
Original Article
https://doi.org/10.9758/cpn.2020.18.3.402 pISSN 1738-1088 / eISSN 2093-4327
Clinical Psychopharmacology and Neuroscience 2020;18(3):402-411 Copyrightⓒ 2020, Korean College of Neuropsychopharmacology

402

Received: February 11, 2020 / Revised: April 14, 2020
Accepted: May 6, 2020
Address for correspondence: Soonjo Hwang
Department of Psychiatry, University of Nebraska Medical Center, 
985578 Nebraska Medical Center, Omaha, NE 68198-5578, USA
E-mail: soonjo.hwang@unmc.edu
ORCID: https://orcid.org/0000-0001-5117-2468

 This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Effectiveness of Stimulant Medications on Disruptive Behavior and 
Mood Problems in Young Children
Ian Parsley1, Zhuo Zhang2, Mark Hausmann3, Arica Lerdahl4, Brigette Vaughan4, Ryan Edwards4, Soonjo Hwang4

1Department of Psychiatry, Washington University, St. Louis, MO, USA, 2China University of Political Science and Law, School of Psychology, 
Beijing, China, 3Daybreak Mental and Behavioral Health, Papillion, NE, USA, 4Department of Psychiatry, University of Nebraska Medical Center, 
Omaha, NE, USA

Objective: There are very few studies on the effectiveness of stimulant medications for the treatment of disruptive mood 
and behavior problems in young children (less than 7 years) with Disruptive Behavior Disorders (DBD). The current 
study aims to determine whether young children (ages 4−7) in a long-term, intensive outpatient behavioral treatment 
program who are receiving stimulant medications show greater improvement in mood and behavior problems compared 
to peers who did not. 
Methods: A retrospective chart review was conducted for 97 participants diagnosed with DBD, aged 4−7 years old 
who were enrolled in an intensive outpatient behavioral intervention program. Pre- and post-intervention Child Behavior 
Checklist (CBCL) scores for disruptive behavior and mood problems were compared between the children who received 
stimulant medications and those who did not. 
Results: Paired t tests showed a statistically significant improvement in CBCL outcomes between pre- and post-inter-
vention scores of disruptive behavior and mood problems. ANCOVA analysis, however, showed no clear further im-
provement in those same CBCL scores in the participants who received stimulant medications compared to the partic-
ipants who did not. CBCL scores for Conduct Disorder were marginally significant for less improvement for the partic-
ipants who received stimulant medications. 
Conclusion: This retrospective review suggests a possibility that stimulant medications may not provide additional benefit 
for the long-term treatment of disruptive behavior and mood problems in young children under age 7. Future study 
is warranted to evaluate the efficacy/effectiveness of stimulant medications in the treatment of disruptive behavior and 
mood problems in this population.
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INTRODUCTION

The disruptive mood and behavior disorders of Conduct 
Disorder (CD), Oppositional Defiant Disorder (ODD), and 
Disruptive Mood Dysregulation Disorder (DMDD), in ad-
dition to Attention-Deficit/Hyperactivity Disorder (ADHD) 
are characterized by aggressive/disruptive behavior, poor 
emotional regulation, chronic irritability, anger outbursts, 
and relationship difficulties in various settings (at school, 

at home, and with friends) [1,2]. Although ADHD is no 
longer categorized as a DBD in the Diagnostic and 
Statistical Manual of Mental Disorders 5th edition 
(DSM-5), these disorders altogether share common symp-
tom profiles and are highly comorbid [3-8]. These dis-
orders are highly correlated with academic difficulties, 
poor social skills [9], legal troubles, increased morbidity, 
and poorer overall functioning [10-12]. 

The current treatment modalities for disruptive behav-
ior and mood symptoms related to the diagnoses of 
ADHD, CD, ODD, and DMDD in children and adoles-
cents include both behavioral interventions and psycho-
pharmacological treatments−especially psychostimulant 
medications [13-18]. Behavioral interventions which fo-
cus on reducing positive reinforcement for disruptive be-
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havior and increasing reinforcement for prosocial/com-
pliant behavior, as well as those that apply predictable, 
contingent, and immediate responses by the caregivers 
are proven to be effective in reducing disruptive behavior 
symptoms [16,19,20].

