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This study compares the efficacy and tolerability of central nervous system (CNS) stimulants in children with attention deficit hyperactivity disorder (ADHD) with and without prominent irritability (IRR) over the course of 30 months. This is a secondary analysis of a study examining growth patterns in medication naïve children with ADHD subsequently treated with CNS stimulants (predominantly OROS-Methylphenidate, up to 54 mg per day) for 30 months. Participants had to meet full diagnostic criteria for ADHD and been treated with CNS stimulants for under 30 days. Children were classified as IRR if they were rated as pretty much or very much on either of the “often angry” or easily annoyed” items plus “lose temper,” items of the Disruptive Behavior Disorders Rating Scale (DBDRS). Structured ratings of ADHD symptoms, impairment, side effects, and symptoms of oppositional defiant disorder (ODD) were collected every 2–12 weeks for the duration of the study. Medication use was measured by pill count and parent report. The IRR group comprised 28% of all participants. The IRR group had significantly higher levels of ADHD and ODD symptoms, impairment, and side effects ratings at baseline. In the IRR group, ODD symptoms, emotional lability, and impairment significantly decreased for participants with higher medication use. Total side effects increased for non-IRR participants with higher medication use. Emotional side effects decreased for IRR participants with higher medication use. Central nervous system stimulants were a tolerable and efficacious treatment in treatment naïve youth with ADHD with irritability.
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INTRODUCTION

Persistent non-episodic irritability is one of the most common presentations in child mental health (1) and presents in youth with a wide range of psychiatric diagnoses (2). Irritability, defined as proneness to anger, is commonly associated with attention deficit hyperactivity disorder (ADHD), as up to half of youth with ADHD have prominently elevated levels of irritability (3, 4). The presence of persistent irritability in children with ADHD increases the chance that they will present for treatment and is associated with increased impairment (5–8). Concerns over irritability and aggression are one of the main reasons for increasing dose of CNS stimulants as well as for polypharmacy in ADHD youth (9). Antidepressants, mood stabilizers, and atypical antipsychotics have all been prescribed to target these constructs (10–12). This prescription trend is concerning given the increased morbidity associated with these medications (13–15).

In the randomized 14-month treatment phase of the Multimodal Treatment Study of children with ADHD (MTA) study, Central Nervous System (CNS) stimulants were associated with large reductions in symptoms of ADHD and moderate reduction in levels of parent-rated irritability in participants with elevated irritability at baseline. Moreover, irritability did not appear to influence the treatment response for ADHD symptoms (6). However, the MTA is limited by the predominant use of immediate-release CNS stimulants as extended-release (ER) CNS stimulants are the current standard treatment (16). In addition, the MTA analysis assessed only the impact of irritability on the efficacy of CNS stimulants for reducing ADHD symptoms scores and irritability, using the same measure to both define irritability and measure treatment effects. It did not assess the impact of irritability on treatment tolerability or the change in impairment.

Outside of the MTA, most studies assessing the impact of CNS stimulants on irritability only briefly examined treatment effects before adjunctive medications were added. They enrolled participants meeting criteria for disruptive mood dysregulation disorder (DMDD)/severe mood dysregulation or recurrent physical aggression (8, 17–22). However, irritability that does not meet DMDD criteria or lead to persistent aggression can still be very impairing (23, 24). Hence, there is appreciable value in assessing the trajectory of irritability in children not meeting criteria for DMDD or manifesting prominent aggression.

The related concept of emotional lability refers to a more general dysregulation of mood. It is a commonly reported side effect of CNS stimulants that can lead to treatment discontinuation (25). The tolerability of CNS stimulants is typically assessed by spontaneous reports from parent and child. The few studies to systematically examine tolerability were of brief duration and produced mixed results in regards to the impact of baseline emotional symptoms (26, 27). Treatment naïve youth experience higher rates of adverse events then previously treated youth (28) making them the preferred population to assess the emotional tolerability of CNS stimulants. No prior work has examined the impact of efficacy and tolerability of chronic treatment with ER CNS stimulants in a large cohort of treatment naïve youth.

As part of a NIH-funded longitudinal study examining the impact of ER CNS stimulants on physical growth in medication naïve children with ADHD (29), we systematically examined the efficacy and tolerability of CNS stimulants in 230 children with ADHD with and without prominent irritability over the course of 30 months. It was hypothesized that: (a) prior to any use of CNS stimulants, children with high levels of irritability would have higher levels of ADHD symptoms, other behavior problems, physical and emotional symptoms often classified as side effects of CNS stimulants and impairment than children with low levels of irritability; (b) medication would be associated with sustained reductions in ADHD symptoms, and impairment, and (c) irritability would not moderate changes in symptoms, emotional lability, or other side effect levels with CNS stimulants.



METHODS


Participants

Participants were drawn from a study that examined effects of stimulant medication on the physical growth of children with ADHD (29). Exclusion criteria for the original study were intelligence quotient <70, body mass index (BMI) below the 5th percentile or above the 85th percentile, use of other psychotropic medications, autism spectrum disorder, or medical contraindications to CNS stimulants. Of the 230 participants in the original sample, 226 were included in this study; the four children not included were missing irritability data at baseline. The participants were ages 5–12 years and met criteria for DSM-IV ADHD (any subtype) with a lifetime use of stimulant medication that was under 30 days. Only five participants (2.1%) had previously used any CNS stimulants.

Attention deficit hyperactivity disorder was diagnosed using the Disruptive Behavior Disorders Structured Interview (30), combined with parent and teacher ratings (31). Psychiatric comorbidity was assessed by the NIMH Diagnostic Interview Schedule for Children IV, computerized version (32), with comorbid diagnoses allowed if ADHD was the most impairing condition and they were not in need of other psychotropic medication besides CNS stimulants. Diagnoses were confirmed by two MD/Ph.D. faculty.

Following earlier research (33–35), participants were grouped based on the presence or absence of persistent irritability (IRR) as measured by the Disruptive Behavior Disorders Rating Scale (DBDRS). The DBDRS measures DSM symptoms of ADHD, ODD, and CD using a 0–3 Likert scale. Children were considered irritable if they were rated as 2 (pretty much) or 3 (very much) by parents on either of the “often angry” or “easily annoyed” items plus “lose temper,” which was also supplemented by Teacher-DBDRS. Others have used a similar symptom threshold to identify youth with behavioral problems as having elevated irritability or not (33, 34, 36). These 3 items also map directly on the DSM-5 ODD “angry/irritable mood” category (2) and the items in the Development and Well-Being Assessment, which has been used by others to assess irritability in pediatric populations (37, 38). Parent report on structured rating scales has been found to be as valid for measuring irritability in youth as clinician-administered interviews (39). This resulted in 63 of the 226 participants (27.9%) included in the IRR group and the remaining 163 (72.1%) were in the non-irritable (Non-IRR) group.



