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Abstract

Background: Severe, chronic irritability is receiving increased research attention, and is

the cardinal symptom of a new diagnostic category, Disruptive Mood Dysregulation Disorder
(DMDD). Although data from epidemiological community samples suggest that childhood chronic
irritability predicts unipolar depression and anxiety in adulthood, whether these symptoms are
stable and cause ongoing clinical impairment is unknown. The present study presents 4-year
prospective, longitudinal diagnostic and impairment data on a clinical sample of children selected
for symptoms of severe irritability (operationalized as severe mood dysregulation [SMD]).

Methods: Youth meeting criteria for SMD (n=200) were evaluated at baseline using standard
diagnostic methods. Two (n=78) and four-year (n=46) follow-up diagnostic and clinical
impairment ratings collected at 6 month intervals were completed with those youths enrolled
in the study for a sufficient period of time.

Results: Although the number of youth meeting strict categorical SMD criteria declined

over time (49% and 40% at 2 and 4 yrs, respectively), many individuals not meeting full

criteria continued to display clinically significant irritability symptoms (2yrs: 42%; 4yrs: 37%).
Impairment due to these irritability symptoms remained consistently in the moderate range on the
Clinical Global Impressions Scale.

Conclusions: By the four year follow-up, only 40% of youths meet strict SMD criteria;
however, most continue to display clinically impairing symptoms and significant impairment
warranting psychiatric treatment. These findings provide evidence for the course of irritability,

Corresponding Author: Christen M. Deveney, Ph.D., Department of Psychology, Wellesley College, 106 Central Street, Wellesley, MA
02481; cdeveney@wellesley.edu, phone: 781-283-2117.

these authors contributed equally to this work
Note: Ms. Reeves is now at the Counseling Psychology Program at the University of Maryland, Ms. Hinton is now at the Department
of Psychology, Vanderbilt University, and Ms. Haring is now at the George Washington University Medical School.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Deveney et al.

Page 2

with implications for DMDD. Future research with populations meeting DMDD criteria and
followed through the ages of high risk for psychiatric diagnoses is necessary.
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Introduction

Characterizing the clinical presentation and longitudinal outcome of severely irritable
children is important because irritability is common (~3-5% of youth (1-4)) and predicts
poor outcomes (high rates of psychiatric co-morbidity, suicidality, and social and functional
impairment (3-6)). Studying severe irritability is especially pressing following the adoption
of Disruptive Mood Dysregulation Disorder (DMDD) by DSM 5; however, little research
exists. The present study describes the clinical presentation of 200 youths evaluated as part
of a longitudinal study of Severe Mood Dysregulation (SMD), the syndrome upon which
diagnostic criteria for DMDD were based. We report diagnostic and clinical impairment
assessments conducted over a four-year follow up period, focusing on the stability of
irritability and irritability-related impairment.

Few studies have examined the course of childhood irritability, including its stability and
relationship to future psychopathology. Community and clinical studies suggest that a large
percentage of children only meet SMD or DMDD criteria at a single assessment point

(1, 7), and that childhood irritability predicts unipolar depression and anxiety, but not
bipolar disorder (BD), in adulthood (1, 8-11). However, those studies identified youths
with SMD or DMDD retrospectively, and did not examine subthreshold symptoms that
continued to cause significant impairment. While criteria for SMD and DMDD identify
youths with extreme forms of irritability, the strict criteria may ignore a subset of youths
whose irritability is significant and impairing, but falls just below established criteria.
Further studies of clinical populations selected for symptoms of severe irritability that
track subthreshold irritability symptoms as well as diagnoses throughout childhood and
adolescence are essential for informing hypotheses about the longitudinal clinical outcome
of such youth.

To date, only one study has prospectively followed severely irritable youth longitudinally.
Due to controversy in the literature over the diagnostic criteria for BD in youths, (12), the
study compared hypomanic/manic and depressive episodes rates between youths with SMD
and those with BD (13). Youth with SMD were less likely to have manic or depressive
episodes than those with BD (1.2% vs. 62%). The present study builds on this work by
describing a larger sample over a longer period of time to better address the question of
whether SMD is a developmental form of BD. In addition, we examine the stability of SMD
as well as subthreshold, yet clinically impairing irritability symptoms, in order to take a
dimensional approach to the persistence of irritability over time.
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Current Study

The present study addressed two clinical questions using data from a sample of 200 youths
enrolled in an ongoing longitudinal study of SMD and preliminary data on a subset of
participants up to 4 years after their initial evaluation.

