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orted significantly higher mean TSC scores: ADHD 3.0; 
LNCG 1.7; P  < 0.001. ADHD status was associated 
with higher mean NSM:  ADHD 2.0 vs  LNCG 1.1; P  < 
0.0001. Also, ADHD subjects had higher PM symptoms 
than LNCG, with PM means over all time points of 1.3 
ADHD; 0.9 LNCG; P  = 0.0001. Examining both NSM and 
PM, ADHD status associated with greater NSM than PM. 
However, Over 14 years, the NSM symptoms declined 
and changed to PM over time (df 3, 2523; F = 20.1; 
P  < 0.0001). Finally, Irritability (BD DSM criterion-A2) 
rates were significantly higher in ADHD than LNCG (χ 2 = 
122.2, P  < 0.0001), but irritability was associated more 
strongly with NSM than PM (df 3, 2538; F = 43.2; P < 
0.0001).

CONCLUSION: Individuals with ADHD do not appear 
to be at significantly greater risk for developing BD, but 
do show higher rates of BD symptoms, especially NSM. 
The greater linkage of irritability to NSM than to PM 
suggests caution when making BD diagnoses based on 
irritability alone as one of 2 (A-level) symptoms for BD 
diagnosis, particularly in view of its frequent presentation 
with other psychopathologies. 

Key words: Multimodal treatment study of attention 
deficit hyperactivity disorder; Irritability; Attention deficit 
hyperactivity disorder; Diagnostic interview schedule for 
children; Bipolar disorder

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Despite its formal DSM delineation, alternative 
pediatric bipolar disorder (BD) definitions have been 
debated for decades. Some research suggests that 
attention deficit hyperactivity disorder (ADHD) poses 
a risk for BD and that pediatric BD presents differently 
as non-episodic, greater chronicity, and more frequent 
irritability. In our study, we found the ADHD status is not 
a risk factor for developing BD over 14 years of follow-
ups. When we controlled for overlapping ADHD/BD, 
nonspecific symptoms showed decreasing rates of BD in 
ADHD-diagnosed children. Clinicians are encouraged to 
pay greater attention to specific symptoms of mania in 
order to establish an accurate BD diagnosis. Furthermore, 
irritability (DSM criteria A2), was a nonspecific symptom 
of mania and linked to common psychopathologies in the 
early development of these children.

Elmaadawi AZ, Jensen PS, Arnold LE, Molina BSG, Hechtman L, 
Abikoff HB, Hinshaw SP, Newcorn JH, Greenhill LL, Swanson 
JM, Galanter CA. Risk for emerging bipolar disorder, variants, 
and symptoms in children with attention deficit hyperactivity 
disorder, now grown up. World J Psychiatr 2015; 5(4): 412-424  
Available from: URL: http://www.wjgnet.com/2220-3206/full/
v5/i4/412.htm  DOI: http://dx.doi.org/10.5498/wjp.v5.i4.412

INTRODUCTION
Bipolar disorder (BD) is a chronic mental illness affec
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Abstract
AIM: To determine the prevalence of bipolar disorder 
(BD) and sub-threshold symptoms in children with atten-
tion deficit hyperactivity disorder (ADHD) through 14 
years’ follow-up, when participants were between 21-24 
years old.

METHODS: First, we examined rates of BD type Ⅰ and 
Ⅱ diagnoses in youth participating in the NIMH-funded 
Multimodal Treatment Study of ADHD (MTA). We used 
the diagnostic interview schedule for children (DISC), 
administered to both parents (DISC-P) and youth 
(DISCY). We compared the MTA study subjects with 
ADHD (n = 579) to a local normative comparison group 
(LNCG, n  = 289) at 4 different assessment points: 6, 8, 
12, and 14 years of follow-ups. To evaluate the bipolar 
variants, we compared total symptom counts (TSC) 
of DSM manic and hypomanic symptoms that were 
generated by DISC in ADHD and LNCG subjects. Then 
we sub-divided the TSC into pathognomonic manic 
(PM) and non-specific manic (NSM) symptoms. We 
compared the PM and NSM in ADHD and LNCG at each 
assessment point and over time. We also evaluated 
the irritability as category A2 manic symptom in both 
groups and over time. Finally, we studied the irritability 
symptom in correlation with PM and NSM in ADHD and 
LNCG subjects.

RESULTS: DISC-generated BD diagnosis did not differ 
significantly in rates between ADHD (1.89%) and LNCG 
1.38%). Interestingly, no participant met BD diagnosis 
more than once in the 4 assessment points in 14 years. 
However, on the symptom level, ADHD subjects rep-
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ting approximately 5.7 million United States children 
and adults, with adult prevalence rates about 2.6% 
of the United States population[1]. Pediatric bipolar 
disorder (PBD) has been surrounded by considerable 
debate[2] with experts divided about applying the adult 
based DSMIV criteria to children and adolescents[3]. 
Proponents for different criteria[4,5] argue that children 
are less likely to show clear episodes, more likely to 
demonstrate more chronic manialike symptoms, and 
more often meet Criterion A principally via Irritability, not 
Euphoria[3]). If these arguments are correct then BD not 
otherwise specified (rather than BP type Ⅰ with mania or 
BP type Ⅱ with hypomania) might be the most accurate 
diagnostic “label” to characterize these children[57]. Yet 
many of these same children could also be appropriately 
diagnosed with attention deficit hyperactivity disorder 
(ADHD), comorbid with Oppositional Defiant Disorder 
(ODD), anxiety, depression, and/or intermittent explo
sive disorder. This lack of clarity and agreement among 
researchers and clinicians on the diagnostic criteria 
may have contributed to the fortyfold rise in reported 
prevalence of PBD over the last two decades[8]. 