Procedures

Participants were recruited through mailings to schools, primary care providers, and community mental health providers. As per protocol, families were randomly assigned to receive either medication or behavioral therapy in a 4 to 1 ratio (29). All procedures were approved by the Western Institutional Review Board. Written consent was obtained from parents and assent from children age seven or older. As part of the larger study, 50 were randomly assigned to behavioral treatments only and 180 to medication plus low dose behavioral treatments. All medication was prescribed through the study under open label conditions, as the primary outcome of the parent study was growth, which was objectively measured. Children in the medication arm were initially treated with OROS-Methylphenidate (MPH), starting at 18 mg with dose titrated every 2 weeks (maximum dose up to 54 mg per day) until optimized based on parent and teacher ratings. Optimal dose was defined, as a tolerable dose enabling participants to reach a level of home and school functioning considered good with no meaningful room for improvement with a tolerable level of side effects. This open-label trial could last up to 12 weeks. If OROS-MPH was not efficacious, swallowable, or tolerable, alternative MPH products or mixed amphetamine salts products were prescribed. Study treatment lasted up to 30 months with assessments at least every 3 months. Among the 226 participants, 161 (71.2%) used medication at some point during the study. Each measure was assessed at week 0 (baseline), week 2, 4, 6, 8, 10, 12, 16, 20, 24 then months 9, 12, 15, 18, 21, 24, 27, and 30. Additional assessments of ADHD symptoms, growth and adverse events could occur after month 6 if triggered by change in BMI (max of 16 additional assessments). After month 6, participants with declining BMI were re-randomized to one of three weight recovery treatments (WRTs) (29). The numbers of pills were recorded at each visit and parents completed a monthly log. For the participants who were rerandomized to WRTs, stimulant dose was capped until BMI restabilized at a healthy range.



Measures
 
IOWA Conners Rating Scale

The IOWA measures disruptive, inattentive and dysregulated behavior in youth (40–42). Items were rated using Likert Scales that range from 0 (Not at All) to 3 (Very Much). The first IOWA was completed at baseline for all participants and were completed an average of 13 times over the course of the study (M 12.6, SD 3.2, range 1–18). At each time point, relevant items were averaged to compute the following scores: Inattentive-Overactive-Impulsive (M 1.38, SD 0.66, α 0.78), Oppositional-Defiant (M 0.93, SD 0.75, α 0.87), and Emotional Lability (M 0.89, SD 0.75, α 0.84). Emotional Lability score was computed as the average of the following items: “temper outburst” “demands must be met immediately” “cries often and easily” and “mood changes quickly and drastically” (42, 43). Previous research supports the psychometric properties of these scores (42, 44).



Impairment Rating Scale

The Impairment Rating Scale (IRS) measures impairment in peer relationships, getting along with parents, academic performance, classroom behavior, self-esteem, functioning in the family, and overall1 (45). Items were scored using a 0 to 6 metric, with higher scores indicating greater impairment. Parents completed the IRS an average of 13 times over the course of the study (M 12.6, SD 3.2, range 1–18). As in past studies, each item on the IRS was examined as an outcome (43, 46). The test-retest and inter-rater reliability and criterion validity of the IRS items have been supported in several samples with correlations ranged from 0.40 to 0.80 (45, 47, 48).



Pittsburgh Side Effects Rating Scale

The Pittsburgh Side Effects Rating Scale (PSERS) measures side effects that are often associated with medication treatment of ADHD (49). Items were rated using Likert Scales that ranged from 0 (None) to 3 (Severe). Parents completed the PSERS an average of 12 times over the course of the study (M 12.3, SD 3.3, range 1–18) with the first always at baseline. At each time point items were averaged to compute a total side effect score (M 0.40, SD 0.33, α 0.75) and items assessing mood-related side effects (Worried/anxious; Dull, tired, listless; Crabby, irritable; Tearful, sad, depressed; Socially withdrawn; Trouble Sleeping) were averaged to complete an Emotional Side Effects score (M 0.46, SD 0.46, α 0.74)2. Previous research supports the psychometric properties of these scores (8, 18).




Analytic Plan

Groups (IRR vs. Non-IRR) were compared on baseline data using one-way ANOVAs or chi-square tests. Time and treatment effects were examined using mixed models computed in Proc Mixed in SAS 9.4. Medication (Med), Time, IRR, and the interactions between them were predictors, along with Behavior Therapy as a covariate. IRR was a categorical variable (Non-IRR = 0, IRR = 1). Medication (percent of study days medicated), Time (months of study, with zero as baseline), and Behavior Therapy (number of sessions) were continuous measures. A random intercept term was included to accommodate non-dependence due to repeated measures. Variance explained by fixed effects was estimated by computing marginal R2-values and variance explained by fixed and random effects was estimated by computing conditional R2-values (50). Significant interactions were probed by computing simple slopes of time separately by Group at lower vs. higher medication use. Lower medication use was defined as never taking medication during the study and higher medication use was defined as taking medication 70% of study days which was approximately 1 standard deviation above the sample mean and equates to using medication every weekday. Average daily dose is in equivalents of MPH and amphetamine doses were converted to MPH using the formula from the MTA (51). Mixed models were estimated using restricted maximum likelihood and Kenward-Roger adjusted degrees of freedom, as recommended for modest sample sizes (52). Consistent with the focus of the paper, only significant effects involving IRR were discussed.




RESULTS


Group Differences at Baseline

Table 1 and Supplementary Table summarize demographic and rating scale characteristics of the full sample and separately for the IRR and Non-IRR groups. As shown, the IRR group had significantly more severe ADHD and ODD symptoms and more impairment in every area except academics. Side effects ratings prior to study treatment were also significantly higher in the IRR vs. Non-IRR group. Groups did not differ on demographic or treatment variables including medication dose.


Table 1. Demographic, treatment, and rating scale values as a function of baseline irritability (IRR).
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Group Differences Over Time and Treatment
 
IOWA Conners
 
Inattentive-Overactive-Impulsive

There were significant main effects of Time, Medication, and IRR. The main effect of IRR showed that higher Inattentive-Overactive-Impulsive (IO) scores were associated with being in the IRR group (Table 2).