First, we examined the longitudinal course of clinically significant irritability at 2 and 4
years by examining the percentage of youths meeting full criteria for SMD, and what
percentage continued to report high levels of irritability that caused significant impairment,
despite not meeting full criteria for SMD. We expected that the majority of youths would
either continue to meet full SMD criteria or would report that irritability symptoms

caused significant impairment. That is, we expected very few youths to report minimal or
complete absence of irritability. We also retrospectively applied DSM 5 DMDD criteria

to explore what percentage of our SMD sample met criteria for DMDD. Second, we
prospectively examined rates of new diagnoses to replicate prior associations between
childhood irritability and adult unipolar depression and anxiety, but not BD (1, 7-9, 13).

Methods

Participants

Participants were 200 youths (ages 7-17.6 years) enrolled in an IRB-approved study in

the NIMH Intramural Program between July 1, 2002 and December 31, 2012. Parents and
children provided written informed consent/assent. All youths met published criteria for
SMD (14), including severe and chronic irritability, behavioral reactivity, and hyperarousal
symptoms with onset prior to 12 years of age. Irritability and behavioral reactivity were
consistently present for at least a year prior to evaluation and caused severe impairment in
at least one domain and mild impairment in at least one other domain (i.e., home, school,
peers). Exclusion criteria included distinct hypomanic or manic episodes lasting =1 day,
1Q<70, pervasive developmental disorder, unstable medical illness, substance abuse within
the past 2 months, psychosis, current posttraumatic stress disorder (PTSD), and irritability
only in the context of a major depressive episode.

Overall Study Procedure

Clinical assessments were made during onsite visits at NIMH and by phone follow up

(see below and Figure 1 for details about assessments at specific visits). First, participants
completed an onsite evaluation visit where study eligibility was determined using a
diagnostic interview and global impairment was ascertained. Participants meeting SMD
criteria were invited to enroll and returned to the NIMH (M=72.2 days, SD=90.98) for
admission into a treatment trial (N=78; 43%) or a “baseline” visit as part of the non-
treatment longitudinal study (N=103; 57%). Clinical severity ratings were completed during
these visits. Data collected at both initial onsite diagnostic evaluation and the baseline visit
are referred to as “baseline” data below. Participants and their parents returned to the NIMH
approximately 2 and 4 years after the initial evaluation for diagnostic interviews and clinical
severity ratings. Clinicians conducted telephone follow-up assessments of clinical severity
and impairment with a parent at 6 month intervals starting 6 months after each onsite visit.
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Clinical assessments were conducted by graduate level licensed clinicians with 5-25 yrs
of post-licensure clinical experience and extensive training involving 20-30 hours of
observation, monitored administration of the instrument, and establishing reliability with
experienced child research clinicians (x =.9) for all measures.

Diagnostic Measures

Patient diagnoses were determined using the Kiddie Schedule for Affective Disorders

— Present and Lifetime Version (K-SADS-PL; (15)) and a specifically developed
supplementary module for SMD. Interviews were administered to parents and children
separately by different clinicians. Diagnoses were based on best-estimate procedures in a
consensus conference led by at least one psychiatrist with extensive experience evaluating
children with similar symptoms. For patients following up after their 18t birthday (2yr: n=1;
4yr: n=3), diagnoses were determined using the Structured Interview for the DSM-IV-TR
Patient Edition (16) and the SMD supplementary module administered to the patient.

SMD and DMDD.

Because the longitudinal course of irritability was of primary interest, participants not
meeting full SMD criteria at follow-up were categorized into three categories based on

the presence or absence of core symptoms (i.e., irritability and excess reactivity/outbursts),
and the presence or absence of impairment and illness severity (determined by the SMD
module and/or by scores on a modified CGI assessing SMD symptoms. These divisions
were aimed at distinguishing participants with clinically significant irritability symptoms
that would likely warrant treatment in the community (threshold and sub-threshold) from
participants with mild irritability not necessarily requiring treatment (partial remission and
remission) or whose symptoms were being adequately managed by psychiatric treatment
(see supplemental material). Adequate data were unavailable to categorize 5 participants
(2yrs: n=2; 4yrs: n=3) who were not included in the SMD stability analysis.