Additional difficulties in PBD diagnostic clarity may 
be due to the overlap in some of the (mania) symptom 
criteria with ADHD criteria, such as “inattention” (ADHD) 
and “distractibility” (BD); “often talks excessively” 
(ADHD) and “more talkative than usual” (BD); and 
is often “on the go” or often acts as if “driven by a 
motor” (ADHD) and “increased goal directed activity 
or psychomotor agitation” (BD). In addition, many 
symptoms commonly occurring within children with 
ADHD (even though not currently part of the symptom 
criteria), but explicitly identified within BD (mania) 
criteria include “decreased need for sleep” and “irrita
bility”. Because this latter symptom is common in ADHD 
and most other mental disorders, researchers have 
tried to distinguish whether irritability is (or should be) a 
major Criterion A for BD[9,10].

Although the cooccurrence of ADHD and BD is well 
documented, has a distinct phenotype, and evinces 
more unfavorable outcomes than either disorder 
alone[11,12], identifying each disorder in the context of the 
other remains a challenging task for clinicians. Though 
some research suggests that children with ADHD are at 
increased risk of developing BD[13], the actual proportion 
of ADHD children who eventually develop BD remains 
controversial[1416]. The Longitudinal Assessment of 
Manic Symptoms (LAMS) study (n = 707, aged 612)[11] 
reported that ADHD and BD comorbidity was no greater 
than chance considering the rate of each disorder in the 
sample. Moreover, ADHD was not a significant risk for 
earlier BD; there was no difference in age of BD onset 
between the “BD alone” and “comorbid BD and ADHD” 
groups, and there was no crossdiagnosis familial 
loading[17]. In addition, Mannuzza et al[18] in a review of 
comorbidity in ADHD, identified both limitations and gaps 
in the current literature with regard to the estimates of 
comorbidity in both adult and childhood ADHD. Their 
33-year follow-up study revealed no significantly greater 

risk for emergence of BD within ADHD than found in the 
general population. 

Investigators attempting to understand the degree 
of risk conferred by the presence of one condition to 
develop the other have adopted several strategies, 
including analyses that attempt to control for, or remove, 
confounding (or overlapping) ADHD/BD symptoms[16]. 
Such analyses lead to substantial reductions (24%53%) 
in the proportions of ADHD/BDdually diagnosed children, 
who continue to meet BD diagnostic criteria[19,20]. Even 
when the issue of overlapping symptoms is accounted for, 
studies have generated different estimates concerning 
the likelihood that children with ADHD manifest BD, 
either crosssectionally or longitudinally, with estimates 
ranging from 28%[21] to as low as 1.5%[18,22], leading 
critical reviewers to call for additional research, especially 
longitudinal studies that might clarify the exact nature 
of the relationship between ADHD and BD[23]. Another 
strategy Brotman et al[24] utilized to recognize bipolar 
variants which identified youths with chronic irritability 
phenotype that lacked the pathognomonic symptoms 
of euphoria and grandiosity, thereby creating the clinical 
syndrome called severe mood dysregulation or (SMD). 
Interestingly, in comparison to the episodic narrow 
band BD, youngsters with SMD have a higher rate of 
ADHD comorbidity. Such intermediate phenotypes’ of 
child bipolar diagnoses has been a significant advance 
for the field. Therefore, following Leibenluft’s research, 
investigators were interested to differentiate subtypes of 
BD and its relationship with ADHD. 

Moreover, given the possible overlap of some 
ADHD and BD symptoms, including some clinically 
challenging symptoms that often complicate the 
course and management of both conditions (irritability, 
aggression)[25], as well as the genetic characteristics 
shared between them[26], researchers have increasingly 
called for a strategy of studying children with ADHD, 
in order to better understand the prevalence of bipolar 
symptomatology and the BD diagnosis[7]. 

For researchers striving to obtain unbiased estimates 
of the likelihood of a child diagnosed with ADHD con
currently meeting criteria for or eventually developing 
full symptoms of BD, epidemiologically ascertained, 
prospectively followed samples are required. In the 
absence of such data (usually the case within the 
continental United States), one viable strategy might 
be to study the emergence of BD within an ADHD 
sample, assuming that the ADHD sample has been 
identified early (before BD onset), rigorouslydefined, 
longitudinally followed, and is generally representative 
of children with ADHD[6,27]. 

The longitudinal database now available from the 
NIMH Multimodal Treatment Study of Children with 
ADHD (MTA)[2830] might be used to better understand 
the emergence of BD, given the early diagnosis of 
ADHD. Although the MTA’s principal aim was to evaluate 
different treatment approaches for ADHD, the study 
employed a rigorous assessment strategy, large sample 
size, geographic diversity and heterogeneity, and all 
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were based on the DISCYA (selfreport), since parents 
rarely completed these diagnostic data at the final 2 
time points, once youth reached ages > 18 years. 