Table 2. Parameter estimates for fixed effects in mixed model analyses.
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Oppositional-Defiant

There were significant main effects of Time and IRR, and a significant Time*IRR interaction, but these were qualified by a significant Time*Medication*IRR interaction. Simple slopes tests of the three-way interaction (Figure 1) showed that Oppositional-Defiant (OD) scores significantly decreased for: (a) the IRR group with higher medication use and (b) the Non-IRR group who had lower medication use.


[image: Figure 1]
FIGURE 1. Illustration of the Time*Med*IRR interaction from the IOWA scale.




Emotional Lability

There were significant main effects of Time and IRR, but these were qualified by a significant Time*Med*IRR interaction. Simple slopes tests of the three-way interaction (Figure 1) showed that the IRR group with lower medication use had the least decrease in emotional lability scores.




Impairment
 
Peer Relationships

There was a significant main effect of IRR, which showed that the IRR group had higher peer impairment than the Non-IRR group (Table 2).



Relationship With Parents

There was a significant main effect Time and IRR, and a significant Time*Med interaction, but these were qualified by a significant Time*Med*IRR interaction. Simple slopes tests of the three-way interaction (Figure 2) showed that impaired relationships with parents decreased over time for the IRR group with higher medication use and for the Non-IRR group on lower medication use.
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FIGURE 2. Illustration of the Time*Med*IRR interaction from the Score from the impairment rating scale.




Academics

There were significant main effects of Time and Med, and a significant Time*Med interaction but no significant effects involving IRR.



Self-Esteem

There was a significant main effect of Time and IRR. The main effect of IRR showed that self-esteem impairment was higher in the IRR group than the non-IRR group.



Functioning in the Family

There was a significant main effect Time and a significant Time*Med interaction, but these were qualified by a significant Time*Med*IRR interaction. Simple slopes tests (Figure 2) showed that impaired functioning in the family decreased over time for youth except the Non-IRR group with higher medication use, who started off with the lowest levels of impairment on this measure.



Overall Impairment

There was a significant main effect Time and IRR and a significant Time*Med interaction, but these were qualified by a significant Time*Med*IRR interaction. Simple slopes tests (Figure 2) showed that overall impairment improved over time for all groups but the improvement was largest in the IRR group with higher medication use.




Pittsburgh Side Effects Rating Scale
 
Total Side Effects

There was a significant main effect IRR, and a significant Time*Med interaction, but these were qualified by a significant Time*Med*IRR interaction. Simple slopes tests showed that total side effects increased for Non-IRR participants with higher medication use but did not change for other participants (Table 2, Supplementary Figure).



Emotional Side Effects

There was a significant main effect of IRR, but this were qualified by a significant Time*Med*IRR interaction. Simple slopes tests showed that emotional side effects decreased for IRR participants with higher medication use but did not change for other participants.






DISCUSSION

This was the longest study and one of the largest studies to date to examine the impact of irritability on both the efficacy and tolerability of extended-release CNS stimulants in youth with ADHD. Study strengths include the size and diversity of the sample, the duration of treatment and methods for measuring medication use. Approximately 28% of participants had prominent irritability, which was associated with higher levels of ADHD symptoms, ODD symptoms, and impairment across multiple domains. Irritable youth also had higher rates of emotional lability as well as other physical and emotional symptoms at study entry and over the duration of the study. As hypothesized, significant improvements in levels of ADHD/ODD symptoms and impairment were seen. In youth with elevated levels of irritability, increasing medication use was associated with greater reductions in ODD symptoms, emotional lability, and impairment. We found little evidence that treatment worsened emotional lability. Results support the use of CNS stimulants as a first line treatment for children with ADHD and prominent irritability.

Similar rates of irritability in youth meeting criteria for ADHD have been reported elsewhere (23, 33). Even when using diagnostic criteria for DMDD instead of dimensional levels of irritability, nearly a third of ADHD youth will meet criteria (53). Across samples, irritability is associated with elevated levels of internalizing and externalizing symptoms (53). Impairment findings are consistent with prior reports documenting appreciably disturbed functioning across a wide range of domains in youth with persistent irritability compared to youth with ADHD without prominent irritability (1, 8). The combined results suggest that irritability is a potentially impactful treatment target for improving current functioning that could also reduce the risk of future comorbidity (54).

Across measures, participants with elevated irritability exhibited a degree of improvement that was comparable or more robust than those without elevated irritability. In this sample, that was not self-selected for irritability, medication reduced baseline group severity differences for ODD symptoms and for emotional lability which were assessed using different measures. These efficacy results are consistent with the MTA and with studies enrolling youth meeting criteria for DMDD or Severe Mood Dysregulation (6, 18, 22). Youth with ADHD, irritability and lower medication use were most likely to remain more symptomatic and appreciably impaired. In this group, no significant change was seen in emotional lability or ODD symptoms, and they had less improvement in family functioning and parent-child relationships. Ross and colleagues observed that aggression and symptoms of ODD are a common reason for increasing dose, although this study did not report on the benefits of these dose increases (9). Study procedures for dose optimization may differ from routine care as they were based on standardized reassessments every 2 weeks integrating parent and teacher report, which have been found to enhance outcomes (55, 56). We did observe greater improvements in youth with IRR using medication more frequently, suggesting the frequency of use may be as important as mean daily dose.

Changes in symptoms scores are often not well-correlated with reduced functional impairment making it essential to measure impairment directly (57, 58). While impairment rates did not decline to levels seen in non-irritable youth, irritable participants exhibited clinically meaningful gains in their relationship with parents, family functioning, and overall functioning. Acute reductions in impairment at home may translate into long-term enhancements of family functioning (59), whereas persistently elevated levels of family conflict may increase the risks of range of future psychopathology (59, 60). Even with treatment, youth with elevated levels of irritability continued to experience more social impairment than non-irritable youth. The limited impact of medication on the social functioning of youth with ADHD is consistent with previously published work and suggests the need for multimodal interventions (61).

There was no evidence of worse medication tolerability in irritable vs. non-irritable youth in this large sample of treatment naïve youth. Non-emotional side effects were more strongly correlated with medication use than irritability status. When emotional symptoms were elevated at baseline, they decreased only in those treated with medication. In a 4-week trial of youth with predominantly the inattentive presentation of ADHD, diminishing irritability, other internalizing symptoms and physical symptoms were observed in those participants with elevated ODD symptoms at baseline subsequently treated with CNS stimulants. The opposite pattern was seen in those with low entry levels of irritability and other ODD symptoms (27). Our results extend these findings over a two- and half-year duration and to children with elevated levels of impulsivity/hyperactivity as well as inattention.

