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(e.g., the other mood symptoms of bipolar disorder and 
the hyperarousal of severe mood dysregulation).

The difference between DESR associated with ADHD 
and the mood instability of pediatric bipolar disorder is 
of particular importance given that these two disorders 
respond to different pharmacologic treatments. Notably, 
bipolar disorder is far less prevalent than DESR in ADHD 
patients, with approximately 15% of clinically referred 
ADHD adults having a lifetime history of bipolar disorder 
(12). In contrast, Barkley et al. (3) found that 60% of adults 
with ADHD in a clinical sample reported traits of DESR, 
relative to 15% of comparison subjects. Similar symptoms 
were seen in one-third of adults with ADHD participat-
ing in registration trials for atomoxetine (13) and in more 
than one-half of adult patients in a smaller clinical trial of 
osmotic-release oral system methylphenidate (2). Bark-
ley and Fischer (14) showed a higher prevalence of DESR 
in adults with ADHD with persistent symptoms relative 
to those without persistent symptoms. In their sample, 
DESR was correlated with functional impairment beyond 
that accounted for by ADHD. We recently found that 61% 
of a sample of community-ascertained adults with ADHD 
reported DESR of greater severity than 95% of compari-
son subjects (6). DESR was only partially accounted for 
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Objective: A growing body of research sug-
gests that deficient emotional self-regula-
tion (DESR) is prevalent and morbid among 
patients with attention deficit hyperactivity 
disorder (ADHD). Family studies provide a 
method of clarifying the co-occurrence of 
clinical features, but no family studies have 
yet addressed ADHD and DESR.

Method: Participants were 83 probands 
with and without ADHD and 128 siblings. 
All were assessed for axis I DSM-IV con-
ditions with structured diagnostic inter-
views. The authors defined DESR in adult 
probands and siblings using items from 
the Barkley Current Behavior Scale. Analy-
ses tested hypotheses about the familial 
relationship between ADHD and DESR.

Results: Siblings of ADHD probands were 
at elevated risk of having ADHD, irrespec-
tive of the presence or absence of DESR 
in the proband. The risk for DESR was 

elevated in siblings of ADHD plus DESR 
probands but not in siblings of ADHD pro-
bands. ADHD and DESR cosegregated in 
siblings. The risk for other psychiatric dis-
orders was similar in siblings of the ADHD 
proband groups.

Conclusions: The pattern of inheritance 
of ADHD with DESR preliminarily suggests 
that DESR may be a familial subtype of 
ADHD. Our data suggest that DESR is not 
an expression of other axis I DSM-IV disor-
ders or of nonfamilial environmental fac-
tors. The authors cannot exclude contribu-
tion of non-axis-I DSM-IV disorders to risk 
for DESR and cannot determine whether 
the cosegregation of ADHD in DESR within 
families is a result of genes or familial en-
vironmental risk factors. Further investiga-
tion of DESR and its correlates and treat-
ment both in and outside the context of 
ADHD is warranted.

Adults with attention deficit hyperactivity disor-
der (ADHD) are at elevated risk for deficient emotional 
self-regulation (DESR) (1–6). DESR refers to 1) deficits in 
self-regulating the physiological arousal caused by emo-
tions, 2) difficulties inhibiting inappropriate behavior in 
response to either positive or negative emotions, 3) prob-
lems refocusing attention from strong emotions, and 4) 
disorganization of coordinated behavior in response to 
emotional activation (4). DESR traits include low frustra-
tion tolerance, impatience, and quickness to anger as well 
as being easily excited in response to emotional reactions. 
Although Wender (7) and subsequently others (4, 8, 9) 
have identified these traits as common in presentations of 
ADHD in adulthood, in DSM-IV they are not considered 
diagnostic of the disorder.

Understanding the nature of DESR among ADHD pa-
tients is consequential because DESR can be confused 
with mood disorder symptoms that can be comorbid with 
ADHD. DESR is distinct from severe mood dysregulation, 
as described by Leibenluft et al. (10), and also differs from 
the persistent and severe aggressive irritability often seen 
in pediatric bipolar disorder (11). Unlike DESR, these lat-
ter conditions are not defined by poor self-regulation, and 
their definition includes features that are not part of DESR 
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probands should be at higher risk for such disorders com-
pared with the relatives of ADHD probands.