DISC bipolar symptoms
In addition to generating Mania or Hypomania 
diagnoses, the DISC assesses each of the individual 
symptoms that are required in order to meet BD diagno
stic criteria. Thus, the DISC mania module inquires 
about 13 symptoms that are used to establish the 
presence or absence of the 9 DSMIV A and B criteria of 
mania or hypomania. Thirteen questions are required 
because a) “inflated selfesteem or grandiosity” is 
broken into 2 questions; and ”increased goal directed 
activity (social, work or sexual) or agitation” is broken 
into 4 questions. Within the DISC, when a specific 
symptom is endorsed, additional questions were asked 
to determine if that symptom is truly positive, according 
to the DSM criteria (e.g., does that symptom meet the 
additional criteria for symptom duration, associated 
impairment, cooccurrence with other symptoms, etc.). 
Those symptoms that met these stringent criteria were 
counted in a “Total Symptom Count” (TSC). 

Identifying DISC-derived bipolar variants
Following previous investigators[16] we computed 
TSCmodified (TSCM) scores, by subtracting 3 BD 
symptoms that could be considered to overlap with the 
ADHD symptoms of talkativeness, distractibility, and “on 
the go” (restlessness).

Besides these three symptoms, many others that 
occur in children with ADHD are also important for 
bipolar diagnosis, e.g., irritability. Therefore, we decided 
to examine BD symptomology by separating symptoms 
more specific to mania (pathognomonic) from non
specific symptoms. Pathognomonic Manic (PM) sym
ptoms included elevated mood, grandiosity, inflated self-
esteem, and increased goal directed activity (socially, 
sexually, and at work) (n = 6); and Non-Specific Manic 
(NSM) symptoms included irritability, decreased need 
for sleep, impulsive behavior, racing thoughts, pressured 
speech, distractibility, and restlessness (n = 7) (total = 
13). 

Evaluating irritability criteria
Irritability was evaluated at the symptom level to 
determine if it was more likely to correlate with elevated 
PM or NSM (excluding irritability) scores, and whether 
this differed between ADHD and LNCG.

Statistical analysis
Descriptive analyses were performed for all symptom 
and diagnosis frequency rates, comparing differences 
in frequency between MTA and LNCG subjects χ 2 (and 
Fishers Exact Tests when appropriate). Subsequent 
analyses examined TSC across all subjects and 
compared group TSC means between ADHD and 
LNCG subjects. Second, given the longitudinal nature 

of the diagnostic advantages afforded by following 
participants into young adulthood, when BD most often 
emerges[31]. We analyzed BD and ADHD at the sym
ptom level from baseline through the 14year followup 
data, in order to determine whether or not participants 
demonstrate BD and BPNOS variants over followup.

MATERIALS AND METHODS
Study Sample
At study outset, MTA investigators recruited 579 
children (ages 7.09.9 years) with DSMIV ADHD
Combined Type across 6 sites. Eighty percent of the 
sample was males and 20% were females (M = 465, F 
= 114). Sixty one percent of ADHD subjects were white 
Caucasian, 20% were African American and 8% were 
Hispanics. For comparison purposes, a “local normative 
comparison group” (LNCG, n = 289) was added to 
the study at 24 mo from the original baseline. LNCG 
children were matched with the initially selected children 
with ADHD, in order to reflect the same community, 
school, sex (Males = 235, Females = 54), and age 
composition as original participants. Children with 
presumed BD were meant to be excluded. Also, children 
on antipsychotic agents or hospitalized within the last 6 
mo were excluded. The institutional review board at the 
Mayo Clinic, Rochester, Minnesota approved the study, 
last approval date 10/31/2014; IRB number 1200748. 
The study was determined as minimal risk retrospective 
chart review. 

Assessment points
ADHD participants were evaluated at baseline, 14, 24, 
36 mo, and then at 6, 8, 10, 12, and 14 years. LNCG 
participants completed the same assessments at 24 mo 
(LNCG baseline) and beyond. 

Diagnostic assessments
The Diagnostic Interview Schedule for Children (DISC), 
developed by NIMH to assess more than 30 mental 
disorders, was administered to both parents (DISCP) 
and youth (DISC)[32]. Through 3year followup the 
DISCP was used, followed by DISC Ver. 2.3/3.0 with 
both child and parent at the 6 years followup, then the 
DISC4 for parents at 8 years followup, and finally, a 
young adult selfreport version of the DISC (DISCYA) at 
the 12 and 14year followups. For this study, we focus 
on the DISC mania and hypomania assessments at 6, 8, 
12, and 14 years. At those four followup assessments, 
retention rate of study participants with completed 
mania and hypomania assessments were: ADHD: 76%, 
62%, 65%, and 73%; LNCG: 85%, 76%, 82%, and 
84%, respectively. 

DISC bipolar diagnoses
Computer programs were used to generate the DSM 
diagnoses of Mania or hypomania within the last year’s 
timeframe covered within DISC interviews. Diagnoses 
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of the study and availability of multiple values for key 
outcomes (TSC, NSM, PM, etc.) within and across 
individuals over time, we used mixedeffects random 
regression methods (RRM) to examine the effects of 
group status (ADHD vs LNCG) or Irritability (Y/N), time, 
and group × time across all time points. The entire 
model tests the effect of the 3 variables interacting with 
each other. Now the preferred approach over traditional 
repeated measures ANOVAs for longitudinal studies, 
RRM allows all cases (even those with missing data) 
to contribute to the overall analysis, and may be less 
subject to selection/attrition biases.