We found little evidence that stimulants need to be more cautiously titrated in youth with irritability. Pretreatment assessment of emotional and physical health followed by frequent measurement of side effects, symptoms, and impairment using standardized measures allow for more precise assessments of treatment effects that may improve the ability to identify if observed irritability is related to medication use, ADHD itself or other environmental triggers. Failure to collect structured, pretreatment ratings of irritability can lead to misclassifying treatment related improvements as medication-induced adverse events.

It is important to note that this sample was not recruited based on levels of irritability. In samples selected for prominent levels of irritability or aggression, significant improvements in aggression and other behavioral problems are also seen to the degree that a sizeable subset of youth do not need additional treatments beyond CNS stimulants and a relatively low intensity behavioral therapy (17–19, 22). Blader and colleagues found that optimization of the ADHD regiment avoided the use of adjunctive antipsychotics in nearly two-thirds of youth with ADHD and persistent aggression (19). However, a meaningful subset of youth continues to exhibit impairing levels of dangerous behaviors. In cases where marked impairment persists after systematic dose optimization of CNS stimulants, there is evidence that treatment with antidepressants, mood stabilizers and atypical antipsychotics leads to incremental improvement (17, 19, 20). However, outside of clinical trials, these adjunctive agents are often used before the CNS stimulant regiment is optimized (62).

This study is unique as the majority of participants were Hispanic who have been largely underrepresented in previous studies (17, 19, 20, 55). We observed no impact of ethnicity on treatment results, suggesting that findings are generalizable to non-Hispanic youth (63). Another strength of the study is its duration. The duration of most prior treatment studies examining irritability was only weeks while the MTA analyzed the impact of irritability over 14 months. In this sample, effects of CNS stimulants were assessed over 30 months, spanning 3 school years for some participants. All ADHD medication was provided through the study allowing for precise assessments of medication at least every 3 months by direct pill count and review of medication logs.



LIMITATIONS

The findings of the present study should be considered within the context of several limitations. A main limitation of this study is the lack of a gold standard definition of irritability, which has led to a variety of descriptive and diagnostic terms being used to label children with frequent temper outbursts and high amounts of negative affect (64). There is appreciable evidence for a bifactor model of ODD with distinct irritability and defiance dimensions (65–68). Therefore, we used the 3 ODD irritability items to define diagnostic group status similar to analyses employed in the MTA and other studies (65). The term emotional lability has long been applied to ADHD youth in recognition that they may struggle to regulate both negative and positive emotions. It has been found to be dimensionally distinct from irritability with the two having differential associations with other internalizing and externalizing symptoms (25, 69). Therefore, we elected to employ emotional lability as the primary metric of treatment effects rather than relying on the same irritability definition used to define group membership. When we removed the one overlapping item of “temper outbursts” between our irritability and emotional lability measures, results were unchanged. Irritability appears to manifest in both phasic and tonic patterns. Phasic irritability has been found to more strongly associated with ADHD (70) and to be more responsive to pharmacological treatment (20). Unfortunately, we were not able to separate these two patterns of irritability with the measures used in this study but that should be a focus of future work.

In addition to the limitations regarding the assessment of irritability, this study was conducted as a secondary analysis of a larger study examining growth patterns in children with ADHD. There was not a randomly assigned no-treatment group limiting the capacity to interpret change over time. Medication treatments were not blinded, so expectancy bias may have inflated observed treatment effects. A prior meta-analysis found differential impacts of amphetamine vs. MPH products for irritability (71). There were not sufficient children prescribed amphetamine to assess the impact of stimulant class in this sample. Teacher ratings were collected but the study spanned up to 3 school years so there was appreciable inter-rater variability leading us to preferentially focus on parent ratings. There is a need for future research to test if the same pattern extends to teacher-defined irritability. Finally, it is possible that the trial design rules for medication to promote physical growth may have impacted irritability results. For example, 20% of participants were initially randomized to a no medication group for the first 6 months and dose could not be increased once assigned to a weight recovery arm.



CONCLUSIONS

Attention deficit hyperactivity disorder youth with elevated levels of irritability manifest higher levels of ADHD symptoms, other problem behaviors and impairment. The use of CNS stimulants was associated with improvements in all of these realms, with the largest treatment effects seen in irritable youth who regularly took medication. Regular medication treatment significantly reduced baseline differences between irritable and non-irritable participants for symptoms of ADHD, emotional lability, other symptoms of ODD, and impairment. Youth with ADHD and irritability tolerated CNS stimulants equally well as youth without irritability. Given these results, it appears reasonable to consider CNS stimulants as part of the initial treatment package for youth with ADHD and elevated levels of irritability.
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FOOTNOTES

1An item assessing impairment was siblings was also administered but is not used because not all children had siblings.

2A score computed using non-mood side effect items was low, suggesting they rarely occurred, and had poor reliability (M 0.34, SD 0.31, α 0.52). As such it was not used in the study.



REFERENCES

 1. Anastopoulos AD, Smith TF, Garrett ME, Morrissey-Kane E, Schatz NK, Sommer JL, et al. Self-regulation of emotion, functional impairment, and comorbidity among childrenwith AD/HD. J Atten Disord. (2011) 15:583–92. doi: 10.1177/1087054710370567

 2. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed. Washington, DC: American Psychiatric Press (2013).

 3. Bunford N, Evans SW, Becker SP, Langberg JM. Attention-deficit/hyperactivity disorder and social skills in youth: a moderated mediation model of emotion dysregulation and depression. J Abnorm Child Psychol. (2015) 43:283–96. doi: 10.1007/s10802-014-9909-2

 4. Shaw P, Stringaris A, Nigg J, Leibenluft E. Emotion dysregulation in attention deficit hyperactivity disorder. Am J Psychiatry. (2014) 171:276–93. doi: 10.1176/appi.ajp.2013.13070966

 5. Ezpeleta L, Granero R, de la Osa N, Trepat E, Domènech JM. Trajectories of oppositional defiant disorder irritability symptoms in preschool children. J Abnorm Child Psychol. (2016) 44:115–28. doi 10.1007/s10802-015-9972-3

 6. Fernandez de la Cruz L, Simonoff E, McGough JJ, Halperin JM, Arnold LE, Stringaris A. Treatment of children with attention-deficit/hyperactivity disorder (ADHD) and irritability: results from the multimodal treatment study of children with ADHD (MTA). J Am Acad Child Adolesc Psychiatry. (2015) 54:62.e3–70.e3. doi: 10.1016/j.jaac.2014.10.006

 7. Kolko DJ, Pardini DA ODD. dimensions, ADHD, and callous–unemotional traits as predictors of treatment response in children with disruptive behavior disorders. J Abnorm Psychol. (2010) 119:713–25. doi: 10.1037/a0020910

