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ABSTRACT 

Healthcare providers advocate for active music therapy (AMT) for mental illnesses because it can be highly 
effective without the possible adverse effects that accompany pharmacological therapy. Though this form of 
therapeutic intervention has been thoroughly researched within the context of adolescent ADHD, depression, 
and bipolar disorder, the application of AMT within Disruptive Mood Dysregulation Disorder (DMDD) has yet 
to be explored. This research paper employs a secondary mixed method comparative analysis to determine 
whether AMT in the form of structured piano lessons is a viable treatment option for DMDD adolescents. The 
results indicate an overlap between the neuroscience of AMT and the neural abnormalities of DMDD. The rapid 
reorganization of the sensorimotor network induced by active music therapy can remedy the cognitive inflexi-
bility that causes the irritable outbursts of DMDD youth. An increase in time engaged in practicing piano is 
directly correlated with an increase in gray matter density, and the amygdala relies on this gray matter to process 
social behavior effectively. It is evident that active music therapy has the potential to transform treatment plans 
for DMDD youth though further research is needed to consolidate these findings through a confirmatory clinical 
trial. 

Introduction 

Music is known as a universal language due to its timeless capacity to convey stories and inspire emotions. 
However, music also offers a myriad of benefits from a neurological perspective through active music therapy. 
Active music therapy, or AMT, is a form of therapeutic intervention in which individuals actively participate in 
creating music, rather than being passively exposed to music. Active engagement in playing instruments, com-
posing songs, or even singing, allows the clients to engage in creative exploration and emotional expression in a 
dynamic environment. AMT programs have been proven to increase mood, expand divergent thinking, and re-
duce anxiety for individuals who seek mental rehabilitation. The American Music Therapy Association states 
that the profession of “music therapist” formally began after World War I and World War II when musicians 
were hired in hospitals nationwide to share their talents with suffering veterans (n.d.).  The remarkable physical 
and emotional improvements in the veteran patients attracted societal attention to the rehabilitative potential of 
music, and music therapy began to evolve rapidly in the subsequent decades. Today, healthcare providers con-
tinue to advocate for AMT as an alternative therapy option for numerous mental illnesses because it can be 
highly effective without causing the patient to suffer the adverse effects that accompany pharmacological therapy 
(Shipman et al., 2016). Though this form of therapeutic intervention has been thoroughly researched within the 
context of adolescent ADHD, depression, and bipolar disorder, the application of active music therapy within 
Disruptive Mood Dysregulation Disorder or DMDD has yet to be explored. 

In 2013, DMDD was introduced in the Diagnostic and Statistical Manual of Mental Disorders (DSM-
5) and categorized as a depressive disorder specific to adolescents. According to the American Psychiatric As-
sociation, symptoms include severe recurrent temper outbursts occurring on an average of three or more times
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each week for a minimum of one year (2013). Such outbursts are out of proportion in intensity or duration in 
response to the original stressor. The diagnosis must be made between ages six to ten, but symptoms may occur 
until age eighteen. DMDD youth showcase chronic and persistent irritability between temper outbursts, which 
often creates difficulty with social interactions and daily functions at home and school.  

The criteria, as defined by the DSM-5, allows clinicians to identify adolescents with this disorder; 
however, the U.S. Food and Drug Administration (FDA) has not approved any medications for treating DMDD. 
The National Institute of Mental Health states that clinical trials continue to search for viable treatments that 
will address the specific needs of DMDD adolescents (n.d.). Current methods of treatment are derived from 
interventions associated with managing the symptom of irritability within other disorders such as Attention-
Deficit Hyperactivity Disorder (ADHD). Health care providers may prescribe stimulants, antidepressants, and 
atypical antipsychotics, and they often suggest a combination of medication and psychotherapies, such as cog-
nitive behavioral therapy. Conclusive evidence on the most effective therapeutic interventions remains to be 
determined. 

The existing knowledge surrounding DMDD treatment from pharmacological and psychiatric ap-
proaches is being researched extensively by scientists. What remains to be explored is the efficacy of active 
music therapy in the form of learning piano as a viable treatment for DMDD adolescents. The scarcity of re-
search beyond medication and common psychotherapy is regrettable because if viable, AMT can potentially 
remove the DMDD adolescent’s dependency on volatile medications and additionally offer an abundance of 
benefits by learning this musical instrument. This study attempts to contribute to the existing research of active 
music therapy by exploring its viability in the context of DMDD.  