RESULTS
DISC bipolar diagnosis
No significant differences were found between ADHD 
and LNCG groups in the frequency of mania/hypomania 
clinical diagnoses at any assessment point of 6, 8, 12, 
or 14 years (χ 2 = 0.024, P = 0.8). In fact, the preva
lence rates, 0.24%1.38% at different times for the 
ADHD subjects and 0%0.93% at different times for 
the LNCG subjects, were very close to estimated bipolar 
prevalence rates in the general (adult) population. 
Fifteen subjects were diagnosed with DISCMania (n = 7) 
and Hypomania (n = 8). Their demographic differences 

from the whole sample were: 60% vs 80% males; 53% 
vs 62% Caucasian; one third vs 18% AfricanAmerican 
(Table 1). Interestingly, the total of 15 participants (4 
LNCG and 11 ADHD), met the DISC computed BD 
only once in all assessment points in 6, 8, 12 and 
14years (Table 2).

Bipolar symptom level
At all assessment points (6, 8, 12 and 14years), 
ADHD subjects reported significantly more of the 13 
symptoms of the DISC mania/hypomania module (TSC) 
with means of 3.0 (ADHD) and 1.7 (LNCG) symptoms 
(Table 3). RRM confirmed significant effects of the 
overall model (df 3, 2538; F = 63.9; P < 0.0001), as 
well as all specific factors within the model: group status 
(ADHD vs LNCG) (F = 177.1; P < 0.0001), time (F = 5.1; 
P < 0.02), and change of symptoms in groups over time 
(F = 5.4; P < 0.02). Thus, although ADHD subjects did 
not show higher rates of BD diagnoses, they did have 
almost twice the rates of bipolarmania symptoms at 
the 4 assessment points, and over time. They did have 
almost twice the rates of bipolarmania symptoms at the 
4 assessment points, and over time.

Bipolar variants
In order to explore the possible ADHD  mania sym
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ADHD LNCG

Mania Hypomania Prevalence (%) Mania Hypomania Prevalence  (%)
6 yr 1 1 0.45 0 0 0
8 yr 2 3 1.38 1 1 0.93
12 yr 1 2 0.79 1 0 0.42
14 yr 1 0 0.24 0 1 0.41
Total 5 6 1.89 2 2 1.38

Table 1  Diagnostic interview schedule for children-computed bipolar diagnoses in attention 
deficit hyperactivity disorder group and local normative comparison group at 6, 8, 12, and 14 
years follow-ups

6 yr 8 yr 12 yr 14 yr Total

LNCG Manic Missing Yes No No 2
No No Yes No

Hypomanic No Yes No No 2
No No No Yes

ADHD Manic Yes No No No
No Yes Missing No
No Yes No No 5
No No Yes No
No No No Yes

Hypomanic Yes No No No
No Yes No No
No Yes No No 6
No Yes No No
No Missing Yes No
No No Yes No

Table 2  Diagnostic interview schedule for children-bipolar diagnosis consistency at 6, 8, 12, and 
14 years follow-ups

Elmaadawi AZ et al . Emerging bipolar variants in children with ADHD

ADHD: Attention deficit hyperactivity disorder; LNCG: Local normative comparison group.

ADHD: Attention deficit hyperactivity disorder; LNCG: Local normative comparison group.



ptom confounds, as well as symptom specificity, we 
proceeded in the following three steps: 

After applying the Wozniak adjustment to remove 
bipolar symptoms that overlapped with ADHD diagnostic 
criteria[16], we calculated modified TSC scores (TSC-M) 
for both groups. RRM analysis revealed that ADHD 
group subjects continued to endorse significantly more 
symptoms, with TSCM means of 2.2 (ADHD) and 1.4 
(LNCG) (df 3, 2538; F = 38.8; P < 0.0001). ADHD vs 
LNCG group status was the only factor linked to higher 
TSCM (F = 114.8; P < 0.0001), and neither time nor 
group x time factors contributed significantly. 

Likewise, overall RRM analyses of PM were 
significant (df 3, 2524; F = 30.5; P = 0.0001), with 
PM means over all time points of 1.3 (ADHD) and 0.9 
(LNCG). Both ADHD vs LNCG group status and time 
were significant factors for PM decreasing with time 
(F = 71.2; P < 0.0001; and F = 17.6; P < 0.0001, 
respectively) but not group × time). 

Finally, the RRM analyses of NSM comparing groups 
over time yielded significant overall model effects (df 3, 
2537; F = 69.3; P < 0.0001); with means of 2.0 (ADHD) 
and 1.1 (LNCG), and with significant ADHD vs LNCG 
group status: F = 194.7; P < 0.0001 and group × time: 
F = 12.1; P = 0.0005. These NSM differences in means 
between the ADHD and LNCG groups appeared twice as 
large as differences found above in PM scores, raising 
the possibility of a group (ADHD vs LNCG) × symptom 
type (PM vs NSM) interaction.