 8. Waxmonsky J, Pelham WE, Gnagy E, Cummings MR, O'Connor B, Majumdar A, et al. The efficacy and tolerability of methylphenidate and behavior modification in children with attention-deficit/hyperactivity disorder and severe mood dysregulation. J Child Adolesc Psychopharmacol. (2008) 18:573–88. doi: 10.1089/cap.2008.065

 9. Ross L, Sapre V, Stanislaus C, Poulton AS. Dose adjustment of stimulants for children with attention-deficit/hyperactivity disorder: a retrospective chart review of the impact of exceeding recommended doses. CNS Drugs. (2020) 34:643–9. doi: 10.1007/s40263-020-00725-5

 10. Comer JS, Olfson M, Mojtabai R. National trends in child and adolescent psychotropic polypharmacy in office-based practice, 1996-2007. J Am Acad Child Adolesc Psychiatry. (2010) 49:1001–10. doi: 10.1016/j.jaac.2010.07.007

 11. Kreider AR, Matone M, Bellonci C, dosReis S, Feudtner C, Huang YS, et al. Growth in the concurrent use of antipsychotics with other psychotropic medications in Medicaid-enrolled children. J Am Acad Child Adolesc Psychiatry. (2014) 53(9):960.e2–70.e2. doi: 10.1016/j.jaac.2014.05.010

 12. Winterstein AG, Soria-Saucedo R, Gerhard T, Correll CU, Olfson M. Differential risk of increasing psychotropic polypharmacy use in children diagnosed with ADHD as preschoolers. J Clin Psychiatry. (2017) 78:e744–e81. doi: 10.4088/JCP.16m10884

 13. Galling B, Calsina Ferrer A, Abi Zeid Daou M, Sangroula D, Hagi K, Correll CU. Safety and tolerability of antidepressant co-treatment in acute major depressive disorder: results from a systematic review and exploratory meta-analysis. Expert Opin Drug Saf. (2015) 14:1587–608. doi: 10.1517/14740338.2015.1085970

 14. R Ray WA, Stein CM, Murray KT, Fuchs DC, Patrick SW, Daugherty J, et al. Association of antipsychotic treatment with risk of unexpected death among children and youths. JAMA Psychiatry. (2019) 76:162–71. doi: 10.1001/jamapsychiatry.2018.3421

 15. Verhaegen AA, Van Gaal LF. Drug-induced obesity and its metabolic consequences: a review with a focus on mechanisms and possible therapeutic options. J Endocrinol Invest. (2017) 40:1165–74. doi: 10.1007/s40618-017-0719-6

 16. Hales CM, Kit BK, Gu Q, Ogden CL. Trends in prescription medication use among children and adolescents-United States, 1999-2014. JAMA. (2018) 319:2009–20. doi: 10.1001/jama.2018.5690

 17. Aman MG, Bukstein OG, Gadow KD, Arnold LE, Molina BS, McNamara NK, et al. What does risperidone add to parent training and stimulant for severe aggression in child attention-deficit/hyperactivity disorder? J Am Acad Child Adolesc Psychiatry. (2014) 53:47.e1–60.e1. doi: 10.1016/j.jaac.2013.09.022

 18. Baweja R, Belin PJ, Humphrey HH, Babocsai L, Pariseau ME, Waschbusch DA, et al. The effectiveness and tolerability of central nervous system stimulants in school-age children with attention-deficit/hyperactivity disorder and disruptive mood dysregulation disorder across home and school. J Child Adolesc Psychopharmacol. (2016) 26:154–63. doi: 10.1089/cap.2015.0053

 19. Blader JC, Pliszka SR, Kafantaris V, Foley CA, Carlson GA, Crowell JA, et al. Stepped treatment for attention-deficit/hyperactivity disorder and aggressive behavior: a randomized, controlled trial of adjunctive risperidone, divalproex sodium, or placebo after stimulant medication optimization. J Am Acad Child Adolesc Psychiatry. (2020) 60:236–51. doi: 10.1016/j.jaac.2019.12.009

 20. Towbin K, Vidal-Ribas P, Brotman MA, Pickles A, Miller KV, Kaiser A, et al. A double-blind randomized placebo-controlled trial of citalopram adjunctive to stimulant medication in youth with chronic severe irritability. J Am Acad Child Adolesc Psychiatry. (2020) 59:350–61. doi: 10.1016/j.jaac.2019.05.015

 21. Winters DE, Fukui S, Leibenluft E, Hulvershorn LA. Improvements in irritability with open-label methylphenidate treatment in youth with comorbid attention deficit/hyperactivity disorder and disruptive mood dysregulation disorder. J Child Adolesc Psychopharmacol. (2018) 28:298–305. doi: 10.1089/cap.2017.0124

 22. Waxmonsky JG, Waschbusch DA, Belin P, Li T, Babocsai L, Humphery H, et al. A randomized clinical trial of an integrative group therapy for children with severe mood dysregulation. J Am Acad Child Adolesc Psychiatry. (2016) 55:196–207. doi: 10.1016/j.jaac.2015.12.011

 23. Karalunas SL, Gustafsson HC, Fair D, Musser ED, Nigg JT. Do we need an irritable subtype of ADHD? Replication and extension of a promising temperament profile approach to ADHD subtyping. Psychol Assess. (2019) 31:236–47. doi: 10.1037/pas0000664

 24. Stringaris A, Vidal-Ribas P, Brotman MA, Leibenluft E. Practitioner Review: Definition, recognition, and treatment challenges of irritability in young people. J Child Psychol Psychiatry. (2018) 59:721–39. doi: 10.1111/jcpp.12823

 25. Maire J, Galera C, Bioulac S, Bouvard M, Michel G. Emotional lability and irritability have specific associations with symptomatology in children with attention deficit hyperactivity disorder. Psychiatry Res. (2020) 285:112789. doi: 10.1016/j.psychres.2020.112789

 26. Childress AC, Arnold V, Adeyi B, Dirks B, Babcock T, Scheckner B, et al. The effects of lisdexamfetamine dimesylate on emotional lability in children 6 to 12 years of age with ADHD in a double-blind placebo-controlled trial. J Atten Disord. (2014) 18:123–32. doi: 10.1177/1087054712448252

 27. Froehlich TE, Brinkman WB, Peugh JL, Piedra AN, Vitucci DJ, Epstein JN. Pre-existing comorbid emotional symptoms moderate short-term methylphenidate adverse effects in a randomized trial of children with attention-deficit/hyperactivity disorder. J Child Adolesc Psychopharmacol. (2020) 30:137–47. doi: 10.1089/cap.2019.0125