As for psychostimulant class of medications, the effi-
cacy for the treatment of ADHD symptomatology has 
been well documented, particularly in the short-term 
[18,21]. In addition, there are numerous studies showing 
significant effect size of stimulant medications for symp-
toms of oppositional behavior, conduct problems, and ag-
gression especially for children and adolescents with 
ADHD, with or without comorbid ODD/CD (for meta- 
analysis/systematic review [22,23]). There are also studies 
showing the positive effect of stimulant medication (i.e., 
methylphenidate) on Conduct Disorder symptoms with-
out comorbidity of ADHD [24] and on emotional dysre-
gulation (highly related to irritability) in youths with 
ADHD/CD/ODD [25].

Since most of the previous studies were conducted in 
randomized clinical trial settings [22,23], examination of 
the effectiveness of the stimulant medications in a re-
al-world setting may potentially bring an additional un-
derstanding on this topic [26]. It is noteworthy that pre-
vious studies have suggested effectiveness of stimulant 
medications in naturalistic settings are often smaller com-
pared to randomized controlled clinical trial settings, for 
not only disruptive behaviors but even for the core symp-
toms of ADHD [27,28]. In addition, most of the studies or-
ganized the diagnostic categories as ADHD with or with-
out comorbid CD/ODD [23]. A dimensional approach of 
psychopathologies across various diagnoses, especially 
in disruptive mood and behavior disorders, potentially 
can yield better understanding of the illnesses, and better 
predict the clinical course and prognosis [29,30]. Most 
critically, most of the previous studies focused on children 
aged 7 years and older, thus elementary school age and 
beyond. The average ages of children in most of the stud-
ies looking at the effects of stimulant medications on dis-
ruptive behavior and mood problems ranged from 7.7 to 
14.4 years, with 9−10 being the most common age range 
[22,23]. The American Academy of Pediatrics has recom-
mended stimulant medication treatment for children with 
ADHD symptoms aged 6 and older, and a trial of evi-
dence-based behavioral intervention as the first-line treat-
ment for children with ADHD symptoms aged 4−5 years 

[31]. A very comprehensive study of the efficacy of stimu-
lant medication (methylphenidate) for preschoolers showed 
significant reduction of the ADHD symptoms by methyl-
phenidate treatment compared to placebo, although the 
effect size was smaller compared to the older children 
[32]. However, there has been virtually no compre-
hensive study on the efficacy or effectiveness of stimulant 
medications in children under age 7 with disruptive mood 
and behavior problems, although increasing numbers of 
these children are prescribed stimulant medications for 
these reasons [33-35].

In this study, we aimed to clarify this critically im-
portant clinical question: are stimulant medications effec-
tive for disruptive behavior and mood problems for young 
children (ages 4 to 7 years old) in an intensive outpatient 
treatment. Specifically, we investigated the dimensional 
changes of behavior and mood problems across various 
psychiatric diagnoses, and across treatment groups 
(behavioral intervention program alone and behavioral 
intervention program plus stimulant medication). Based 
on previous literature [15,22,23], we hypothesized: (1) 
Both combined treatment (stimulant medication in addi-
tion to an intensive behavioral intervention program) and 
the behavior modification program alone would provide 
significant improvement in disruptive behavior and mood 
problems (the effectiveness in this naturalistic setting); and 
(2) the combined treatment would show superior effec-
tiveness compared to the behavior modification program 
alone.

METHODS

Participants
All study participants were children between the ages 

of 4 and 7 (average age 6.1 years old) who attended a dai-
ly outpatient behavioral intervention program for young 
children with severe and/or chronic behavior problems. 
We conducted a retrospective chart review of the partic-
ipants who were in the treatment program between 2012 
and 2016. Clinical assessment/characterization was done 
through psychiatric interview by a licensed and board- 
certified child and adolescent psychiatrist with the partic-
ipants and their parents as a part of the initial assessment 
process for the program. All participants had met full 
DSM-5 criteria for either ADHD, ODD, or CD; see Table 
1. Although there was no apparent exclusion criteria for 
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Table 1. Characteristics of participants with or without stimulant medication

Variables Total patients (n = 97) On stimulants (n = 28) No stimulant medication (n = 69) p value

Age 6.1 ± 0.3 6.1 ± 1.9 6.0 ± 1.7 0.91
Sex, male/female 78 (80.4)/19 (19.6) 24 (85.7)/4 (14.3) 54 (78.3)/15 (21.7) 0.40
Race/ethnicity, white/non-white  62 (63.9)/35 (36.1) 21 (75.0)/7 (25.0) 41 (59.4)/28 (40.6) 0.79
Treatment duration 161.9 ± 106.2 161.1 ± 113.5 163.8 ± 87.3 0.91
Clinical diagnoses 