To examine this possible interaction, and to provide 
a sensitive test of the differential association of the 
relative proportions of PM vs NSM symptoms in ADHD 
vs LNCG subjects, we divided each subjects’ total PM 
by the total possible number of PM symptoms, thereby 
generating for each one a specific ratio (0.0 to 1.0) of 
PM symptoms; we also computed similar ratios for NSM 
for each subject (again, 0.0 to 1.0). Then, to test the 
interaction, i.e., differences in their relative proportions 
of PM vs NSM symptoms, we constructed a new vari
able by subtracting the NSM ratio from the PM ratio 
for each subject at each time point, thus generating 
rPM  rNSM difference scores, yielding a possible range 
of differences from 1.00 to +1.00 for each subject 
(positive score 0 to +1.0 is associated with PM and 
negative score 1.0 to 0 with NSM). Upon testing ADHD 
vs LNCG subjects on these difference scores, groups 

differed significantly, with disproportionately higher NSM 
ratios in subjects with ADHD, and significant change of 
ADHD group, shifting from NSM to PM over time. The 
entire RRM was significant (df 3, 2523; F = 20.1; P < 
0.0001). All Variables were significantly linked to rPM 
 rNSM difference scores, including group status, time, 
and group × time (Figure 1).

Finally, we sought to examine the role of irritability 
across both ADHD and LNCG, and to assess its possible 
specificity/nonspecificity as a key mania symptom 
criterion (Criteria A2), following 3 steps: 

First, we calculated irritability criterion frequencies 
across the 2 groups. As expected, ADHD subjects repo
rted significantly higher irritability compared to LNCG 
subjects, with relative risk of irritability 2.01 in ADHD 
subjects compared to the LNCG across the entire study 
(χ 2 = 122.2, P < 0.0001). 

We then assessed the relationship between 
irritability and the 2 mania symptom subscales (PM and 
NSM), after adjusting NSM values to remove irritability 
from its totals. The RRM model revealed that irritability 
was associated with both scales (PM: df 3, 2524; F = 
86.5; P < 0.0001; NSM: df 3, 2524; F = 114.6; P < 
0.0001). 

Because irritability was associated with both PM and 
NSM, we created difference score ratios as described 
in paragraph 3 above, allowing us to examine any 
differences in irritability associations between PM 
and NSM across LNCG and ADHD subjects. Findings 
revealed that compared to LNCG subjects, ADHD 
subjects’ likelihood of manifesting irritability significantly 
increased over time as the PMNSM difference score 
decreased (became more negative) towards a greater 
preponderance of NSM symptoms (Overall Model RRM: 
df 3, 2538; F = 43.2 P ≤ 0.0001). All variables were 
linked to PMNSM difference scores (irritability status, 
time, and irritability × Time (see Figure 2).

DISCUSSION
Our prevalence analyses of PBD and adult BD from 
DISCcomputed mania and hypomania diagnoses 
among subjects with and without ADHD (MTA vs LNCG 
subjects) revealed no significant differences in the 
small numbers and proportions of individuals meeting 
DSM BD criteria, paralleling the results of Mannuzza[33]. 
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Assessment point ADHD LNCG DF F ratio P  values

n Mean ± SD n Mean ± SD
6 yr 441    3.38 ± 2.54 246 1.85 ± 1.93   1687   68.58 < 0.0001
8  yr 360  2.89 ± 2.3 219 1.45 ± 1.69   1578   63.70 < 0.0001
12  yr 378    3.05 ± 2.85 236 1.77 ± 2.07   1613   35.80 < 0.0001
14  yr 420    2.64 ± 2.59 242 1.72 ± 2.00   1661   22.51 < 0.0001
TSC Over Time 579 3.0 ± 0 32538 63.9 < 0.0001

Table 3  Diagnostic interview schedule for children bipolar mania total symptoms count in attention deficit hyperactivity disorder 
and local normative comparison group

Elmaadawi AZ et al . Emerging bipolar variants in children with ADHD

ADHD: Attention deficit hyperactivity disorder; LNCG: Local normative comparison group; TSC: Total symptoms count.



Interestingly, despite the fact that all subjects who were 
diagnosed with mania or hypomania by the DISC were 
evaluated at least 3 times, and 80% of them were 
evaluated in all 4 assessment points (614 years), none 
received mania or hypomania diagnoses more than 
once (Table 1). These findings raise questions about the 
stability of BD diagnoses over time, especially during 
early development  assuming reliability of the DISC, 
DIS, and DISCYA[32]. After Shaffer et al[32] developed 
the DISC, many researchers widely evaluated the 
reliability and validity of the DISC, in comparison to 
other diagnostic tools. The results were consistent with 
high testretest reliability across the study sample[34,35].

Various large epidemiological studies over the last 
3 decades both in the United States and Europe have 
also noted that the diagnostic stability of all affective 

disorders (BP Ⅰ, BP Ⅱ, and major depressive disorder) 
varied depending on socioeconomic and even cultural 
factors[36,37]. Knowledgeable commentatorskeptics 
have raised concerns that both clinicians and clinical 
investigators alike are prone to succumb to the “Clinician’s 
Illusion” as observed in psychosis[38]. Almost 30% of 
individuals who suffered from a psychotic episode never 
reexperience further episodes after the first one  a 
finding that is likely only observable within community-
wide, diagnostically rigorous longitudinal studies. 
Nonetheless, these concerns must be tempered by 
the realization that BD is by definition episodic, so that 
varying presence of diagnostic symptoms over time is 
to be expected.