For the purpose of this research project, I selected active music therapy in the form of engaging in 
weekly piano lessons. There are various music-based interventions that have been proven effective in managing 
mental disorders, however, I elected to study AMT in the form of learning piano because it is a popular instru-
ment from both a scientific and societal perspective. This assumption is based on the wide variety and availa-
bility of research surrounding AMT piano programs in comparison to other instruments that have not been 
studied as a form of therapy. Aspiring musicians often learn piano as their first instrument because the structure 
of the ascending and descending notes facilitate a clear visual understanding of concepts such as pitch and 
melody. The physical layout of the piano encourages the development of new skills through learning scales, 
chord progressions, theory, or sight reading. The specific content of each structured lesson and the pace at which 
the individual is able to progress may contribute to different neurological responses for each client. However, 
my research is solely focused on the broader question of whether active music therapy in the form of these 
weekly structured piano lessons is a viable treatment option for DMDD youth. 
 

Literature Review 
 
Active Music Therapy (AMT) 
 
Active music therapy has been thoroughly researched in the context of specific mental disorders that have existed 
in the DSM-5 for much longer than DMDD. The following systematic reviews consolidated existing clinical 
trials and experimental studies to identify general conclusions surrounding the applicability of AMT to three 
disorders: ADHD, depression, and bipolar disorder. Martin-Moratinos et al. (2023) concluded that active music 
therapy benefited patients with ADHD most prominently in the domains of social skills and impulsivity. The 
challenge of following the beat to create the rhythmic structure of each song involves “sensorimotor integration 
between predictive and reactive processing where attentional control is involved” (Martin-Moratinos et al., 
2023). AMT benefits adolescents with ADHD by facilitating the communication between the senses and the 
brain to concentrate on how to appropriately predict and react to external stimuli. Another study concluded that 
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AMT decreases depressive symptoms and anxiety levels to improve daily functions such as “maintaining in-
volvement in job, activities, and relationships” (Aalbers et al., 2017). A literature review of AMT in the context 
of various mental disorders by Krauss et al. (2019) acknowledged the data showed music alone lacked efficacy 
on patients with bipolar disorder, as the subjectively uplifting music induced complex negative emotions. The 
research group hypothesized that such response was a ramification of the patients’ inability to regulate positive 
emotions, therefore creating distress that presents as a negative emotion. Despite the conflicting results, Krauss 
and colleagues ultimately theorized that within the context of bipolar disorder, active music therapy is a “bene-
ficial tool allowing patients to better understand their emotions and roots therein” (Krauss et al., 2019). The 
mounting evidence creates a compelling argument of the rehabilitative potential of music-based intervention in 
the context of other mental illnesses. 
 
Disruptive Mood Dysregulation Disorder (DMDD) 
 
According to the American Family Physician Foundation, risperidone is commonly prescribed to DMDD pa-
tients due to its proven efficacy with irritability in autism and other disruptive behavior disorders (Arnold et al., 
2018). A systematic review conducted by Arnold et al. (2018) and published in the American Family Physician 
clinical journal a consistent trend across eight trials, each ranging four to ten weeks: risperidone successfully 
reduces measures of aggression and improves overall conduct in children. Despite the efficacy of the atypical 
antipsychotic for adolescents specifically with behavioral issues, the adverse side effects of these medications 
raise concern: increase in suicidal thoughts and behaviors, weight gain, metabolic fluctuation, and hormonal 
changes among others. A retrospective biobank study conducted by Oshikoya and colleagues concluded nearly 
one in three children treated with risperidone for more than one month experienced one or more of the adverse 
side effects aforementioned (Oshikoya et al., 2019). With these findings in mind, it is imperative to recognize 
the prolonged implications of prescribing risperidone to adolescents with DMDD. 