ADHD 45 (46.4) 21 (75.0) 24 (34.8)
ODD 51 (52.6) 13 (46.4) 38 (55.1)
CD 2 (2.0) 1 (3.6) 1 (1.4)
DBD not otherwise specified 28 (28.9) 6 (21.4) 22 (31.9)
DMDD 3 (3.1) 0 (0) 3 (4.3)
Reactive Attachment Disorder 10 (10.3) 2 (7.1) 8 (11.6)
Generalized Anxiety Disorder 4 (4.1) 1 (3.6) 3 (4.3)
Bipolar Disorder 1 (1.0) 0 (0) 1 (1.4)
Adjustment Disorder 7 (7.2) 1 (3.6) 6 (8.7)
PTSD 8 (8.2) 4 (14.3) 4 (5.8)

CBCL score profiles
Attentional problems 65.9 ± 9.2 65.4 ± 9.40 67.0 ± 8.9 0.45
Aggressive behavior 74.4 ± 13.2 74.6 ± 13.9 73.9 ± 11.5 0.82
Externalizing problems 71.1 ± 10.5 71.2 ± 11.1 71.0 ± 9.1 0.94
ADHD-DSM 65.5 ± 9.0 65.2 ± 9.2 66.3 ± 8.5 0.59
ODD-DSM 70.6 ± 8.4 70.9 ± 8.8 69.9 ± 7.5 0.58
Irritability 4.5 ± 1.6 4.6 ± 1.5 4.2 ± 1.8 0.24
CD-DSM 73.9 ± 9.4 (n = 51) 71.2 ± 9.2 (n = 19) 75.6 ± 9.3 (n = 32) 0.11

Values are presented as mean ± standard deviation or number (%). 
ADHD, Attention-Deficit/Hyperactivity Disorder; ODD, Oppositional Defiant Disorder; CD, Conduct Disorder; DBD, Disruptive Behavior 
Disorder; DMDD, Disruptive Mood Dysregulation Disorder; PTSD, Post-Traumatic Stress Disorder; DSM, Diagnostic and Statistical Manual of 
Mental Disorders.

this study, due to the characteristics of the behavioral in-
tervention treatment provided, children with Autism 
Spectrum Disorder or Intellectual Disability were not en-
rolled in this program by the clinical assessment/decision. 
The chart review was completed by one researcher (Z.Z.) 
with previous experience of this process, to avoid in-
ter-rater variability. Participants were included in analysis 
only if their use of psychiatric medications remained con-
sistent (dose adjustment were permitted but not medi-
cation changes or additions). This excluded 6 participants 
from the original chart review (for the detailed description 
of the psychotropic medications prescribed for the partic-
ipants; Supplementary Table 1, available online). We on-
ly included participants who had continuous program at-
tendance for a minimum of 30 days, and had their pa-
rent-completed Child Behavior Checklist (CBCL) at the 
beginning of enrollment and at the end of it. The average 
length of stay in the program for the participants was 161 
days (standard deviation =106.18, range from 31 to 488 
days). Based on the eligibility criteria, 97 patients were 
found to be available for this study in the time period of 

interest. The Institutional Review Board of our institution 
approved this retrospective chart review (for the screening 
and process of chart review, Supplementary Fig. 1; avail-
able online). The study was conducted under protocol 
number 586-16-EP of University of Nebraska Medical Center. 

Behavioral Intervention Program
The participants were enrolled in a local, commun-

ity-based treatment facility, where a daytime program of 
schooling and behavioral intervention was provided. The 
participants were in a classroom setting with teachers, as 
well as licensed therapists. Therapists were able to pro-
vide group, individual, and/or family therapy both inside 
and outside of the classroom as needed. The treatment 
program is based on the social interactional theory/bio-
ecological system theory [36-38] focusing on appropriate 
social interaction of the child, providing positive re-
inforcement and consequences for the appropriate/in-
appropriate social interaction or behavior. The medi-
cation status of each participant including stimulant med-
ication was determined/managed by his/her outpatient 
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provider, child and adolescent psychiatrists or pediatri-
cians. Although the providers kept close contact and col-
laboration with the behavioral intervention program, they 
were independent providers outside of the program.