Given the lack of significant differences found here 
between subjects with ADHD and local normative 
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Figure 1  Attention deficit hyperactivity disorder and local normative comparison group in relation to the relative proportion which represents the ratio 
of pathognomonic mania - the ratio of non- specific mania across all study subjects. Positive score 0 to +1.0 is associated with more PM than NSM. Negative 
score -1.0 to 0 is as associated with more NSM than PM. Entire Model was significant RRM (df 3, 2523; F = 20.1; P ≤ 0.0001).  All Variables (Group status, 
assessments time, and the changes of group status over time) were linked to RP changes (effect of Groups Status: F = 39.9; P ≤ 0.0001- effect of Time: F = 14.7; P 
≤ 0.0001, and the interaction of Group × Time: F = 12.1 P ≤ 0.0005).  ADHD patients started with a preponderance of NSM over PM symptoms and the LNCG with 
a preponderance of PM over NSM symptoms, but the ratios converged over time. RP: Relative proportion; PM: Pathognomonic mania; NSM: Non- specific mania; 
ADHD: Attention deficit hyperactivity disorder; LNCG: Local normative comparison group.
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comparison subjects in BD diagnoses, we sought to 
determine if individuals from the ADHD group had 
more subthreshold BD symptoms compared to the 
LNCG group. These analyses revealed that in fact, 
ADHD study subjects had higher BD symptoms (TSC 
scores) than LNCG subjects. Higher TSC in children 
with ADHD may count for the 40 folds increase in the 
BD diagnosis in the community. Although some authors 
have indicated that childhood ADHD may pose risks for 
developing BD over time; these 14year longitudinal 
findings call this conclusion into question. We found an 
interesting decline of the TSC score over time in ADHD 
subjects. Eventually the TSC scores of young adults 
with ADHD were more similar to LNCG subjects by 
14 years (though still significantly greater). Although 
childhood ADHD was unrelated to full BD diagnosis, it 
did pose a significant risk for BD symptoms (TSC) over 

time. However, the presence of an interaction effect 
(time × group) indicated that these symptom elevations 
(vs LNCG) decreased from 6 to 14 years’ followup. It 
is possible that these decreases in TSC counts might 
continue their declines over time.

These results are compatible with crosssectional 
baseline analyses from the LAMS study[11,17]. This 
sample was clinically recruited to be enriched with 
high levels of manic symptoms, but more of the chil
dren (age 612) had ADHD than bipolar spectrum 
disorder, illustrating the overlap of NSM. Considering 
the possibility of Berkson bias (independent psychiatric 
disorders may associated in clinical sample due to the 
higher chance of seeking medical attention)[39], yet the 
overlap of diagnoses (comorbid ADHD and BD) was no 
greater than expected by chance from the prevalence of 
each disorder in the sample. The ADHDalone children 
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Figure 2  Group (The Irritability Criterion with irritability vs No irritability) in relation to relative proportion of Pathognomonic Mania Ratio - Non-Specific 
Mania Ratio: Positive score 0 to +1.0 links irritability to pathognomonic mania rather than non- specific mania and negative score -1.0 to 0 links the 
irritability status with non- specific mania rather than pathognomonic mania: Entire Model Random Regression Methods (df 3, 2523; F = 17.7; P < 0.0001). 
All Variables (Group status, assessments time, and the changes of group status over time) were linked to RP changes (effect of Irritability Status: F = 27.3; P < 0.0001; 
effect of Time: F = 32.5; P < 0.0001, and interaction of Irritability × Time: F = 4.3; P < 0.04).  Irritability is linked at all time points with greater NSM than PM, and the 
linkage increases over time. Yes: Irritability present; No: Irritability not present. RP: Relative proportion; PM: Pathognomonic mania; NSM: Non- specific mania; ADHD: 
Attention deficit hyperactivity disorder; LNCG: Local normative comparison group; RRM: Random regression methods.
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had fewer manic symptoms than those with BD alone 
but more than those with neither diagnosis (those 
with other psychiatric diagnoses), while the BDalone 
children had more ADHD symptoms than those with 
neither diagnosis but less than those with ADHD alone. 
The ADHDalone children had the same frequency of 
irritability as those with neither ADHD nor BD, which 
was half the rate in those with BD (with or without 
comorbid ADHD). 

One possible interpretation is that the confounding 
of ADHDassociated symptoms with BD diagnoses 
may result in differences between ADHD subjects’ 
vs normal comparison children’s TSC scores during 
earlier development, and over time these confounding 
symptoms dissipate. Thus, the application of develo
pmental considerations within DSM-5 in the classification 
of mental illness may help clinicians and researchers to 
be more careful making the BD diagnosis in the earlier 
stages of development[40]. 