Contrary to previous studies seeking the optimal DMDD pharmacological treatment, one pediatric 
neuropsychiatrist achieved a significant breakthrough in the 1970s. Dr. Daniel Matthews worked with patholog-
ical juveniles in an inpatient facility and used a quantitative electroencephalogram to record and analyze brain 
wave activity during an individual rage episode. Matthews sought to identify the root cause of explosive rage 
and impulsive aggression to determine how this form of severe irritability differs from other behavioral disorders 
on a neurological level. Quantifying various brain wave patterns and identifying their correlations to functional 
abnormalities, he consolidated the information into a database that eventually became a nationwide standard, 
revolutionizing the way in which clinicians understand the neuroscience of DMDD. The findings suggested that 
DMDD youth experience heightened activity in the amygdala, the brain’s emotion regulation center, due to a 
deficiency of dopamine (Zagorski, 2018). This neurological deficiency presents in adolescents as constant hy-
pervigilance and poor impulse control. Focusing on increasing dopamine levels and stabilizing the amygdala 
activity, Matthews crafted his protocol using a combination of anti-epileptic medications alongside an antidys-
kinetic drug called amantadine. Amantadine is a dopamine inducer, making it the key component to this treat-
ment approach. The Matthews Protocol, though yet to be approved by the FDA, has had a consistent success 
rate with 85-90% of cases experiencing improved symptoms (Revolutionize DMDD, n.d.). Current records re-
veal that some children have been able to progressively reduce their intake or remove the dependency on the 
prescription all together. Matthews Protocol is currently the leading pharmacological treatment option and cli-
nicians continue to suggest the method when caring for DMDD youth. 

Beyond the pharmacological approach, other forms of psychotherapies have early roots in achieving 
success. Cognitive behavioral therapy (CBT) centers on the idea of encouraging healthy behavioral patterns and 
avoiding maladaptive behavior in social interactions. Stringaris et al. (2017) studied how parents can intention-
ally apply CBT practices in the home environment by “reinforcing children’s prosocial behavior” with praise, 
and on the contrary, admonishing temper outbursts. By identifying aggressive behavior as a learned response 
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that the individual must choose to avoid, children are challenged to adapt to their environment in a constructive 
manner (Stringaris et. al, 2017). Dialectical behavior therapy (DBT-C) is another recommended method that 
trains the necessary skills to properly cope with emotions and regulate behavioral outbursts. A 2017 randomized 
controlled trial led by Allison Knopf and published in the Brown University Child and Adolescent Behavior 
Letter determined that DBT-C sessions would correlate with changes in the brain’s emotional processing cir-
cuitry, though the researchers suggest a confirmatory efficacy trial is needed to fully understand its potential as 
a treatment for DMDD (Knopf, 2017). Health care providers often suggest a combination of medication and 
psychotherapy to establish regularity during the initial post-diagnosis phases. The National Institute of Mental 
Health recognizes the rising pertinency of DMDD and is currently “funding studies focused on further improv-
ing these treatments and identifying new treatments to address irritability and temper outbursts” (National In-
stitute of Mental Health, 2024).  

Despite the ongoing research aiming to decipher the numerous treatment options for DMDD youth, 
mental disorders including DMDD do not conform to a uniform pattern of symptoms and can present differently 
with each individual case. While pharmacological therapy may prove highly effective for one adolescent, another 
child may necessitate a more intricate treatment plan. The comprehensive analysis of existing literature not only 
emphasizes the complexity of AMT, but also highlights a gap for further research. Through a mixed method 
comparative analysis, is active music therapy in the form of learning piano a viable treatment for adolescents 
with Disruptive Mood Dysregulation Disorder? 
 

Methods 
 
My method of research consisted of solely primary source analysis varying from academic journals, case studies, 
controlled experimental trials, and systematic analysis pieces. I selected an embedded mixed method design 
meaning the qualitative data was embedded within, or further explains, the quantitative data. By imploring a 
multifaceted secondary approach, I was able to conduct a comparative analysis to recognize overarching trends 
and commonalities to fill the existing contextual gap: active music therapy has yet to be explored in the context 
of Disruptive Mood Dysregulation Disorder. 

In the early stages of my research project, I approached my research question attempting to establish a 
correlation between AMT and DMDD. However, correlational study requires data showcasing the interaction of 
variables for the researcher to be able to decipher the relationship between them, and the gap my research ques-
tion intended to fill was the fact that AMT had not yet been explored in the context of DMDD. Therefore, I 
remodeled my data collection and method into a comparative analysis. The comparative analysis consisted of 
continuous side-by-side comparisons between sources which helped me establish my conclusion through the 
identification of shared neurological characteristics. This method was conducive with the secondary nature of 
my research, as the comparisons and inquiry that emerged from the data collection became the content of my 
study rather than calculating the strength or weakness of a correlational association. As a high school student 
confined by time and access to resources, this approach allowed me to explore a topic of personal interest without 
the requiring the involvement of human participants. 