 28. Wigal SB, Wong AA, Jun A, Stehli A, Steinberg-Epstein R, Lerner MA. Adverse events in medication treatment-naive children with attention-deficit/hyperactivity disorder: results from a small, controlled trial of lisdexamfetamine dimesylate. J Child Adolesc Psychopharmacol. (2012) 22:149–56. doi: 10.1089/cap.2010.0095

 29. Waxmonsky JG, Pelham WE, Campa A, Waschbusch DA, Li T, Marshall R, et al. A randomized controlled trial of interventions for growth suppression in children with attention-deficit/hyperactivity disorder treated with central nervous system stimulants. J Am Acad Child Adolesc Psychiatry (2020) 59:1330–41. doi: 10.1016/j.jaac.2019.08.472

 30. Pelham WE. Disruptive Behavior Disorders Interview. Comprehensive Treatment of ADHD. Buffalo, NY (1998). Available online at: https://ccf.fiu.edu/research/_assets/disruptive-behavior-disorders-parent-interview.pdf

 31. Pelham WE Jr., Gnagy EM, Greenslade KE, Milich R. Teacher ratings of DSM-III-R symptoms for the disruptive behavior disorders. J Am Acad Child Adolesc Psychiatry. (1992) 31:210–8. doi: 10.1097/00004583-199203000-00006

 32. Shaffer D, Fisher P, Lucas CP, Dulcan MK, Schwab-Stone ME NIMH. Diagnostic Interview Schedule for Children Version IV (NIMH DISC-IV): description, differences from previous versions, and reliability of some common diagnoses. J Am Acad Child Adolesc Psychiatry. (2000) 39:28–38. doi: 10.1097/00004583-200001000-00014

 33. Mayes SD, Calhoun SL, Waxmonsky JG, Kokotovich C, Baweja R, Lockridge R, et al. Demographic differences in disruptive mood dysregulation disorder symptoms in ADHD, autism, and general population samples. J Atten Disord. (2019) 23:849–58. doi: 10.1177/1087054716664409

 34. Mayes SD, Mathiowetz C, Kokotovich C, Waxmonsky J, Baweja R, Calhoun SL, et al. Stability of disruptive mood dysregulation disorder symptoms (irritable-angry mood and temper outbursts) throughout childhood and adolescence in a general population sample. J Abnorm Child Psychol. (2015) 43:1543–9. doi: 10.1007/s10802-015-0033-8

 35. Waxmonsky JG, Mayes SD, Calhoun SL, Fernandez-Mendoza J, Waschbusch DA, Bendixsen BH, et al. The association between Disruptive Mood Dysregulation Disorder symptoms and sleep problems in children with and without ADHD. Sleep Med. (2017) 37:180–6. doi: 10.1016/j.sleep.2017.02.006

 36. Evans SC, Weisz JR, Carvalho AC, Garibaldi PM, Bearman SK, Chorpita BF. Effects of standard and modular psychotherapies in the treatment of youth with severe irritability. J Consult Clin Psychol. (2020) 88:255–68. doi: 10.1037/ccp0000456.supp

 37. Stringaris A, Goodman R. Longitudinal outcome of youth oppositionality: irritable, headstrong, and hurtful behaviors have distinctive predictions. J Am Acad Child Adolesc Psychiatry. (2009) 48:404–12. doi: 10.1097/CHI.0b013e3181984f30

 38. Chaarani B, Kan KJ, Mackey S, Spechler PA, Potter A, Banaschewski T, et al. Neural correlates of adolescent irritability and its comorbidity with psychiatric disorders. J Am Acad Child Adolesc Psychiatry. (2020) 59:1371–9. doi: 10.1016/j.jaac.2019.11.028

 39. Dougherty LR, Galano MM, Chad-Friedman E, Olino TM, Bufferd SJ, Klein DN. Using item response theory to compare irritability measures in early adolescent and childhood samples. Assessment. (2020) 28:918–27. doi: 10.1177/1073191120936363

 40. L Loney J, Milich R. Hyperactivity, inattention and aggression in clinical practice. In: Wolraich M, Routh DK, editors. Advances in Behavioral Pediatrics, Vol. 2. Greenwich CT: JAI Press. (1982).

 41. Pelham JrWE, Milich R, Murphy DA, Murphy HA. Normative data on the IOWA Conners teacher rating scale. J Clin Child Psychol. (1989) 18:259–62.

 42. Parker JDA, Sitarenios G, Conners CK. Abbreviated Conners' rating scales revisited: a confirmatory factor analytic study. J Atten Disord. (1996) 1:55–62. doi: 10.1177/108705479600100105

 43. Waschbusch DA, Willoughby MT. Attention-deficit/hyperactivity disorder and callous-unemotional traits as moderators of conduct problems when examining impairment and aggression in elementary school children. Aggress Behav. (2008) 34:139–53. doi: 10.1002/ab.20224

 44. Waschbusch DA, Willoughby MT. Parent and teacher ratings on the IOWA Conners Rating Scale. J Psychopathol Behav Assess. (2008) 30:180–92. doi: 10.1007/s10862-007-9064-y

 45. Fabiano GA, Pelham JWE, Waschbusch DA, Gnagy EM, Lahey BB, Chronis AM, et al. A practical measure of impairment: psychometric properties of the impairment rating scale in samples of children with attention deficit hyperactivity disorder and two school-based samples. J Clin Child Adolesc Psychol. (2006) 35:369–85. doi: 10.1207/s15374424jccp3503_3

 46. Waschbusch DA, Baweja R, Babinski DE, Mayes SD, Waxmonsky JG. Irritability and limited prosocial emotions/callous-unemotional traits in elementary-school-age children. Behav Ther. (2020) 51:223–37. doi: 10.1016/j.beth.2019.06.007

 47. Cassidy J, Asher SR. Loneliness and peer relations in young children. Child Dev. (1992) 63:350–65. doi: 10.1111/j.1467-8624.1992.tb01632.x

 48. Dishion TJ. The peer context of troublesome child and adolescent behavior. In: Leone PE, editor. Understanding Troubled and Troubling Youth. Sage focus editions, Vol. 116. Newbury Park, CA: Sage Publications, Inc. (1990). p. 128–53.