We retrospectively applied DMDD criteria to the prospectively-obtained SMD module.
Participants were identified as having DMDD if they had both core irritability/outburst
symptoms present at threshold level (score of 3/3), impairment in >1 domain, at least 1yr of
consecutive symptoms, and onset before age 10yrs.

Co-Occurring Psychiatric Diagnoses.

Lifetime diagnoses reflect diagnoses present at any time up to the initial diagnostic
interview. During the 2 and 4 year follow-ups, four categories were generated per diagnosis:
(@) “never existed” (i.e., diagnostic criteria never met); (b) “in remission” (i.e., criteria met at
the prior interview but not in the interval between interviews); (c) “new onset” (i.e., criteria
met only during the follow-up period) and (d) “continuous” (i.e., diagnostic criteria met at
the initial interview and during the follow-up period). We first present the percentage of
youths meeting criteria for an illness category for the first time (category onset rate) and
then present the percentage of youths meeting criteria for a new illness within that category
for the first time (illness onset rate). The latter category captures the true new onset of

each illness. For example, some children met criteria for separation anxiety disorder during
the initial evaluation and developed GAD during the follow-up period. The first percentage
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(category onset rate) would consider this youth as having had a continuous lifetime anxiety
disorder, while the second percentage would represent the development of a distinct anxiety
disorder (illness onset rate).

Clinical Severity Measures

Clinical severity was assessed using the Clinical Global Impression Severity Scale (CGI)
(17) — Overall Symptom Score and a SMD-specific rating. This scale ranges from 1 (normal
functioning) to 7 (very severe illness/very severe impairment). Scores of 4 and 5 reflect
moderate and marked illness severity/impairment, respectively.

The impact of psychiatric illness on general functioning was assessed using the KSADS
Children’s Global Assessment of Functioning Scale (CGAS) (18) or the SCID Global
Assessment of Functioning (GAF) (19). Both scales range from 0-100. Higher scores reflect
better functioning. Scores in the 40-50 range reflect “moderate degree of interference in
functioning in most social areas or severe impairment of functioning in one area”. Number
of psychiatric medications, outpatient psychiatric treatment, and psychiatric hospitalizations
were also considered as indicators of clinical severity and impairment.

Socioeconomic Status—The Two Factor Hollingshead Index of Social Position (20)
was used to determine socioeconomic status (SES). The highest reported education and
occupational levels of any parent or parental figure was used.

Participant Retention

The present research required clinically severe patients, from all over the country, to
participate in several multi-day visits to the NIMH over a period of several years.
Importantly, no treatment was provided at these visits and youths =18 years had to sign
consent forms at follow-up documenting their continued willingness to participate. These
factors made maintaining enrollment after the initial evaluation a unique challenge (see
Figure S1 for the CONSORT diagram).

Several unique time points were identified for retention analyses (Figure 1). These included:
after the initial evaluation and before the baseline visit (Point A), after the baseline visit but
before the first phone follow-up (Point B), after phone follow-up but before the 2 year onsite
visit (Point C), and after the 2 year but before the 4 year onsite visit (Point D).

Statistical Analyses

Retention Analyses—We conducted multiple retention analyses to examine the effects of
attrition on our study findings. Details about these analyses are included in the supplemental
material. Briefly, in one group of analyses, ttests or Chi squares compared individuals

who completed each assessment versus those who did not on a variety of demographic

and clinical variables (including parental psychopathology). Youths who completed the
initial diagnostic evaluation but did not enroll in the longitudinal study were taking more
psychotropic medications than those who enrolled. Youths that enrolled in the study but did
not complete any follow up assessments were older and had a later age of SMD onset than
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those who completed at least one phone follow up. No significant differences were noted for
the remaining demographic and clinical variables (including parental psychopathology).

A second group of analyses used linear regressions to predict CGAS total scores at year 2
and year 4 from baseline CGAS scores using three different methods for handling missing
data (see supplemental material). Results suggest that our findings are unlikely to be due to
the unique characteristics of the youths who completed the follow-up assessments.

Demographics

Demographic characteristics and psychiatric treatment information at all assessment points
are presented in Table 1.

SMD Stability

DMDD

Most youths who completed the 2 and 4 year follow ups continued to have clinically
significant irritability (Figure 2). 48.7% of the youths met full SMD criteria and 42.1%

met subthreshold SMD criteria at the 2-year follow up. A minority of patients improved
significantly (i.e., 6.6% were designated as partial remission and 2.6% considered to have
no diagnosis). At the 4 year follow up, 39.5% met full criteria and 37.2% had sub-threshold
SMD. Partial remission accounted for 9.3% of participants and 14.0% had no diagnosis.
These data suggest that most youth with SMD continue to have clinically significant
irritability at follow-up.