My embedded mixed method design was an effective way to understand DMDD from multiple per-
spectives. In the first phase of my research, I relied heavily upon quantitative data and the conclusions of existing 
scholarly work including case studies and systematic reviews. After examining the most prevalent altercations 
produced by active music therapy on a neuroscientific level, the second phase implored both quantitative and 
qualitative methods to find the neural abnormalities of DMDD. I listened to numerous podcasts with parents 
detailing the difficulty of raising a child with DMDD and how the diagnosis can impact the overall family dy-
namic. In extracting common themes from these parental accounts, I was able to grasp how the neural abnor-
malities are physically expressed in unwieldy behavioral outbursts. I arranged the data from both phases of 
research to situate the line of reasoning leading to my newfound conclusion. 
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Criteria for Selecting Primary Sources 
 
In selecting my quantitative data, I used key phrases to prompt my source collection on the databases PubMed 
(the National Institutes of Health Library of Medicine) and EBSCO. Key words including Disruptive Mood 
Dysregulation Disorder, active music therapy, sensorimotor network, gray matter density, and amygdala were 
most prominent in my search. All studies selected were evaluated for credibility based on the author’s experi-
ence, location of publishing, quality of peer-review, and reputation of academic journal if relevant. All quanti-
tative studies included were evaluated for purpose in relation to my research question and organized based on 
the intention of each phase of data collection relating to DMDD or AMT. In selecting my qualitative data, I used 
Disruptive Mood Dysregulation Disorder as the key word while searching on Apple Podcasts. The only qualifi-
cation in selecting a podcast episode was for the interviewee to be a parent of a child with DMDD. The qualita-
tive interviews in the form of online podcasts were deemed relevant to my research study if the parental perspec-
tive provided details about managing behavior in a non-therapeutic setting and how irritable outbursts can affect 
the household dynamic. The names of parent interviewees were kept anonymous in the publication of the pod-
cast episodes and are referenced by the name of the podcast interviewer or title. All sources included in this 
paper were published within the past three decades, with DMDD data being published in the past decade. 
 
Intended and Expected Outcome of Research 
 
Using existing research published by psychiatrists, psychologists, music therapists, and other researchers, I ex-
pected to identify key similarities between the neuroscience of AMT and the neural abnormalities of DMDD. 
The discovery of these areas of commonality would encourage researchers to explore the potential relationship 
between AMT and DMDD.  With an understanding of the existing contextual gap and the multifaceted method 
I selected, I formulated my hypothesis: If structured piano lessons can improve motor coordination and stimulate 
cognitive processing, then active music therapy in the form of learning piano could be a viable treatment option 
for DMDD individuals. 
 

Results and Analysis 
 
The advent of music-based intervention in the last decade has transformed the scientific understanding of the 
human brain, specifically through the concept of neuroplasticity. Neuroplasticity refers to the ability of the cen-
tral nervous system to functionally adapt to changes such as new learning experiences by reorganizing its struc-
ture and connectivity (Chatterjee et al., 2021).  Active music therapy utilizes the multimodal and multisensory 
attribute of music to analyze neuroplasticity, and in turn, scientists can understand the neural mechanisms that 
aid rehabilitation. For example, an orchestra musician who dedicates more than twenty hours per week to prac-
tice their instrument will showcase structural differences in their sensorimotor network and cognitive control in 
comparison to the neural functions of a non-musician. An article by Constantin (2018) offers an additional 
perspective by explaining the relationship between neuroplasticity and music therapy as a reward system. Dopa-
mine, a neurotransmitter, is an integral component of reward circuitry as a patient “composing and experiencing 
music creates a kind of synchronized dopaminergic reward that may strengthen the connections associated with 
related emotional expression” (Constantin, 2018). Ultimately, active music therapy has been proven to altercate 
and strengthen neural connectivity. The concept of neuroplasticity is integral to understanding the relationship 
between DMDD and active music therapy.  
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Phase One of Data Collection 
 
In Phase One of my data collection, the benefits of AMT were most evident in the sensorimotor network and 
gray matter density. The sensorimotor network, responsible for processing external physical stimuli, is refer-
enced often in active music therapy experiments due to the strong correlation between neuroplasticity and motor 
functions. In a study conducted by Pascual-Leone and colleagues, transcranial magnetic stimulation was used 
to observe functional reorganization in non-musician participants while they learned repetitive five-finger piano 
exercises. The mental imaging process was applied while subject was at rest, not performing, which illustrates 
the modulation of neural circuits in response to “minimal physical practice.” The results of the four-week train-
ing program revealed the rapid reorganization process of cortical motor areas and how such changes induced by 
the learning experience can disappear when program concludes (Pascual-Leone et al., 1995).  