Method

Participants

Probands were men and women between the ages of 18 and 55 
years who had children or siblings eligible for participation in the 
study. We excluded potential probands with major sensorimotor 
disabilities, psychosis, inadequate command of the English lan-
guage, or a full-scale IQ <75. No ethnic or racial group was exclud-
ed. We recruited ADHD patients and comparison subjects using 
separate ascertainment methods. The following two ascertain-
ment sources were employed to recruit ADHD probands: refer-
rals to psychiatric clinics at Massachusetts General Hospital and 
advertisements in the greater Boston area. We recruited potential 
non-ADHD (comparison) probands through advertisements in 
the greater Boston area. All available relatives of probands were 
recruited to participate in the study after contact information 
from the proband was obtained. Following description of the 
study to the participants, written informed consent was obtained 
separately from probands and relatives under procedures ap-
proved by the Massachusetts General Hospital Institutional Re-
view Board.

Based on our previous work, we included probands as having 
ADHD if they met full DSM-IV criteria for the disorder (N=127) or 
for late-onset ADHD (N=79; participants meeting full DSM-IV cri-
teria for ADHD except for the age at onset criterion). We previous-
ly demonstrated that these full and late-onset ADHD groups have 
similar clinical correlates (12, 18–20). The late-onset patients had 
onset in adolescence. The remaining participants were defined as 
not having ADHD (N=123).

To study familial risk in adult relatives, we examined a subset 
of probands who had information available about both DESR and 
ADHD for themselves and their siblings. Information on ADHD 
and DESR was available from 27 probands with ADHD and DESR 
(ADHD plus DESR probands) and 45 of their adult siblings; from 
23 probands with ADHD who did not have DESR (ADHD pro-
bands) and 40 of their adult siblings; and from 33 probands with-
out ADHD or DESR (comparison probands) and 43 of their adult 
siblings.

Assessments

Participants were assessed with the Structured Clinical Inter-
view for DSM-IV Axis I Disorders (21). We used modules from the 
Schedule for Affective Disorders and Schizophrenia for School-
Age Children–Epidemiologic version (22) to assess childhood dis-
orders. A committee of board-certified child and adult psychia-
trists who were blind to the ADHD status of participants, referral 
sources, and all other data resolved diagnostic uncertainties. Di-
agnoses presented for review were considered positive only when 
the committee determined that criteria were met to a clinically 
meaningful degree. The median reliability between individual cli-
nician- and review committee-assigned diagnoses was 0.87. Kap-
pa coefficients for individual diagnoses were as follows: ADHD 
(1.0), conduct disorder (1.0), major depression (1.0), bipolar dis-
order (0.78), separation anxiety (0.89), agoraphobia (0.80), panic 
disorder (0.77), substance use disorder (1.0), and tics/Tourette’s 
syndrome (0.68).

Interviewers were blind to ascertainment group. They had un-
dergraduate degrees in psychology and underwent several weeks 
of classroom-style training in learning interview mechanics, di-
agnostic criteria, and coding algorithms. Then, they observed in-
terviews by experienced raters and clinicians and subsequently 
conducted at least six practice interviews and at least three study 
interviews while being observed by senior interviewers. Trainees 

by other comorbid psychiatric conditions and was associ-
ated with significant adverse effect on quality of life.

Because little is known about the mechanisms underly-
ing the association of DESR with ADHD, we sought to use 
family study data to determine whether familial transmis-
sion could clarify the co-occurrence of these conditions, 
as it has for other disorders (15, 16). Family studies can de-
termine whether two conditions share familial risk factors 
or whether their co-occurrence is a result of nonfamilial 
environmental risk factors. Based on models proposed by 
Pauls et al. (17), we tested five competing hypotheses.

Hypothesis 1 posits that ADHD and DESR are etiologi-
cally independent and co-occur as a result of chance. It 
predicts equally high rates of ADHD in relatives of ADHD 
probands and ADHD plus DESR probands (relative to 
comparison probands), but DESR should be increased 
only among relatives of adults with ADHD plus DESR (rel-
ative to comparison probands). Additionally, ADHD and 
DESR should not cosegregate in families of ADHD plus 
DESR probands (i.e., the ADHD relatives should not be at 
increased risk for DESR). Refuting this hypothesis would 
eliminate any hypothesis suggesting that the association 
between ADHD and DESR is a result of a referral bias (such 
as Berkson’s bias) in which patients with multiple condi-
tions are overrepresented in referrals because of the great-
er severity of their clinical picture. Given that there are no 
population studies of ADHD and DESR to discount such 
biases, testing this hypothesis is essential to rule out this 
potential artifact, which could explain the association of 
the two conditions.