Seeking to understand these differences in TSC 
scores, we like previous investigators (15), evaluated 
BD at the symptom level, eliminating DSM ADHD/
BD overlapping symptoms (distractibility, on the go
restlessness, and talkativeness). Taking further steps 
to “unpack” and better understand BD symptoms, 
we separated those BD symptoms that might be a 
part of a nonspecific presentation with ADHD (NSM) 
from those that were more specific to BD (PM). We 
found that ADHDdiagnosed subjects who presented 
with one or more BD symptoms were more likely than 
LNCG subjects (with one or more BD symptoms) to 
show elevated NSM (vs PM) symptoms. Thus, the 6 PM 
symptoms as we defined them (expansive or euphoric 
mood, inflated self-esteem, grandiosity, and increased 
goal directed activity) were relatively less likely to be 
present among ADHD subjects with a BD symptom 
than comparison subjects with a BD symptom. 

Although later followups may raises the question 
of selfreport bias in ADHD subjects that lean to under 
report, however our analyses of PM and NSM changes 
over time among ADHD vs control subjects showed 
a time × diagnostic status (ADHD vs LNCG) effect 
for NSM only, revealing a gradual greater diminution 
of nonspecific mania symptoms among ADHD than 
among LNCG subjects. Moreover, children with ADHD 
had persistently stable PM differences from LNCG 
subjects. The gradual abatement of NSM symptoms 
may facilitate distinguishing between ADHD and BD in 
older adolescents and adults; conversely the distinction 
may be obfuscated at earlier ages. The clinical impli
cation is to observe over time in doubtful cases, as 
recommended by the LAMS group[41]. 

Although the differences in PM and NSM counts 
between ADHD and LNCG subjects were small, they 
appeared twice as large for NSM as for PM (mean 
symptom difference between ADHD and LNCG was 
0.4 for PM and 0.9 for NSM) with both counts higher 
in ADHD than LNCG subjects. ADHD subjects had 
proportionally more NSM and PM symptoms, compared 

to LNCG subjects, with the difference diminishing over 
time. One might speculate that ADHD subjects tend 
to be “messy”, i.e., have many associated non-specific 
symptoms) during earlier childhood years, and these 
non-specific symptoms (if they overlap with BD criteria) 
might result in ADHD subjects being misdiagnosed 
with Bipolar disorder (NOS or even Ⅰ or Ⅱ), despite 
their lacking most PM symptoms. It is unclear if such 
children/youth carry some bipolar genes or have a 
subthreshold bipolar variant, or perhaps a different 
disorder altogether. However, the fact that the symptom 
counts decrease over time makes this unlikely. One 
way to guard against early over diagnosis is to require 
episodicity and at least 3 of the pathognomonic sym
ptoms, as done in the COBY and LAMS longitudinal 
studies. We may also hypothesis association of the 
paradigm shift of BD symptoms and the decline in 
impulsivityhyperactivity symptoms of ADHD over time.

To further understand these elevations in NSM 
symptomatology in ADHD vs LNCG subjects, we exa
mined the irritability criterion, particularly in view 
of its inclusion as one of A criteria in DSM for BD, 
and given its common phenotypical presentation in 
child psychopathology, including ADHD. Our results 
were compatible with findings from other studies[42]: 
children with ADHD are more irritable than the normal 
population, and over time, fewer young adults with 
ADHD report the irritability symptom, in contrast to a 
more stable but lowerlevel presence in LNCG subjects 
(significant group × time effects). However, due to the 
increasing linkages over time of irritability with NSM 
symptoms (vs PM symptoms) in both ADHD and LNCG 
groups, our final PM-NSM difference score analysis vis
àvis irritability suggests that irritability may be a non
specific component of chronic psychopathology, not only 
for BD, but also for unipolar depression, anxiety, ADHD 
and other forms of psychopathology. In their study 
of patients with a subtype of SMD, Stringaris et al[43] 
also reported such conclusions. If irritability is indeed 
increasingly linked to NSM symptoms over time, the 
question might be raised, should we reconsider irritability 
as an A criterion for the diagnosis of BD? It is possible 
that the new DSM5 disruptive mood dysregulation 
disorder diagnosis may help clinicians find a more fitting 
diagnosis for children with chronic, severe irritability, 
although initial studies of its reliability raise concerns 
about its viability[44].

Future BD diagnostic criteria might need to eliminate 
symptom confounds and overlaps. For example an 
exclusionary clause might be created  i.e., in the 
presence of childhood ADHD, more symptoms might 
be required, or “irritability” might be excluded as an A 
criterion. More longitudinal research is required, both 
of patients first identified by manic symptoms (e.g., 
LAMS), and of those first identified with ADHD, if we are 
to fully understand what symptoms should characterize 
“true” BD or its variants across development, in view of 
longitudinal studies of highrisk children from parents 
with BD[45]. These studies indicate that emerging BD 
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is not characterized by early onset irritability or ADHD, 
but instead by unfolding anxiety symptoms and sleep 
disturbances, before the first manic or hypomanic 
episode.

The limitation of our study involves the confining 
use of using a structure interview (DISC) that does not 
interpret invalid responses or atypical presentations, 
despite the fact that the assessment was conducted 
by experienced trained interviewers. There is also the 
possibility of positive illusionary bias in the ADHD group 
from self reporting[46]. Moreover, like most retrospective 
studies, we were subject to recall bias, especially with 
relatively long followup over 14 years, and lengthy 
assessment intervals. The retention rate over 14 years 
was 75%, which also created a possible differential 
dropout in subjects with severe symptoms. With such 
limitations, we attempted to overcome the under
sample bias with RRP analysis.