In addition to structural changes in the sensorimotor network, changes in gray matter density over motor 
regions exemplifies neuroplasticity in reaction to music. Gaser and colleagues (2003) used voxel-based mor-
phometry, a neuroimaging technique, to compare the brain anatomy of professional keyboard players, amateur 
musicians, and non-musicians. Specifically, differences in gray matter density demonstrated how structural ad-
aptations occur in response to long term training and repetitive skills rehearsal.  The results revealed the intensity 
or level of musical practice is “positively correlated with the increase in gray matter over motor regions” (Gaser 
et al., 2003). These motor regions are indispensable to the comprehension and execution of bimanual sequential 
finger movements, and overtime, musical training allows for the strengthening and refinement of neural circuitry. 
Additionally, the density of gray matter can be associated with the capacity to understand emotion or repair 
one’s mood. According to the voxel-based morphometry study conducted by Koven and colleagues, lower gray 
matter volume is associated with inferior attention to emotion and cognitive control, therefore impairing the 
individual’s ability to self-regulate emotions and internal experiences (Koven et al., 2011). The neuroimaging 
research studies led by Gaser et al. and Francois et al. confirm that music-induced plasticity has been explored 
extensively, as active music therapy clearly correlates to rehabilitative altercations in the brain’s sensorimotor 
functions and gray matter density.  
 
Phase Two of Data Collection 
 
Phase two of my data collection involved an analysis of the neuroscience of DMDD using quantitative data and 
an understanding of how these structural abnormalities present symptomatically using qualitative data. A com-
parative study by Braenden and researchers, found that irritability is related to emotional dyscontrol and cogni-
tive inflexibility. Irritability causes a tension between body-neural networks and if the cognitive control systems 
fail to regulate the increased activity, the tension releases in the form of a temper outburst (Braenden et al., 
2023). In a systematic overview of the underlying mechanisms in DMDD by Coldevin et al., multiple studies 
found abnormalities in the left or right amygdala activation during face-emotion processing demonstrating the 
social processing difficulties of DMDD youth. This deficiency causes DMDD adolescents to have a bias towards 
angry faces and a difficult time deciphering the emotional tone of spoken conversation.  

Building upon the foundational data collected in the quantitative portion of Phase 2, I discovered two 
key themes from listening to the podcast episodes which established an understanding of DMDD symptoms 
from an outward perspective rather than on a neuroscientific level. One mother explained her frustration during 
the years of constant trial and error process when searching for an effective treatment plan for her daughter 
(Staunton, 2023, 11:34). In their experience, the DMDD patient did not respond to any form of therapy until 
they found an effective medication plan that finally stabilized her emotions. Another podcast parent interview 
discussed the challenge of managing the irrational outbursts when the child ultimately cannot regulate their 
emotions. It can be easy to feel angry or discouraged when trying to support DMDD adolescents, however, this 
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parent always reminds herself that her child lacks control over normal social processing systems (Mothers on 
the Frontline, 2023, 6:22). 

Imploring my selected method of comparative analysis, I identified an overlap between the neurosci-
ence of AMT and the neural abnormalities of DMDD. The rapid reorganization of the sensorimotor network 
induced by active music therapy can remedy the cognitive inflexibility that causes the irritable outbursts of 
DMDD youth. An increase in time engaged in practicing piano is directly correlated with an increase in gray 
matter density, and the amygdala relies on this gray matter to process stress and social behavior effectively. The 
multitude of evidence demonstrating the neurological commonalities of AMT and DMDD indicate the potential 
of structured piano lessons as a treatment option for Disruptive Mood Dysregulation Disorder. 
 

Conclusions and Future Study 
 
The analysis of the data collected aligns with my hypothesis: Structured piano lessons can facilitate improved 
motor coordination and stimulate cognitive processing, therefore, active music therapy in the form of learning 
piano can be a viable treatment option for Disruptive Mood Dysregulation Disorder adolescents. The presenta-
tion of symptoms as described in the podcasts is directly connected with the neural abnormalities of DMDD, 
and furthermore, these abnormalities can be remedied by the neural benefits of engaging in active music therapy. 