Hypothesis 2 theorizes that ADHD with DESR is a dis-
tinct subtype or an entirely separate condition. It predicts 
the same pattern as hypothesis 1, with the exception that 
it predicts strong evidence for cosegregation among rela-
tives of ADHD plus DESR adults (i.e., ADHD and DESR 
should be comorbid among relatives).

Hypothesis 3 postulates that ADHD plus DESR requires 
more familial transmissible etiologic factors for its expres-
sion compared with ADHD without DESR. This would be 
consistent with the greater severity of ADHD plus DESR 
observed in prior studies (6, 14). This hypothesis predicts 
a higher prevalence of both ADHD and DESR among rela-
tives of ADHD plus DESR probands compared with rela-
tives of ADHD probands. However, unlike hypotheses 1 
and 2, it predicts that relatives of ADHD probands are at 
greater risk for DESR than relatives of comparison pro-
bands.

Hypothesis 4 speculates that ADHD adults with and 
without DESR share common familial etiologic factors but 
differ because of nonfamilial environmental effects. This 
hypothesis predicts similar rates of ADHD and DESR in 
the relatives of both subgroups.

Hypothesis 5 posits that DESR among adults with ADHD 
is a subsyndromal manifestation of another familial dis-
order such as depression or oppositional defiant disorder. 
If this is correct, then the relatives of ADHD plus DESR 
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nificant difference in Hollingshead-Redlich socioeconom-
ic status between the siblings of the three proband groups. 
We therefore did not need to control for differences in 
these variables in our familial risk analyses.

Familial Risk Analyses

Relative to comparison subjects, ADHD was more prev-
alent in the siblings of probands with ADHD, irrespective 
of the presence or absence of DESR. ADHD was present in 
47.5% of the siblings of ADHD probands versus 7.0% of the 
siblings of comparison probands (c2=17.5, df=1, p<0.001). 
ADHD was present in 60% of the siblings of ADHD plus 
DESR probands versus 7.0% of the siblings of compari-
son probands (c2=27.5, df=1, p<0.001). The prevalence 
of ADHD in siblings did not differ significantly between 
ADHD probands with and without DESR (60% versus 48%, 
respectively).

Siblings of ADHD plus DESR probands had significantly 
elevated rates of DESR relative to comparison probands 
(26.7% versus 0%, respectively; c2=13.3, df=1, p<0.001), but 
the siblings of ADHD probands did not (5% versus 0%, re-
spectively). DESR was also significantly more prevalent in 
the siblings of probands with ADHD plus DESR compared 
with the siblings of probands with ADHD (26.7% versus 
5%, respectively; c2=7.2, df=1, p<0.01).

We also found that ADHD and DESR cosegregated. The 
ADHD siblings of ADHD plus DESR probands were at el-
evated risk for DESR compared with non-ADHD siblings 
(44.4% versus 0%, respectively; c2=10.9, df=1, p<0.01).

Nearly all cases of ADHD plus DESR in siblings occurred 
among siblings of ADHD plus DESR probands (c2=18.3, 
df=2, p<0.001 [Figure 2]).

Table 2 shows the lifetime prevalence of psychiatric dis-
orders in siblings of the three proband groups. Relative to 
siblings of comparison subjects, siblings of both ADHD 
plus DESR probands and ADHD probands had signifi-
cantly higher rates of major depression, oppositional defi-
ant disorder, and alcohol dependence. Siblings of ADHD 
plus DESR probands additionally had significantly higher 
rates of lifetime bipolar disorder, social phobia, and gener-
alized anxiety disorder relative to the siblings of compari-
son probands. There were no significant differences in the 
rates of any of these psychiatric disorders when compar-
ing the siblings of ADHD plus DESR probands with sib-
lings of ADHD probands.

were not permitted to conduct interviews independently until 
they executed at least three interviews that achieved perfect di-
agnostic agreement with an observing senior interviewer. Joseph 
Biederman, M.D., supervised the interviewers throughout the 
study. We computed kappa coefficients of agreement by having 
experienced board-certified child and adult psychiatrists as well 
as licensed clinical psychologists diagnose participants from au-
dio-taped interviews. Based on 500 assessments from interviews 
of children and adults, the median kappa coefficient was 0.98. 
Kappa coefficients for diagnoses were as follows: ADHD (0.88), 
conduct disorder (1.0), major depression (1.0), mania (0.95), 
separation anxiety (1.0), agoraphobia (1.0), panic disorder (0.95), 
substance use disorder (1.0), and tics/Tourette’s syndrome (0.89).