Of the 200 youths who met criteria for SMD, 194 (97%) also met criteria for DMDD.

The remaining 6 individuals had an age of onset of 10 or 11 years. Of the youths who

met criteria for DMDD at baseline, and completed a follow-up with enough symptom
information recorded to make a retrospective DMDD diagnosis, 51.3% and 36.4% continued
to meet criteria for DMDD at 2 and 4 years, respectively. The retrospective nature of DMDD
diagnoses precluded our ability to assess subthreshold DMDD symptoms over time.

linical Severity and Impairment over Time

Clinical severity data indicated moderate levels of clinical impairment at initial evaluation
and across the follow-up period (Figure 3). At the time of initial evaluation, nearly all
(97.9%) patients had received outpatient psychiatric treatment, including pharmacotherapy,
and 35.7% had a prior psychiatric hospitalization (range 0-9). Psychiatric treatment rates
remained high (i.e., = 73.1%) at each follow-up period (Table 1). More than 80% were
taking psychotropic medications, including a large percentage of youths taking an atypical
antipsychotic medication. Almost 20% were hospitalized for psychiatric reasons during the
intervals between follow-up visits.

Diagnostic Presentation at Initial Evaluation

The most common co-occurring illnesses at initial evaluation were unipolar depressive
disorders (primarily major depressive disorder [MDD] and dysthymia), anxiety disorders
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(primarily separation anxiety disorder, social anxiety disorder [SAD], and generalized
anxiety disorder [GADY]), attention deficit hyperactivity disorder [ADHD], and oppositional
defiance disorder [ODD] (Figure 4). Youths presented with an average of 3.9 lifetime
psychiatric disorders (range 1-8), excluding SMD.

Diagnostic Presentation at 2 and 4 year follow up

Seventy-eight individuals (63.4% of those eligible) returned for the 2-year follow up and 46
individuals (52.3% of those eligible) returned for the 4-year follow up assessments. Lifetime
diagnoses and continued need for psychiatric treatment at both points were similar to those
in the initial evaluation (Figure 4; Table 1). As with the initial evaluation data, lifetime
prevalence rates were highest for depressive disorders, anxiety disorders, ADHD, and ODD
at both time points. No participant met criteria for a hypomanic/manic episode at the 2 year
follow-up, and a single person (2.2%) met criteria for bipolar disorder (type I1) by the 4 year
follow up.

Given prior evidence linking childhood irritability with later development of unipolar
depression and anxiety (1, 8), we examined rates of “new onsets”, “ongoing illness”, and
“remission” of depression and anxiety disorders at each follow up (Figure 5). Depressive
and anxiety disorders persisted at the 2 and 4 year follow ups for many, and a number of
individuals developed these disorders over time. For example, two youth with no history of
any depression in the past experienced a new onset of a depressive disorder by 2 years (5.1%
category onset rate). A total of 7 new depression diagnoses (5 MDD; 2 dysthymia) emerged
during that time (9.0% illness onset rate). Three additional youth experienced a new onset
of any depressive disorder by 4 years (6.5% category onset rate). Four new depression
diagnoses (3 MDD; 1 dysthymia) emerged by this time point (8.7% illness onset). The
illness category onset rate for anxiety disorders was 7.7% (n=6) at 2 years and 4.3% (n=2)

at 4 years. A total of 21 new anxiety disorders (45.7%; 9 SAD; 7 GAD; 4 separation

anxiety disorder; 1 PTSD), emerged by the 2 year follow-up and an additional 9 new anxiety
diagnoses (19.6%; 5 GAD; 2 SAD; 1 obsessive compulsive disorder; 1 separation anxiety
disorder) emerged by the 4 year follow-up.