Child Behavior Checklist
Pre-intervention and post-intervention T scores were 

obtained from the parent-completed CBCL [39]. This 
questionnaire has been found to be both reliable and ef-
fective in identifying various clinical disorders and quan-
tifying the severity of several child and adolescent psy-
chopathologies [40]. Particularly relevant to this study is 
that the scale has been shown to effectively track the se-
verity of disruptive behavior and mood problems related 
to CD, ODD, and ADHD [41,42]. We also measured the 
level of irritability, which is highly prevalent among pa-
tients with DBD. Irritability was operationalized as sum-
mation of three items on the CBCL questionnaire (“temper 
tantrum or hot temper”, “stubborn, sullen, or irritable”, 
and “sudden changes in mood or feelings”), which have 
been shown to produce valid and reliable measurement 
of irritability in pediatric populations [43]. Post-inter-
vention scores were collected at the date of completion of 
their continuous participation with the program, regard-
less of the reason for completing the program.

Data Analyses
The main outcomes of interest in this study were the 

various CBCL scores for disruptive behavior and mood 
problems obtained at the initiation and after completion 
of the behavioral modification program. This included the 
scores of Attention Problems, Aggressive Behavior, Exter-
nalizing Problems, ADHD-DSM, ODD-DSM, and the op-
erationalized irritability score. For subset of participants 
(n = 51) who used the CBCL version for 6 years old and 
older, CD-DSM scores were also used for the analyses.

Stimulant prescription status was used as the major in-
dependent variable. This was assessed through collection 
of each patient’s pre-treatment and post-treatment medi-
cation lists. Those who received at least one type of stimu-
lant medication throughout the course of the treatment 
program were considered to have a positive stimulant 
status. Additionally, pre-intervention CBCL scores for each 
outcome were collected to be an additional covariate for 
analysis. Basic demographic information including age at 
presentation, sex, and ethnicity, as well as total treatment 

duration was collected as potential confounding factors.
Independent sample t tests and chi-squared tests were 

performed to compare group differences in baseline char-
acteristics between those who have been prescribed stim-
ulants and those who have not. Variables compared be-
tween the two groups included basic demographic char-
acteristics such as age, sex, ethnicity, and treatment dura-
tion, as well as the pre-treatment scores for the outcomes 
of interest mentioned previously. Paired t tests were also 
performed to assess for overall improvement in CBCL 
scores between the start and end of the behavioral mod-
ification program (pre- vs. post-treatment program enroll-
ment).

ANCOVA analysis was then performed to compare 
post-treatment program enrollment CBCL scores between 
those participants taking stimulant medications and those 
not (2 × 2 ANCOVA: Time (pre- vs. post-treatment pro-
gram enrollment) by Stimulant medication status (on 
stimulant medication vs. no stimulant medication). Age, 
sex, ethnicity, and treatment duration, and baseline CBCL 
scores were controlled for as a covariate in the final 
model. Verification of all ANCOVA assumptions was per-
formed using appropriate diagnostic tests. Analyses were 
completed through SPSS version 25 (IBM Co., Armonk, 
NY, USA). 

RESULTS

A total of 97 participants were included for this retro-
spective review. Participants were predominantly male 
(78 of 97). Basic demographic characteristics of age, sex, 
and race, however, were not statistically different be-
tween the stimulant and no stimulant medication groups; 
see Table 1. 

Between the two groups (the stimulant medication 
group vs. the no stimulant medication group), there were 
no significant differences in the baseline, pre-intervention 
CBCL scores of Attention Problems, Aggressive Behavior, 
Externalizing Problems, ADHD-DSM, ODD-DSM, CD-DSM, 
and irritability. Furthermore, mean duration of treatment 
program enrollment was not significantly different be-
tween the two groups; see Table 1.