We used eight items from the self-report Current Behavior 
Scale, developed by Barkley (8), to assess DESR (Figure 1). The 
scale asks participants to describe their behavior during the 
prior 6 months. Responses to each item on this scale range from 
0 (never or rarely) to 3 (very often). We defined participants as 
having DESR if they had a rating on the DESR subscale that was 
as impaired as or more impaired than the worst 5% of ratings 
among non-ADHD comparison subjects. Among all probands in 
our study sample (ADHD and non-ADHD subjects), we previous-
ly demonstrated that Cronbach’s alpha for the eight scale items 
was 0.90, indicating high internal consistency, and that DESR, 
as identified by these items, was associated with greater impair-
ment on validated measures of quality of life and social function-
ing, suggesting that the scale has external validity (6). Six of the 
items in the eight-item scale we utilized are identical to items in a 
seven-item scale whose psychometric properties were previously 
described by Barkley and Fischer (14) in a population of adults 
diagnosed with ADHD as children. Factor analysis of responses 
to the seven-item scale resulted in a single dimension accounting 
for 72% of the variance, with item loading from 0.75 to 0.91, and 
self-ratings across two studies correlated well with other ratings 
in a prior study (r=0.71, p<0.001). Emotional symptoms identified 
by this seven-item scale were associated with measures of func-
tional impairment beyond the contribution of ADHD symptoms, 
suggesting external validity.

Statistical Analyses

We used chi-square tests to compare the proband groups on 
demographic variables as well as the prevalence of disorders and 
cosegregation in relatives. STATA software was utilized for all tests 
(StataCorp, LP, College Station, Tex. [23]). All tests were two-tailed, 
and statistical significance was defined at the 5% level.

Results
Familial risk analyses were conducted for 43 siblings 

of 33 comparison probands, 40 siblings of 23 ADHD pro-
bands, and 45 siblings of 27 ADHD plus DESR probands. 
As seen in Table 1, there were no significant differences in 
age and gender between the groups. There was also no sig-

tABle 1. Characteristics of Relatives of ADHD Probands, ADHD Plus Deficient emotional Self-Regulation (DeSR) Probands, 
and Comparison Probands

Characteristic

Siblings of 33 
Comparison Probands 

(N=43)

Siblings of 23 
ADHD Probands 

(N=40)

Siblings of 27 
ADHD Plus DESR 
Probands (N=45) Analysis

Mean SD Mean SD Mean SD F df p
Age (years) of adult sibling 39.5 16.4 42.4 18.4 40.6 16.5 0.29 2, 125 0.75

N % N % N % c2 df p
Male adult sibling 13 30 14 35 16 36 0.33 2 0.85
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probands, we can rule out hypothesis 3 and conclude 
that ADHD plus DESR is not caused by having a loading 
of familial transmissible factors greater than ADHD. If a 
nonfamilial environmental risk factor accounted for DESR 
among ADHD probands (hypothesis 4), then we should 
have found similar rates of ADHD and DESR in the rela-
tives of both subgroups, but we did not.

To identify DESR, we measured traits such as low frus-
tration tolerance, impatience, quickness to anger, and 
being easily excited. These traits could present clinically 
in either the presence or absence of other mental health 
conditions such as mood disorders. If DESR among ADHD 
probands was an expression of another psychiatric disor-
der, we would have expected to find a higher prevalence 
of that psychiatric disorder among siblings of ADHD plus 
DESR probands compared with ADHD probands (hypoth-
esis 5). In contrast to this prediction, we found no signifi-
cant difference in the lifetime rate of any psychiatric dis-
orders when comparing these two groups. This suggests 
that the DESR identified in probands with ADHD is not 
an expression of any of these familially transmissible dis-
orders. We make this conclusion with caution because it 
derives from a failure to find significant differences, which 
could be a result of limited statistical power. However, the 
suggestion that DESR is not a manifestation of another 
psychiatric disorder is consistent with our demonstration 
that current and lifetime axis I conditions do not account 
for manifestation of DESR in the ADHD probands from 
the present study, as we previously demonstrated (6).