A limitation to my conclusion is the comorbidity of Disruptive Mood Dysregulation Disorder. Comor-
bidity refers to the presence of other coexisting mental health conditions with DMDD. The roots of DMDD 
began with the influx of youth being diagnosed with bipolar disorder at the beginning of the 21st century. Dr. 
Stringaris (2017) was the first researcher who isolated the symptom of “severe mood dysregulation” into a sep-
arate diagnostic category by analyzing adolescent irritability through phenotypic associations and genetic pat-
terns conducive to depression (Stringaris). Severe mood dysregulation has always existed within the context of 
other mental disorders and will continue to be a symptom of adolescent depression, anxiety, and Oppositional 
Defiant Disorder (ODD). For example, the podcast episode with Staunton touched on the difficulty of finding 
comprehensive care for her daughter who also struggled with depression, anxiety, and ADHD. Comorbidity can 
complicate how clinicians diagnose and approach treatment as it influences the overall presentation of DMDD. 
Though my research concludes active music therapy is a viable treatment option for DMDD adolescents, comor-
bidity may complicate the efficacy of this therapeutic intervention. Future research looks to define how comor-
bidity can cause differing neural correlations and deficiencies in the brain, and therefore impact the influence of 
active music therapy for regulating DMDD symptoms. 

An overall limitation I found difficult during my research process was the constraints of time and access 
to resources. I chose to analyze primary sources to research a topic that I was curious about, which limited the 
scope of my research to existing studies and public data. With an understanding of this limitation, I acknowledge 
my findings as a grounded theory rather than an absolute, concrete conclusion like one of an experimental study. 
A grounded theory is constructed from a continuous comparative analysis approach to existing data, which 
aligns with the secondary nature of my study and my research question overall. Future researchers should con-
sider the commonalities between active music therapy and DMDD and consolidate my findings through a con-
firmatory clinical trial: a year-long program in which DMDD adolescents engage in weekly structured piano 
lessons and subsequently observed for symptom improvements or neural structural changes specifically in the 
sensorimotor network, gray matter density, and amygdala. 

This study contributes to the existing research of active music therapy by exploring its viability in the 
context of DMDD. The neural intricacies of AMT and DMDD provide valuable insight that contribute to the 
progressing discovery of the most effective therapeutic approaches for Disruptive Mood Dysregulation Disorder. 
It is evident that active music therapy has the potential to transform treatment plans for DMDD youth by provid-
ing an option without the adverse side effects of traditional medication. Ultimately, these findings offer important 
pathways for further exploration and contribute to ongoing dialogue in the mental health community. 

Volume 13 Issue 3 (2024) 

ISSN: 2167-1907 www.JSR.org/hs 7



   
 

   
 

Acknowledgments 
 
I would like to thank my advisor for the valuable insight provided to me on this topic. 
 

References 
 
A tribute to Dr. Matthews | Revolutionize DMDD. (n.d.). Revolutionize DMDD. 

https://www.rdmdd.org/drmatthews-tribute-rdmdd 
Aalbers, S., Fusar-Poli, L., Freeman, R., Spreen, M., Ket, H., Vink, A. C., Maratos, A., Crawford, M., Chen, 

X. J., & Gold, C. (2017). Music therapy for depression. Cochrane Library, 2017(11). 
https://doi.org/10.1002/14651858.cd004517.pub3 

Benarous, X., Consoli, A., Guilé, J., Rivière, S., Cohen, D., & Olliac, B. (2016). Evidence-based Treatments 
for Youths With Severely Dysregulated Mood: A Qualitative Systematic Review of Trials for SMD 
and DMDD. European Child & Adolescent Psychiatry, 26(1), 5–23. https://doi.org/10.1007/s00787-
016-0907-5 

Braenden, A., Coldevin, M., Zeiner, P., Stubberud, J., & Melinder, A. (2023). Executive function in children 
with disruptive mood dysregulation disorder compared to attention-deficit/hyperactivity disorder and 
oppositional defiant disorder, and in children with different irritability levels. European Child & 
Adolescent Psychiatry, 33(1), 115–125. https://doi.org/10.1007/s00787-023-02143-6 

Braenden, A., Zeiner, P., Coldevin, M., Stubberud, J., & Melinder, A. (2022). Underlying mechanisms of 
disruptive mood dysregulation disorder in children: A systematic review by means of research 
domain criteria. JCPP Advances, 2(1). https://doi.org/10.1002/jcv2.12060 

Chatterjee, D., Hegde, S., & Thaut, M. H. (2021). Neural plasticity: The substratum of music-based 
interventions in neurorehabilitation. NeuroRehabilitation, 48(2), 155–166. 
https://doi.org/10.3233/nre-208011 

Che, Y., Jicol, C., Ashwin, C., & Petrini, K. (2022). An RCT Study Showing Few Weeks of Music Lessons 
Enhance Audio-visual Temporal Processing. Scientific Reports, 12(1). 
https://doi.org/10.1038/s41598-022-23340-4 