 49. Pelham WE Jr. Pharmacotherapy for children with attention-deficit hyperactivity disorder. School Psych Rev. (1993) 22:199–227. doi: 10.1080/02796015.1993.12085647

 50. Nakagawa S, Schielzeth H. A general and simple method for obtaining R2 from generalized linear mixed-effects models. Methods Ecol Evol. (2013) 4:133–42. doi: 10.1111/j.2041-210x.2012.00261.x

 51. Swanson JM, Arnold LE, Molina BSG, Sibley MH, Hechtman LT, Hinshaw SP, et al. Young adult outcomes in the follow-up of the multimodal treatment study of attention-deficit/hyperactivity disorder: symptom persistence, source discrepancy, and height suppression. J Child Psychol Psychiatry. (2017) 58:663–78. doi: 10.1111/jcpp.12684

 52. McNeish D. Small sample methods for multilevel modeling: a colloquial elucidation of REML and the Kenward-Roger correction. Multivariate Behav Res. (2017) 52:661–70. doi: 10.1080/00273171.2017.1344538

 53. Eyre O, Langley K, Stringaris A, Leibenluft E, Collishaw S, Thapar A. Irritability in ADHD: associations with depression liability. J Affect Disord. (2017) 215:281–7. doi: 10.1016/j.jad.2017.03.050

 54. Eyre O, Riglin L, Leibenluft E, Stringaris A, Collishaw S, Thapar A. Irritability in ADHD: association with later depression symptoms. Eur Child Adolesc Psychiatry. (2019) 28:1375–84. doi: 10.1007/s00787-019-01303-x

 55. The MTA Cooperative Group. A 14-month randomized clinical trial of treatment strategies for attention-deficit/hyperactivity disorder. Arch Gen Psychiatry. (1999) 56:1073–86. doi: 10.1001/archpsyc.56.12.1073

 56. Epstein JN, Kelleher KJ, Baum R, Brinkman WB, Peugh J, Gardner W, et al. Impact of a web-portal intervention on community ADHD care and outcomes. Pediatrics. (2016) 138:e20154240. doi: 10.1542/peds.2015-4240

 57. Kollins SH. Moving beyond symptom remission to optimize long-term treatment of attention-deficit/hyperactivity disorder. JAMA Pediatr. (2018) 172:901–2. doi: 10.1001/jamapediatrics.2018.1642

 58. O'Connor BC, Garner AA, Peugh JL, Simon J, Epstein JN. Improved but still impaired: symptom-impairment correspondence among youth with attention-deficit hyperactivity disorder receiving community-based care. J Dev Behav Pediatr. (2015) 36:106–14. doi: 10.1097/DBP.0000000000000124

 59. Deault LCA. systematic review of parenting in relation to the development of comorbidities and functional impairments in children with attention-deficit/hyperactivity disorder (ADHD). Child Psychiatry Hum Dev. (2010) 41:168–92. doi: 10.1007/s10578-009-0159-4

 60. Burke JD, Pardini DA, Loeber R. Reciprocal relationships between parenting behavior and disruptive psychopathology from childhood through adolescence. J Abnorm Child Psychol. (2008) 36:679–92. doi: 10.1007/s10802-008-9219-7

 61. Hoza B. Peer functioning in children with ADHD. J Pediatr Psychol. (2007) 32:655–63. doi: 10.1093/jpepsy/jsm024

 62. Sultan RS, Wang S, Crystal S, Olfson M. Antipsychotic treatment among youths with attention-deficit/hyperactivity disorder. JAMA Netw Open. (2019) 2:e197850. doi: 10.1001/jamanetworkopen.2019.7850

 63. Breaux R, Waschbusch DA, Marshall R, Humphrey H, Pelham WE Jr, Waxmonsky JG. The role of parental knowledge and attitudes about ADHD and perceptions of treatment response in the treatment utilization of families of children with ADHD. Evid Based Pract Child Adolesc Ment Health. (2020) 5:102–14. doi: 10.1080/23794925.2020.1727797

 64. Faraone SV, Rostain AL, Blader J, Busch B, Childress AC, Connor DF, et al. Practitioner Review: Emotional dysregulation in attention-deficit/hyperactivity disorder–implications for clinical recognition and intervention. J Child Psychol Psychiatry. (2019) 60:133–50. doi: 10.1111/jcpp.12899

 65. Evans SC, Burke JD, Roberts MC, Fite PJ, Lochman JE, Francisco R, et al. Irritability in child and adolescent psychopathology: an integrative review for ICD-11. Clin Psychol Rev. (2017) 53:29–45. doi: 10.1016/j.cpr.2017.01.004

 66. Burke JD, Boylan K, Rowe R, Duku E, Stepp SD, Hipwell AE, et al. Identifying the irritability dimension of ODD: application of a modified bifactor model across five large community samples of children. J Abnorm Psychol. (2014) 123:841. doi: 10.1037/a0037898

 67. Whelan YM, Stringaris A, Maughan B, Barker ED. Developmental continuity of oppositional defiant disorder subdimensions at ages 8, 10, and 13 years and their distinct psychiatric outcomes at age 16 years. J Am Acad Child Adolesc Psychiatry. (2013) 52:961–9. doi: 10.1016/j.jaac.2013.06.013

 68. Leadbeater BJ, Homel J. Irritable and defiant sub-dimensions of ODD: Their stability and prediction of internalizing symptoms and conduct problems from adolescence to young adulthood. J Abnorm Child Psychol. (2015) 43:407–21. doi: 10.1007/s10802-014-9908-3

 69. Liu L, Chen W, Vitoratou S, Sun L, Yu X, Hagger-Johnson G, et al. Is emotional lability distinct from “angry/irritable mood,” “negative affect,” or other subdimensions of oppositional defiant disorder in children with ADHD? J Atten Disord. (2019) 23:859–68. doi: 10.1177/1087054715624228

 70. Cardinale EM, Freitag GF, Brotman MA, Pine DS, Leibenluft E, Kircanski K. Phasic versus tonic irritability: differential associations with attention-deficit/hyperactivity disorder symptoms. J Am Acad Child Adolesc Psychiatry. (2021). doi: 10.1016/j.jaac.2020.11.022 

 71. Stuckelman ZD, Mulqueen JM, Ferracioli-Oda E, Cohen SC, Coughlin CG, Leckman JF, et al. Risk of irritability with psychostimulant treatment in children with ADHD: A meta-analysis. J Clin Psychiatry. (2017) 78:e648–e55. doi: 10.4088/JCP.15r10601

Conflict of Interest: JW has received research funding from the National Institutes of Health, Supernus, and Pfizer in the past 3 years. WP (4th author) has received funding from NIMH, NIAAA, NIDA, and the Institute of Education Sciences.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Baweja, Waschbusch, Pelham, Pelham and Waxmonsky. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-12-699687-t001.jpg
Full sample Non-IRR IRR Statistical test Effect size