Paired t tests showed significant improvement in all of 
the CBCL scores (Attentional Problems, Aggressive Be-
havior, Externalizing Problems, ADHD-DSM, ODD-DSM, 
Irritability, and CD-DSM) after the completion of the pro-
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Table 4. Time (pre- vs. post-program) by stimulant medication status (on stimulant vs. no stimulant medication) ANVOCA results

Variables

Time by stimulant medication 
status interaction

Main effect 
of time

Main effect of stimulant 
medication status

F value p value F value p value F value p value

Attentional problems 0.52 0.82 0.04 0.85 0.65 0.42
Aggressive behavior 0.36 0.55 5.02 0.03 0.01 0.98
Externalizing problems 0.74 0.39 6.74 0.01 0.02 0.88
ADHD-DSM 0.01 0.98 2.32 0.13 0.24 0.62
ODD-DSM 0.24 0.63 7.94 0.006 0.30 0.58
Irritability 0.55 0.46 3.19 0.08 0.71 0.40
CD-DSM (n = 51) 4.14 0.049* 0.03 0.87 0.44 0.51

ADHD, Attention-Deficit/Hyperactivity Disorder; ODD, Oppositional Defiant Disorder; CD, Conduct Disorder; DSM, Diagnostic and Statistical 
Manual of Mental Disorders.
*p ＜ 0.05.

Table 2. Pre- and post-intervention (treatment program enrollment) paired t test results for main outcomes of interest

Variables Pre-intervention Post-intervention Paired t value p value

Attentional problems 65.9 ± 9.2 61.9 ± 8.4 6.0 ＜ 0.001
Aggressive behavior 74.4 ± 13.2 65.4 ± 10.6 9.4 ＜ 0.001
Externalizing problems 71.1 ± 10.5 63.5 ± 10.4 9.3 ＜ 0.001
ADHD-DSM 65.5 ± 9.0 61.2 ± 8.2 5.9 ＜ 0.001
ODD-DSM 70.6 ± 8.4 62.9 ± 9.1 9.9 ＜ 0.001
Irritability 4.5 ± 1.6 3.3 ± 1.9 7.3 ＜ 0.001
CD-DSM (n = 51) 73.9 ± 9.4 66.5 ± 8.8 6.9 ＜ 0.001

Values are presented as mean ± standard deviation. 
ADHD, Attention-Deficit/Hyperactivity Disorder; ODD, Oppositional Defiant Disorder; CD, Conduct Disorder; DSM, Diagnostic and Statistical 
Manual of Mental Disorders.

Table 3. Pre- and post-treatment program enrollment paired t test results for main outcomes of interest, stratified by stimulant medication group

Variables

On stimulants No stimulant medication

Pre-
intervention 

Post-
intervention 

Paired
t value

p value
Pre-

intervention 
Post-

intervention 
Paired
t value

p value

Attentional problems 65.4 ± 9.40 63.2 ± 9.1 2.9 0.008 67.0 ± 8.9 61.3 ± 8.1 5.3 ＜ 0.001
Aggressive behavior 74.6 ± 13.9 65.9 ± 10.2 3.9 0.001 73.9 ± 11.5 65.2 ± 10.8 8.9 ＜ 0.001
Externalizing problems 71.2 ± 11.1 64.3 ± 8.5 4.6 ＜ 0.001 71.0 ± 9.1 63.1 ± 11.2 9.8 ＜ 0.001
ADHD-DSM 65.2 ± 9.2 62.1 ± 8.2 2.8 0.010 66.3 ± 8.5 60.8 ± 8.3 5.2 ＜ 0.001
ODD-DSM 70.9 ± 8.8 62.6 ± 8.7 5.1 ＜ 0.001 69.9 ± 7.5 63.1 ± 9.3 8.5 ＜ 0.001
Irritability 4.6 ± 1.5 3.1 ± 1.8 3.5 0.011 4.2 ± 1.8 3.4 ± 1.9 6.9 ＜ 0.001
CD-DSM (n = 51) 71.2 ± 9.2 65.9 ± 9.9 2.9 0.002 75.6 ± 9.3 65.5 ± 8.3 6.4 ＜ 0.001

Values are presented as mean ± standard deviation. 
ADHD, Attention-Deficit/Hyperactivity Disorder; ODD, Oppositional Defiant Disorder; CD, Conduct Disorder; DSM, Diagnostic and Statistical 
Manual of Mental Disorders.

gram; see Table 2. This was valid for both groups (the 
stimulant medication group and the no stimulant medi-
cation group); see Table 3. The ANCOVA analysis re-
vealed that there was no significant main effect of the 
stimulant medication status on the CBCL score changes of 
Attentional Problems, Aggressive Behavior, Externalizing 
Problems, ADHD-DSM, ODD-DSM, Irritability and CD- 

DSM; see Table 4. Notably, there was a significant time by 
stimulant medication status interaction on CD-DSM 
score. The follow-up independent t test on the score 
changes before and after the treatment program enroll-
ment showed that the participants who received stimulant 
medication had significantly less decrease in the CD-DSM 
scores after the completion of the program enrollment, 



 Stimulant Medication on Disruptive Behavior 407

compared to the participants who did not receive stimu-
lant medications.

