively, irritability can be a side effect of stimulant 
and/or parents may experience “rebound irritability” 
when the effects of stimulants wear off,26 which likely 
coincide with increased time interacting with children 
after school and work. The experience of irritability may 
contribute to parents’ increased use of negative 
parenting strategies in response to child misbehaviors. 

To implement a model for multiplex ADHD families 
that includes treatment for both parent and child, it 
becomes necessary to concurrently assess for parent and 

child ADHD. Research is needed to examine which 
setting may be most feasible and appropriate to 
implement this type of routine assessment. For example, 
pediatric primary care may be conducive to routinely 
screen for parent and child ADHD symptoms since 
parents often accompany their children during a 
pediatric visit and universal behavioral health 
screenings are increasingly becoming standard 
practice.27 Research is currently underway to examine 
screening for parent and child ADHD in pediatric 
primary care clinics to identify multiplex ADHD 
families for a randomized controlled trial examining 
the effects of 2 treatment strategies (NCT04240756). 
Family medicine may be another appropriate setting for 
screening and treating both parent and child ADHD 

Figure 4. 
Trajectories of Positive and Negative Parenting Across Treatment 
Sequences 
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where physicians routinely provide comprehensive 
care for the family unit. 

LIMITATIONS 

This was a pilot trial with a modest sample size and 
thus was not sufficiently powered to detect effects. An 
important next step is to conduct an adequately 
powered trial to fully investigate the appropriate 
sequence, dosage, and intensity of treatment for 
multiplex ADHD families. We also only included 
mothers in the sample. Future studies should explore 
whether fathers or other caregivers respond similarly to 
the treatment sequences. The trial did not include an 
option of combined BPT and child medication, which is 
often recommended. Children in the study only had to be 
stimulant naïve, and there was no exclusionary criteria 
regarding other treatment history. While it is possible 
that families may have had a previous course of 
behavioral intervention, children were nonetheless 
displaying sufficient impairment that prompted 
mothers to seek participation in a clinical trial and to 
meet entry into the trial. Indeed, baseline impairment 
is supported by a mean CGI-S score of 4.6 (at least 
moderately ill). Finally, this study examined immediate 
effects posttreatment. Future studies would benefit 
from examining the maintenance and generalization of 
therapeutic effects in the long term. 

CONCLUSIONS 

Unsurprisingly, treating mothers with medication 
reduced their ADHD symptoms but had little impact on 
children’s behavior, while BPT was associated with 
improvements in parenting and child behavior. Findings 
from the pilot SMART suggest that for multiplex ADHD 
families, sequencing treatments with BPT first followed 
by medication for the parent had the greatest overall 
impact. This represents a promising approach that awaits 
replication in a larger sample. The current pilot SMART 
represents an initial step in understanding how to best 
sequence treatments for families where both parent and 
children have ADHD. 
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