(n =226) (n=163) (n=63)
N % % % x2 p [
Mele 164 72.9% 71.2% 77.4% 09 0346 1.42
Race/Ethnicity 0.47 0925
Non-white non-hispanic 25 1.1% 10.4% 12.9% 1.25
Non-white hispanic 9 4.0% 37% 4.8% 1.31
White non-hispanic 37 16.4% 16.6% 16.1% 095
White hispanic 154 68.4% 69.3% 66.1% 0.88
Medicated during study 161 71.2% 71.2% 71.4% 0.00 0969 1.01
] sD M M F p SMD
Age 76 1.96 76 75 013 0717 -0.05
Mean DBD rating®
Inattention 20 06 1.9 22 108 0.001 0.48
Hyper-Imp 17 07 15 21 335 0.000 0.79
opD 09 07 06 17 2144 0.000 1.57
Non-irritable ODD. 09 07 07 15 9.7 0.000 1.23
Initable ODD 09 08 06 19 3279 0.000 1.70
IOWA conners
Inattent-overact-impulse 19 06 18 22 18.1 0.000 0.61
Oppositional-defiant 12 08 09 19 976 0.000 1.22
Emotional lability 12 08 0.9 20 17.4 0.000 1.31
Impairment rating scale
Peer relationships 30 1.9 26 42 36.1 0.000 0.83
Parent relationships 36 18 33 44 209 0.000 0.65
Academic performance 45 20 4.4 48 15 0231 0.18
Self esteem 37 18 3.4 45 187 0.000 0.61
Functioning in family 39 16 37 45 122 0.001 051
Overall impairment 48 12 4.6 51 8.4 0.004 0.43
PSERS®
Total side effects 04 03 03 05 212 0.000 0.66
Mood side effects 05 05 04 07 26.0 0.000 0.73
Months in study 26.7 1.0 259 251 02 0619 -0.07
Behavior therapy sessions 75 71 73 82 07 0.401 0.13
Average daily dose® 234 69 230 243 12 0280 0.19
Percentage of study days on Med
Al participants 348 300 33.7 37.8 08 0.357 0.14
Medicated only (0 = 161) 48.9 24.0 474 529 17 0.186 0.23

MIN, mean for continuous variables or sample size for categorical variables; IRR, iritable; Percentage of study days on med is the percentage of study days that participants took
medication, including participants who never took medication; F/y2, fratio or chi-square value from comparisons of IRR groups (no vs. yes); OR, Odds Ratio; SMD, Standardized mean
diference computed as: (Mr = Mair)/SDsussampio: Medicated during study is number of participants who were medicated during at least part of the study.

“Disruptive behavior disorders rating scale.

bPittsburgh side effects rating scale.

SMPH (mg/day).





OPS/images/fpsyt-12-699687-t002.jpg
Measure Intept Bmod Time Med IRR Time*Med Time*IRR Med*IRR T*M*IRR R?m R%

IOWA conners®
Inat Imp Overact 158" 0005 ~ -0009°  -0.308°  0300°  —0.001 0.000 0012 -0011 018 053
Oppose Defiant 098" 0,001 —0007*  -0283 0808 0,007 0.009" -0.053 -0088° 021 068
Emotion Labiity 087 -0001  -0008"  -0057  0984"  -0002 0.001 —0274 —0025° 021 064

Impairment®
Peer relationships ~ 2.22* 0017 -0010  -0008  1585° 0019 -0.011 -0519 -0014 020 063
Relation w/ parent  3.08" 0.001 —0013"  -0411  0946" 0.024* 0.001 0248 -0042° 020 062
Acadermics 4420 0020  -0028°  -1295° 0002 0.033* 0.001 1417 —0041 048 049
Self esteem 347° -0009  -0019°  -0578 0701 0,020 0.004 089 -0036 019 058
Functioninfamily 321 0015 -0024*  -0563 0612 0.027* 0.008 0795 -0048" 020 062
Overallimpair 392" -0008  -0024°  -0255 0556 0.022" 0.006 0.443 -0040" 048 050

PSERS®
Total SE 036" -0008'  —0.001 0118 0.163" 0.006* 0,003 -0009  -0012° 020 060
Emotional SE 042°  -0008'  -0.000 0119 0202 0,003 0,003 —0.077 ~0013 020 060

Bmod, behavior modfication main effect (# of sessions); Time, time main effect; Med, Medication mein effect (% of study days medicated); IR, Iitability main effect; Time*Med, Time
by Medication interaction, Time'IRR, Time by Iitabilty interaction; MedIr, Medication by lritabilty interaction; T'M'IRR, Time by Medication x Iitabilty interaction. Inat Imp Overact,
mean score on the inattentive impulsive overactive scale; Oppose Defiant, mean score on the oppositional defiant scale; Emotion Labilty, mean score on the emotional labilty scale.
Total SE, mean across all side effects items; Emotion SE, mean across emotion-related side effects. R2m, marginal R2-value, which estimates variance explained by the fixed effects.
e, conditional RP-value, which estimates variance explained by fixed and random effects.

2OWA conners.

bimpairment rating scale.

©Pittsburgh side effects rating scale.

p < 0.05.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Impact of Persistent Irritability on the Medication Treatment of Paediatric Attention Deficit Hyperactivity Disorder



		Introduction



		Methods



		Participants



		Procedures



		Measures



		IOWA Conners Rating Scale



		Impairment Rating Scale



		Pittsburgh Side Effects Rating Scale









		Analytic Plan







		Results



		Group Differences at Baseline



		Group Differences Over Time and Treatment



		IOWA Conners



		Inattentive-Overactive-Impulsive



		Oppositional-Defiant



		Emotional Lability









		Impairment



		Peer Relationships



		Relationship With Parents



		Academics



		Self-Esteem



		Functioning in the Family



		Overall Impairment









		Pittsburgh Side Effects Rating Scale



		Total Side Effects



		Emotional Side Effects



















		Discussion



		Limitations



		Conclusions



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Supplementary Material



		Footnotes



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

The Impact of Persistent Irritability
on the Medication Treatment of
Paediatric Attention Deficit
Hyperactivity Disorder





OPS/images/fpsyt-12-699687-g001.gif
T0WA OD Scare

TOWA Emotional Labilty






OPS/images/fpsyt-12-699687-g002.gif
IRS Relationship with Parent IRS Functioning in the Family

e
P o s
s
2
.
e o 30 . o 30

IRS Overall Impairment

Dasclne Monih 30









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