Discussion

The stability of severe irritability as a psychiatric symptom and its place in psychiatric
nosology remain a topic of debate (7, 10, 21). The present study expands upon prior

work by prospectively identifying a cohort of youths with severe irritability and conducting
rigorous and thorough diagnostic evaluations at two year intervals and regular clinical
severity and impairment assessments every 6 months. The majority of youth did not meet
strictly defined SMD and DMDD criteria at the 2 and 4 year follow ups. However, most
youths continued to exhibit clinically impairing irritability. Indeed, clinical severity ratings
(CGI-S) remained in the moderate range across the 4 year interval, indicating that irritability
resulted in severe impairment of at least one area of psychosocial functioning or caused
moderate impairment in a number of domains. In addition, the majority of youths received
psychiatric care at all time points including a substantial proportion of youths taking anti-
psychotic medications. These findings speak to the trajectory of severe irritability presenting
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in childhood, providing data relevant to DMDD. They also suggest the need to identify
whether clinical improvement is due to adequate psychiatric treatment or the true remission
of symptoms over time.

It is important to highlight several important characteristics about our study participants.
First, they traveled from throughout the country to the NIMH to participate in multi-

day research visits with no direct benefit to the participants, potentially leading to an
ascertainment bias. Second, a large number of participants dropped out during the course

of the study. Our retention analyses revealed few demographic and clinical (including
parental psychopathology) differences between youths who remained in the study versus
those who did not (see supplemental material), although this may reflect limited statistical
power. Without clear differences in the retention analyses, it is unclear whether our study
underestimates irritability stability because youths with more severe symptoms discontinued
the study, or whether it overestimates it because individuals with more severe symptoms
were motivated to remain engaged with our research team. The differences observed in our
retention analyses suggest that our retained participants might underestimate the severity of
the course of irritability or the percentage of new diagnoses developing because they were
taking less psychotropic medications at the initial evaluation and were younger than those
who dropped out of the study. Finally, series of statistical analyses designed to examine the
effects of missing data suggest that participant attrition is unlikely to have an effect on our
study findings. In addition, participants were selected based on SMD criteria, which differs
slightly from criteria for DMDD, limiting generalizability to other DMDD samples. Since
these limitations preclude firm conclusions about the extent to which our findings reflect
the unique characteristics of our sample, the findings should be interpreted with caution. An
additional limitation is the lack of comparison groups that would help clarify how a) the
stability of severe irritability differs from the stability of non-clinical levels of irritability

or b) how the stability of severe irritability varies between diagnoses with irritability as the
dominant symptom (e.g., SMD or DMDD) versus clinical conditions where irritability is
somewhat less pronounced (e.g., GAD). However, this is the first prospectively identified
clinical sample of youth with severe irritability to be followed using rigorous diagnostic and
clinical assessments over time. Therefore, these data can be used to formulate hypotheses
for future research clarifying the longitudinal course and predictors of severe childhood
irritability.

Our findings suggest that clinically significant irritability is relatively stable. Only a minority
of youths “recover” fully from SMD and decreases in rates of SMD or DMDD over time
may reflect the use of a present/not present categorization that classifies individuals with
marked, yet categorically sub-threshold, irritability as not having an illness. In addition,
across the four years, most youths displayed sustained irritability and moderate impairment
that required psychiatric care. The fact that a number of youth continued to display high
levels of irritability and impairment, in the absence of meeting full SMD and DMDD
criteria, emphasizes the need for dimensional research that identifies empirically-derived cut
points that can be used to predict different longitudinal outcomes for childhood irritability.
Because a dimensional measure of irritability (such as the Affective Reactivity Index (22))
was not included in the original study methods, we were unable to adopt that approach

here. In addition, our use of a population with SMD and operationalization of irritability

Depress Anxiety. Author manuscript; available in PMC 2023 September 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Deveney et al.

Page 9

using items from the SMD module may have obscured our ability to study the stability

of irritability as it presents in other illnesses like GAD and ODD. Future work should

adopt more rigorous methods like the Multidimensional Assessment of Preschool Disruptive
Behavior questionnaire that has been used to identify clinically meaningful cut-points for
preschool irritability (23). In addition to clinical measures (including psychiatric treatment
history), dimensional neurobiological, genetic, cognitive, and sociodemographic measures
(e.g., parental psychopathology, exposure to stress) should be included as possible predictors
of individual differences in irritability persistence and remission.

Longitudinal studies of community samples support the association between childhood
irritability and unipolar depression and anxiety in adulthood (1, 9, 10, 13, 24). Consistent
with those findings, 4-8% of youths developed these disorders during the follow up periods,
and the lifetime rates of depressive (39-48%) and anxiety disorders (64—-65%) observed
were much higher than the rates reported in epidemiologic samples of American youth (25).
These data suggest that the incidence of these diagnoses may begin to rise well before the
10 and 20 year follow up assessments examined in other studies (8, 9). In addition, the

fact that our participants were younger than the median age of onset for mood disorders

and several anxiety disorders (26, 27), suggests that our prevalence rates may represent

a conservative estimate, with more youths likely to develop these illnesses as they enter

late adolescence and early adulthood. Future studies with this sample will explore this
possibility and whether the presence of childhood irritability confers risk in the age of onset
of depression and anxiety disorders.