Chen, J., Wang, Z., & Fang, Y. (2016). The History, Diagnosis and Treatment of Disruptive Mood 
Dysregulation Disorder. PubMed, 28(5), 289–292. https://doi.org/10.11919/j.issn.1002-0829.216071 

Clément, F., Grau-Sánchez, J., Duarte, E., & Rodríguez‐Fornells, A. (2015). Musical training as an alternative 
and effective method for neuro-education and neuro-rehabilitation. Frontiers in Psychology, 6. 
https://doi.org/10.3389/fpsyg.2015.00475 

Copeland, W. E., Angold, A., Costello, E. J., & Egger, H. L. (2013). Prevalence, comorbidity, and correlates 
of DSM-5 Proposed Disruptive Mood Dysregulation Disorder. the American Journal of Psychiatry, 
170(2), 173–179. https://doi.org/10.1176/appi.ajp.2012.12010132 

Craighero, L. (2022). The role of the sensorimotor system in cognitive functions. Brain Sciences, 12(5), 604. 
https://doi.org/10.3390/brainsci12050604 

Deveney, C. M., Connolly, M. E., Jenkins, S. E., Kim, P., Fromm, S. J., Pine, D. S., & Leibenluft, E. (2012). 
Neural recruitment during failed motor inhibition differentiates youths with bipolar disorder and 
severe mood dysregulation. Biological Psychology, 89(1), 148–155. 
https://doi.org/10.1016/j.biopsycho.2011.10.003 

Disruptive Mood Dysregulation Disorder. (n.d.). National Institute of Mental Health (NIMH). 
https://www.nimh.nih.gov/health/topics/disruptive-mood-dysregulation-disorder-dmdd/disruptive-
mood-dysregulation-disorder 

Volume 13 Issue 3 (2024) 

ISSN: 2167-1907 www.JSR.org/hs 8



   
 

   
 

Disruptive Mood dysregulation disorder. (n.d.). National Institute of Mental Health (NIMH). 
https://www.nimh.nih.gov/health/topics/disruptive-mood-dysregulation-disorder-dmdd 

Disruptive Mood Dysregulation Disorder. (2013). psychiatry.org. 
https://www.psychiatry.org/File%20Library/Psychiatrists/Practice/DSM/APA_DSM-5-Disruptive-
Mood-Disregulation-Disorder.pdf 

Disruptive Mood Dysregulation Disorder: The Basics. (n.d.). National Institute of Mental Health (NIMH). 
https://www.nimh.nih.gov/health/publications/disruptive-mood-dysregulation-
disorder#:~:text=Treatment%20for%20DMDD%20generally%20includes,first%2C%20with%20me
dication%20added%20later. 

DMDD and Bipolar Disorder Have Different Brain Structure Roles. (2019). The Brown University Child and 
Adolescent Psychopharmacology Update, 21(11), 8. https://doi.org/10.1002/cpu.30444 

Findling, R. L., Zhou, X., George, P., & Chappell, P. B. (2022). Diagnostic trends and prescription patterns in 
disruptive mood dysregulation disorder and bipolar Disorder. Journal of the American Academy of 
Child and Adolescent Psychiatry, 61(3), 434–445. https://doi.org/10.1016/j.jaac.2021.05.016 

Gaser, C., & Schlaug, G. (2003). Brain Structures Differ between Musicians and Non-Musicians. the Journal 
of Neuroscience/the Journal of Neuroscience, 23(27), 9240–9245. 
https://doi.org/10.1523/jneurosci.23-27-09240.2003 

History of Music Therapy | American Music Therapy Association (AMTA). (n.d.). 
https://www.musictherapy.org/about/history/#:~:text=The%20earliest%20known%20reference%20t
o,were%20conducted%20in%20the%201800s 

Hölzel, B. K., Carmody, J., Evans, K. C., Hoge, E. A., Dusek, J. A., Morgan, L., Pitman, R. K., & Lazar, S. 
W. (2009). Stress reduction correlates with structural changes in the amygdala. Social Cognitive and 
Affective Neuroscience, 5(1), 11–17. https://doi.org/10.1093/scan/nsp034 

Janata, P. (2009). The Neural Architecture of Music-Evoked Autobiographical Memories. Cerebral Cortex, 
19(11), 2579–2594. https://doi.org/10.1093/cercor/bhp008 