DISCUSSION

In this study, we investigated the effectiveness of stimu-
lant medications on disruptive mood and behavior prob-
lems in young children (age 4−7) who were enrolled in 
an intensive outpatient treatment program. Participants 
showed significant improvement in CBCL scores for 
Attention Problems, Aggressive Behavior, Externalizing 
Problems, ADHD-DSM, ODD-DSM, CD-DSM, and irrita-
bility following completion of the treatment program. 
There was no main effect of stimulant medication status or 
significant time by stimulant medication status interaction 
on the CBCL score changes, however, and there was sig-
nificantly less improvement in CD-DSM scores for chil-
dren who received stimulant medications compared to 
those who did not. 

This study further suggests that for young children, be-
havioral interventions that systematically provide positive 
reinforcement for appropriate, prosocial behavior and 
consequences for inappropriate, anti-social behavior can 
be effective modalities for treating disruptive mood and 
behavior problems. Because this information was ob-
tained from a naturalistic, real-world environment, it pro-
vides particularly strong supportive evidence for this ap-
proach [16,19,20]. Therefore, our results indicate that be-
havioral intervention still needs to be considered the 
first-line treatment for young children [31]. However, it 
should be also noted that even after significant decrease, 
most of the symptom profiles remained in clinically sig-
nificant range. In a very comprehensive follow-up study 
of preschoolers with ADHD, after 3−6 years of treatment 
most of the participants continued to show significant lev-
el of functional impairment even when continued on vari-
ous medications including stimulants [44]. The 12 month 
follow-up of a treatment study of methylphenidate and ris-
peridone for children with severe aggression also demon-
strated continuation of a significant level of mental health 
issues after 12 months treatment with these medications 
combined with behavioral intervention [45]. These find-
ings stress the persistent/chronic functional impairment 
these children struggle with, and importance of long-term, 
comprehensive intervention for this population. In addi-
tion it is critical to evaluate the actual clinical significance 

of treatment modality, not just efficacy or effectiveness 
[46], which warrants future study. 

To our surprise, the hypothesis regarding additional ef-
fectiveness of stimulant medication for the disruptive be-
havior and mood problem profiles was not rejected. 
There was no significant improvement in the CBCL scores 
after the completion of the treatment program between 
those who received stimulant medications and those who 
did not. There are a few possible explanations for this 
result. First, there might be a ceiling effect with the behav-
ioral intervention program, mainly due to the intensity 
and duration of the program the children were enrolled 
in. The daily, full-day outpatient setting for such a long 
duration is a relatively intensive setting for this population 
[47,48]. However, it is worth noting that although base-
line problem profiles were not statistically different, the 
children who received stimulant medications showed a 
lower degree of improvement in their problems compared 
to the children who did not. Second, we did not measure 
the baseline problem profiles before the start of the stimu-
lant medications, and there were no data available on for 
how long the patients were on the stimulant medications 
before their entry to the treatment program. It is possible 
that the participants who entered the program on stimu-
lant medications were more impaired to begin with, and 
the medication allowed them to demonstrate a com-
parable response to peers not on stimulants at treatment 
program entry. However, it should be still stressed that for 
the relatively long course of treatment (average 162 days) 
the stimulant medications did not provide additional im-
provement in their core problem profiles, including the 
ones pertaining to the diagnosis of ADHD. A third possi-
bility is that stimulant medications may not be as effective 
in younger children as they are for their older counter-
parts, potentially for both ADHD and disruptive behavior 
and mood problems, especially in a real-world setting. 
With limited data available on the long-term effects of 
stimulant medications on disruptive behavior and mood 
problems in young children, future research is needed. 

To our knowledge, there has been only one study ex-
amining the effectiveness of stimulant medications for dis-
ruptive behavior in a real-world setting for children 5 
years old and younger [49]. Although the study found that 
the stimulant medications were effective in reducing ag-
gressive behavior, it did not use any specific prob-
lem/symptom profile scales to measure disruptive behav-
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ior disorders. Also, the number of participants in the study 
was small (n = 20), limiting its power. In contrast, our re-
sult would support previous research that suggests the po-
tential of the brain immaturity that can have an impact on 
responses to medications in younger children [50], espe-
cially in the context of genetic and environmental factors 
[51]. 