Similarly, the average age of our participants is younger than the typical age of onset for
BD (26, 27). Therefore, some subjects in this sample may still go on to develop BD.
Nonetheless, the low rate of BD that we observe in children with severe, chronic irritability
is consistent with existing studies that fail to demonstrate a link between childhood
irritability and mania/hypomania in adulthood (1, 8-10, 13), including at least one that
followed adolescents past the typical age of risk for developing BD (8).

Conclusions

The present longitudinal study indicates that severe irritability remains fairly persistent and
impairing among youth, although strict diagnostic criteria for SMD are not met by the
majority of participants on follow-up. These data highlight the need for more treatment trials
to identify effective treatments for severe irritability in youth. Of note, many of these youth
receive treatment with atypical antipsychotics, despite the significant side-effects of these
medications (28), coupled with limited data for their use in the treatment for irritability
(operationalized as disruptive behavior disorders (29)). These youths are also at risk for the
development of unipolar depressive disorders and anxiety disorders, but do not show high
rates of BD over four years of follow up. These findings represent data upon which future
studies of the longitudinal course of irritability and DMDD should be built so that predictors
of poor outcomes can be identified and preventative measures employed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Overall schema of the study protocol. The first line of information describes the terms used

for each of the assessment points throughout the study and the number of individuals with
data at each time point. The second line includes the diagnostic and clinical measures
collected at each time point. Briefly, participants were evaluated for the study at the

onsite evaluation and returned shortly thereafter to enroll in the longitudinal protocol and
establish baseline clinical severity ratings. After this, they were contacted by phone at 6
month intervals to determine symptom severity and impairment. Participants returned for an
onsite evaluation at 2 years and 4 years following study enrollment; diagnostic interviews,
assessing psychiatric diagnoses present during the interval since the last onsite assessment
were repeated at these visits. Note: letters A-D reflect the time points where retention
analyses comparing youths who remained in the study versus those who did not were
completed (see supplemental information for details).
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Figure 2.
SMD stability over time. Values represent the percent of individuals meeting criteria for

each subcategory of SMD within the past 6 months at 2 and 4 year follow-up visits. Values
represent the percent of individuals meeting criteria at each time point. Note: 100% of youth
(n=200) met criteria for SMD at baseline. N’s at the 2 and 4 year follow-ups reflect the
number of individuals with data available to categorize as subthreshold or partial remission.
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Figure 3:

Clinical severity over time. Panel A: Children’s Global Assessment Scale scores at each

of the 6 month follow up assessments. Scores between 40 and 50 represent moderate
impairment. Panel B: Clinical Global Impressions Scores at each of the 6 month follow up
assessments. 1=normal functioning; 7= severe impairment. Overall SMD = impairment due
to severe mood dysregulation symptoms. Overall Symptom Severity = impairment due to all
psychiatric symptoms. Note: n’s in parentheses refer to the number of available data points
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at each follow up. For the CGI scores, the first value is the n for SMD severity and the
second is the n for Overall Symptom Severity.
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Figure 4.

Cumulative lifetime prevalence of Axis | Psychiatric Diagnoses at Each Time Point. The
percentage of individuals meeting lifetime criteria for each illness or illness category at each
time point. Depressive disorder = MDD, Dysthymia, Depression NOS; Anxiety = Social
Phobia, GAD, PTSD, Separation Anxiety Disorder, OCD & Panic Disorder (not specific).
Note: At evaluation, 1 person was missing data for Conduct Disorder, ODD and ADHD;
therefore the percentage of people meeting criteria was calculated out of 199 patients.