Our findings suggest that individuals with childhood 
ADHD followed into early adulthood (ages 2124) do not 
appear to be at a significantly greater risk for developing 
the full diagnostic picture of BD than comparison sub
jects. Although adolescents/young adults with ADHD 
do report modestly higher BD symptoms (e.g., TSC 
scores) over time than comparison subjects, one 
might expect higher symptoms of many different types 
among patients who have been ascertained on the 
basis of having at least one disorder (ADHD, in this 
case), compared to nonclinical community subjects. 
These BD symptom elevations tend to be non-specific 
rather than pathognomonic, and they decline over 
time in adolescence and young adulthood. Further, 
BD diagnosis was not persistent at early stages of 
development. Irritability, one of the A criteria for BD 
diagnosis, was more associated with NSM than PM 
symptoms. Our findings suggest caution when making 
BD diagnoses in youth and young adults with histories 
of childhood ADHD. Moreover, because the irritability 
criterion was linked to increases in the percentage 
of nonspecific rather than pathognomonic bipolar 
symptoms, future BD classification attempts should 
consider whether its continued inclusion as one of 2 
alternative essential (Alevel) criteria for BD diagnosis 
is warranted in children. A possible solution is to require 
more PM symptoms when irritability is used for the A 
criterion, as was done for bipolarNOS in the LAMS and 
COBY studies.
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COMMENTS
Background
Pediatric bipolar disorder (PBD) is one of the most debatable mental illnesses 
of our time. Experts have been divided about whether the adult-based DSM 
criteria apply to children and adolescents. Interestingly, the diagnosis of PBD 
has risen 40-fold over the last two decades with bipolar-NOS being the most 
common diagnostic type. The prevalence of PBD ranges from 2.6% to a higher 
prevalence of 6.4%, which was reported when the subthreshold cases were 
included rather than classic Bipolar Disorder (BD). The differences in rates and 
difficulties of capturing PBD are related to many factors. First of all, BD presents 
in children and adolescents differently from adult BD, as children are less likely 
to show clear, (i.e., more chronic), episodes. Also, unlike adult bipolar, the 
most common Criteria A of mania in PBD is irritability, not euphoria. However, 
irritability is also a common symptom in many psychiatric disorders in children 
and adolescents. More importantly, there are notable overlaps in many of the 
specific symptom criteria for both PBD and more common disorders, such 
as attention deficit hyperactivity disorder (ADHD), thus making differentiating 
diagnosis challenging.

Research frontiers
Misdiagnosing PBD would have detrimental consequences to children, if 
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ADHD treatments for such children prove to be harmful, or would delay more 
appropriate PBD treatments. Hence, the relation between PBD comorbid 
phenotype, and ADHD, has continued to be the source of considerable 
study and debate for many years. Thus, the new DSM-5 disruptive mood 
dysregulation disorder, is an attempt to reduce over-diagnosing pediatric BD. 

Innovations and breakthroughs
The auhors careful evaluation of bipolar symptoms suggests future revisions 
of the DSM may be necessary to re-evaluate the special status of irritability as 
one of two required (A criterion) symptoms for making a BD diagnosis.

Applications
Findings suggest that individuals with carefully diagnosed ADHD may not be at 
a significant risk for developing BD, vs controls. Given the lack of meaningful 
diagnostic differences and only modest differences in PBD symptom counts, 
the auhors were surprised to find that childhood ADHD diagnostic status 
predicted a greater likelihood of non-specific mania symptoms, rather than more 
pathognomonic symptoms. This suggests that such elevations might reflect 
general psychopathology rather than BD, per se. Even irritability, one of the 2 “A” 
criteria required for BD diagnosis, was more associated with non-specific mania 
than specific symptoms. Findings suggest that clinicians should be cautious 
when making a PBD diagnosis with individuals with histories of childhood 
ADHD. Such individuals with elevated non-specific BP symptoms, (sometimes 
called “messy” ADHD), may in fact be just that - “messy ADHD”. However, it is 
also possible that they may have a different disorder altogether, a question thus 
requiring more research and study.

Terminology
MTA is the Multimodal Treatment Study of Children with ADHD (MTA). NIMH 
funded the study in the 90th of the last century. The main principal aim was 
to evaluate different treatment approaches for ADHD; the study employed a 
rigorous assessment strategy, large sample size, geographic diversity and 
heterogeneity of study subjects. DISC is a highly structured diagnostic interview 
assessment. NIMH to diagnose over 30 mental illnesses created it. TSC: 
Total symptoms count, which represents the total 13 questions that generated 
by the DISC to establish the diagnosis of Mania or Hypomania. PM: is the 
pathogmonic manic symptoms, included elevated mood, grandiosity, inflated 
self-esteem, and increased goal directed activity (socially, sexually, and at 
work), total of 6 DISC questions. NSM: Nonspecific manic symptoms included 
irritability, decreased need for sleep, impulsive behavior, racing thoughts, 
pressured speech, distractibility, and restlessness; total of 7 DISC questions.

Peer-review
The present findings raise questions about the stability of BD diagnoses over 
time, in particular during early development. However, it is also important to 
state that the authors adopted in their study a structure interview (DISC) that 
does not consider invalid responses or atypical presentations. 
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