Knopf, A. (2022). DMDD Overtaking BPD as Diagnosis, With Paradoxical Consequences for Treatment. The 
Brown University Child and Adolescent Psychopharmacology Update, 24(4), 1–4. 
https://doi.org/10.1002/cpu.30659 

Koven, N. S., Roth, R. M., Garlinghouse, M., Flashman, L. A., & Saykin, A. J. (2010). Regional gray matter 
correlates of perceived emotional intelligence. Social Cognitive and Affective Neuroscience, 6(5), 
582–590. https://doi.org/10.1093/scan/nsq084 

Krauss, Z. J. (2019). The Effects of Music Therapy on Individuals Suffering from Psychiatric Disorders: A 
Literature Review and Look into Future Prospects. Musical Offerings, 10(2), 61–80. 
https://doi.org/10.15385/jmo.2019.10.2.2 

Martín-Moratinos, M., Bella-Fernández, M., & Blasco-Fontecilla, H. (2023). Effects of Music on Attention-
Deficit/Hyperactivity Disorder (ADHD) and Potential application in serious video Games: 
Systematic review. JMIR. Journal of Medical Internet Research/Journal of Medical Internet 
Research, 25, e37742. https://doi.org/10.2196/37742 

MH23-25. Deborah L. Staunton and (DMDD). (2023, August 29). Retrieved April 18, 2024, from 
https://podcasts.apple.com/us/podcast/self-discovery-wisdom-
podcast/id1474248025?i=1000626019115 

Miller, C., & Milham, M. P., MD PhD. (2023, October 30). What Parents Should Know About Risperdal. 
Child Mind Institute. https://childmind.org/article/what-parents-should-know-about-risperdal/ 

MOTFL 008 JAM 008: Disruptive Mood Dysregulation Disorder and what a good day looks like. (2017). 
Retrieved April 18, 2024, from https://mothersonthefrontline.org/stories/a-mother-of-three-
discusses-her-sons-disruptive-mood-dysregulation-disorder-dmdd-jam008/ 

Volume 13 Issue 3 (2024) 

ISSN: 2167-1907 www.JSR.org/hs 9



   
 

   
 

Moving forward on treating DMDD: Stimulants, parent training, and CBT. (2014). The Brown University 
Child & Adolescent Psychopharmacology Update, 16(10), 3–5. 

Oshikoya, K. A., Carroll, R. J., Aka, I., Roden, D. M., & Van Driest, S. L. (2019). Adverse Events Associated 
with Risperidone Use in Pediatric Patients: A Retrospective Biobank Study. Drugs - Real World 
Outcomes, 6(2), 59–71. https://doi.org/10.1007/s40801-019-0151-7 

Quintin, E. (2019). Music-Evoked Reward and Emotion: Relative Strengths and response to intervention of 
people with ASD. Frontiers in Neural Circuits, 13. https://doi.org/10.3389/fncir.2019.00049 

Shipman, D. (2016). A Prescription for Music Lessons. PubMed, 33(2), 9–12. 
https://pubmed.ncbi.nlm.nih.gov/30766157 

Stringaris, A., Vidal‐Ribas, P., Brotman, M. A., & Leibenluft, E. (2017). Practitioner Review: Definition, 
Recognition, and Treatment Challenges of Irritability in Young People. Journal of Child Psychology 
and Psychiatry, 59(7), 721–739. https://doi.org/10.1111/jcpp.12823 

Stringaris, A., Zavos, H., Leibenluft, E., Maughan, B., & Eley, T. C. (2012). Adolescent Irritability: 
Phenotypic Associations and Genetic Links With Depressed Mood. American Journal of Psychiatry, 
169(1), 47–54. https://doi.org/10.1176/appi.ajp.2011.10101549 

Wills, C. (2014). DSM-5 and Neurodevelopmental and Other Disorders of Childhood and Adolescence. 
Journal of the American Academy of Psychiatry and the Law Online, 42(2), 165–172. 
https://jaapl.org/content/42/2/165/tab-article-info 

Zagorski, N. (2018). Experts Search for Meds to Help Youth With DMDD. Psychiatric News, 53(9). 
https://doi.org/10.1176/appi.pn.2018.pp4a3 

Zhang, F., Liu, K., An, P., You, C., Teng, L., & Li, R. (2017). Music Therapy for Attention Deficit 
Hyperactivity Disorder (ADHD) in Children and Adolescents. The Cochrane Library. 
https://doi.org/10.1002/14651858.cd010032.pub2 

Volume 13 Issue 3 (2024) 

ISSN: 2167-1907 www.JSR.org/hs 10