Depress Anxiety. Author manuscript; available in PMC 2023 September 27.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Deveney et al. Page 17

Depressive Disorder at 2 yrs Anxiety Disorder at 2 yrs

H Eval Only
M Eval Only
H 2 yr Only =247 Only
W Eval &2 yr v W Eval &2 yr
33.3% » B Never Present

m Never Present

% of people meeting criteria
% of people meeting criteria

Depressive Disorder at 4 yrs Anxiety Disorder at 4 yrs

m by 2yr only

B by 2yr only

B 4yr only m 4yr only

m by 2yr & 4 yrs by 2yr & 4 yrs

H never present
W never present

% of people meeting criteria
% of people meeting criteria

Figureb.
Rates of depressive and anxiety disorders over time. Eval only = diagnosis was only present

at the evaluation but criteria were not met during the time period between evaluation and

the 2 year follow-up assessment. 2 yr only = diagnosis was not present at the time of the
evaluation, but criteria were met between evaluation and the 2 year follow-up assessment.
Eval & 2 yr = diagnosis was present at evaluation and criteria continued to be met during the
2 year follow-up period. By 2 yr only = the diagnosis was present by the 2 year assessment
(note this percentage could reflect the “eval only”, “2 yr only” and “eval and 2 yr” categories
above). 4 yr only = the diagnosis was not present at the initial evaluation or the 2 year follow
up, but were met between the 2 and 4 year follow-up assessments. By 2 yr and 4 yrs =
criteria were present by the 2 year evaluation and continued to be present during the period
between the 2 and 4 year follow-up assessments. Never present = diagnostic criteria were
never met.
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Demographic, Treatment, Socioeconomic, and Clinical Characteristics of Youth with Severe Mood
Dysregulation at Baseline and 2 and 4 year Follow-Up Assessments

Baseline 2yr dyr
Characteristic (n=200) (n=78) (n=46)
Mean SD Mean SD Mean SD
Time since baseline visit (in days) - -- 8711 979 153558 178.11
Age 11.6 24 13.4 2.0 15.0 2.1
197 106.1 144 1070 148 1068 14.3
Socioeconomic Status” 557 297 582 286 5753  29.0
Age of onset” 51 25 45 20 45 1.9
Number of medications” 24 15 2.0 13 2.3 1.6
Number of co-occurring diagnoses? 3.9 18 4.6 17 5.0 21
N % N % N %
Male 130 65.0 55 70.5 33 73.3
Adopted 45 22.5 15 19.2 8 17.4
Race/Ethnicity”
Caucasian 164 824 67 85.9 40 87.0
Black/African-American 11 5.5 2 2.6 1 2.2
Asian 7 35 2 2.6 1 2.2
Hispanic/Latino 1 5 0 0 2 4.3
Other 16 8.4 7 9.0 2 4.3
Treatment?
Outpatient 191 97.9 57 81.4 34 73.1
Inpatient 71 36.2 13 16.7 8 19.0
Medication”
Unmedicated 26 13.0 14 18.4 7 15.9
Atypical Antipsychotic 116  58.0 36 474 16 36.4
Lithium 26 13.0 15 19.5 14 311
Antiepileptic 75 375 16 211 16 36.4
Antidepressant 66 33.0 24 31.6 14 31.8
Anti-ADHD medication? 115 575 46 605 25 56.8

1Q = WASI Full-scale 1Q

Self-identified race/ethnicity categories and labels are consistent with current U.S.A. federal guidelines. Hispanic/Latino is defined as an ethnicity
that may be of any race, others are divided by racial categories presented. No participant identified as Native Hawaiian/Other Pacific Islander or
American Indian/Alaskan Native. “Other” refers to participants who identified as two or more races or other.

fData were not available for all participants for these variables. The following subsample of data was included for the baseline evaluation: 1Q
(n=124); socioeconomic status (n=162); Race/Ethnicity (n=199); Age of Onset (n=169); Outpatient Treatment (n=195); Hospitalization (n=196);

Any Treatment (n=199).

The following subsample of data was included for the 2 yr follow-up: 1Q (n=76); Outpatient Treatment (n=70); Hospitalization (n=69). Number of
medications (n=76); Lithium (n=77); All other medication (n=76). The following subsample of data was included for the 4 yr follow-up: 1Q (n=44);
Number of medications (n=44); Lithium (n=45); All other medication (n=44).
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For variables with missing data, mean values and percentages are calculated relative to the number of participants with data for this variable.

a N - R . . .
number of co-occurring diagnoses reflects the number of lifetime co-occurring diagnoses, excluding SMD, that existed at any point up to and
including each assessment.

b, .. Lo . .
Anti-ADHD medication included stimulants as well as non-stimulants

Socioeconomic Status was determined using the 2- factor Hollingshead index of social position. Due to data availability, the maximum value for
parent education and occupation (regardless of parental figure) was used.
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