The fact that CD-DSM scores actually showed less im-
provement in the subset of children receiving stimulant 
medications also requires careful examination. There is a 
previous study showing the efficacy of stimulant medi-
cation on CU trait of ADHD patients, for children of ages 
7 to 12 [15]. In this study, although children with DBDs in 
both groups showed significant level of CD symptoms in 
baseline and follow-up, very few of them were diagnosed 
with CD (2 in total). This might be due to the fact that in 
clinical practice, CD diagnosis usually occurs between 
middle childhood and middle adolescence [1], whereas 
our study groups were consisted of young children (ages 
between 4 and 7 years old). It is also possible that dimen-
sional measurement of CD symptoms across various diag-
noses of DBDs may provide more clinically relevant in-
formation in this population even without presence of the 
categorical diagnosis [29,30]. In addition, recent studies 
have shown that children exhibiting Conduct Disorder 
scores may represent a heterogeneous, complex pop-
ulation rather than single, homogeneous one [52,53]. The 
callous-unemotional traits have played a major part in 
providing dimensional characterization of Conduct 
Disorder symptom manifestations [54], and have there-
fore been incorporated into the new DSM-5 as the 
“limited prosocial emotions specifier” [1]. Although the 
treatment facility did not measure callous-unemotional 
traits for their participants, this trait may have played a 
role in explaining why stimulant medications might be as-
sociated with our observed result of lower outcome CD 
scores compared with non-stimulant medication groups. 
Future study is warranted, especially to further assess the 
impact of callous-unemotional traits on the effectiveness 
and efficacy of stimulant medications for treatment of dis-
ruptive behavior and mood symptoms in young children. 

There are several limitations of this study. First, we ex-
amined all stimulant medications as a combined entity 
(methylphenidate, dexmethylphenidate, lisdexamfetamine 
and amphetamine) instead of comparing them indivi-
dually, due to the small sample size available for each 

medication. However, all these medications share com-
mon pharmacodynamics (mechanism of action), of en-
hancing the dopaminergic/norepinephrine systems [55]. 
Future study stratifying the classes, duration of action, and 
combination effect of the various stimulant medication is 
warranted. Second, we also included the participants 
who received multiple psychotropic medications in addi-
tion to the stimulant medications, which may have con-
tributed to the poor response for disruptive behavior, due 
to side effects such as drowsiness and fatigue [56] 
(Supplementary Table 1). However, our subsequent analyses 
excluding these participants replicated the main findings, 
mitigating this concern (see the Supplemental Material 
and Supplementary Tables 2−4; available online). Third, 
we relied on the clinical characterization of the patients 
by the clinicians, not implementing a structured diag-
nostic interview. This might explain the large number of 
DBD NOS diagnosis (29% or so), perhaps because it is 
very challenging to accurately diagnose DBDs especially 
in young children. However, the approach toward a di-
mensional symptom profile in a large number of partic-
ipants should be able to counter-balance this limitation. 
Fourth, this was a retrospective, chart-review study, not a 
well-designed clinical trial. It can, however, be argued 
that this gives extra validity to the study in regard to the ef-
fectiveness of the treatment modalities in the naturalistic 
stetting [26]. Lastly, this is a single site study which may 
potentially have limitations of generalizing to the other in-
tensive outpatient programs. The result should be com-
plemented by future clinical trials especially for the effi-
cacy/effectiveness of the stimulant medications in treating 
disruptive behavior and mood problems in this young 
population. 

This study suggests a possibility that stimulant medi-
cations may not be effective at providing substantially 
greater outcomes for disruptive behavior and mood prob-
lems in young children (age 7 years old and younger) 
when combined with an intensive, outpatient-based be-
havioral modification program. Explanations for this may 
include a ceiling effect of the treatment program itself, a 
possible difference in true-baseline status between those 
participants who were on stimulant medications at entry 
and those who weren’t, and even a potential differential 
response between young and older children to stimulant 
medications. Studies designed with these considerations 
in mind may identify which children and which symp-
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toms respond to which pharmacologic and non-pharma-
cologic interventions. In the meantime, careful clinical 
examination and assessment should be provided before 
initiation of treatment modalities for this age group to treat 
disruptive behavior and mood problems. 
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