Our findings have several implications for clinical and 
research investigation. From a clinical perspective, the 
assessment of DESR should help identify a relatively ho-
mogeneous group of ADHD patients. Prior studies have 
shown these patients to be at high risk for other psy-
chopathology and severe functional impairments (5, 6). 
Our study further emphasizes that, in addition to having 
distinct clinical features, this group of ADHD plus DESR 

Conclusions

Our findings support our second hypothesis, which posits 
that ADHD with DESR represents a distinct familial subtype 
of ADHD or an entirely separate familial condition. Familial 
risk analysis revealed that ADHD was transmitted in fami-
lies irrespective of the presence or absence of DESR, but 
DESR was only elevated among siblings of adult ADHD pro-
bands with DESR. We also found evidence for cosegregation 
between ADHD and DESR among siblings of ADHD plus 
DESR probands. This is seen most clearly in Figure 2, which 
shows that nearly all cases of ADHD plus DESR among sib-
lings were in families of ADHD plus DESR probands.

Although referral biases (such as Berkson’s bias) could 
explain the comorbidity of ADHD and DESR among pro-
bands, such biases would not artifactually inflate the co-
morbidity of ADHD and DESR among relatives. Thus, our 
cosegregation findings eliminated hypothesis 1. Ideally, 
population studies of ADHD and DESR, which are lack-
ing, would document this absence of referral bias. In the 
absence of such studies, our data are the strongest avail-
able to show that the high rate of DESR among ADHD pro-
bands is unlikely to be an artifact of referral.

The fact that DESR is restricted to families in which 
DESR and ADHD co-occur suggests that DESR is not sim-
ply a secondary manifestation of ADHD or another class 
of ADHD symptoms. If that were true, then rates of DESR 
should have been elevated among siblings of ADHD pro-
bands, since many of these siblings had ADHD. Because 
we did not see this elevation of DESR, it suggests that this 
deficiency does not routinely occur in ADHD patients but 
only in a subgroup. It is possible that DESR is secondary to 
ADHD but only in a familial context in which DESR occurs. 
For example, in some families, intrafamilial factors (e.g., 
modeling, social learning) may disrupt the normal devel-
opmental trajectory of increasing self-regulation with age. 
Such effects may be stronger in ADHD family members 
given that their disorder interferes with learning and com-
promises the self-regulation of cognitions and behavior. 
Such intrafamilial effects could explain the pattern of find-
ings we observed. Because the prevalence of ADHD was 
similar between siblings of ADHD and ADHD plus DESR 

FIGURe 2. Rates of ADHD Plus Deficient emotional Self-
Regulation (DeSR) Among First-Degree Relatives in three 
Proband Groupsa
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a ADHD plus DESR was seen in significantly more siblings of ADHD 
plus DESR probands (N=12) than in siblings of ADHD probands 
(N=2; c2=7.2, df=1, p=0.007) or siblings of comparison probands 
(N=0; c2=13.2, df=1, p<0.001).

FIGURe 1. Deficient emotional Self-Regulation Scale Items

• Quick to get angry or become upset

• Easily frustrated

• Overreact emotionally

• Easily excited by activities going on around me

• Lose my temper

• Argue with others

• Am touchy or easily annoyed by others

• Am angry or resentful
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3) hyperarousal (defined by at least three of the following 
traits: insomnia, agitation, distractibility, racing thoughts 
or flight of ideas, pressured speech, or intrusiveness) (10). 
Unlike DESR, severe mood dysregulation must be present 
at least half of the day on most days. Thus, severe mood 
dysregulation differs from DESR in the presence of abnor-
mal mood between emotional overreactions and the pres-
ence of hyperarousal traits. Finally, although DESR may 
lead to emotional lability, the latter term broadly refers to 
emotions that change rapidly and are usually inappropri-
ate. Labile emotions could be caused by poor self-regula-
tion in response to provoking stimuli, but such stimuli are 
not required, as in the case of dementias.

DESR is therefore distinct from the type of mood dys-
regulation seen in depression, bipolar disorder, and severe 
mood dysregulation. We showed this empirically in a prior 
report of the present sample that found DESR symptoms 
to be strongly associated with ADHD, independent of both 
current and lifetime comorbidity with mood and anxiety 
disorders (6). In the present report, we now show that the 
familial transmission of DESR is also independent of these 
other types of mood dysregulation.

Another consideration for research is that DESR could 
be conceptualized as a quantitative trait, which like neu-
ropsychological functioning shows a continuum of dys-
function not only in ADHD but also for other disorders. 
Such an approach is consistent with the recently outlined 
Research Domain Criteria proposed by the National In-
stitute of Mental Health (http://www.nimh.nih.gov/
research-funding/nimh-research-domain-criteria-rdoc.
shtml). The Research Domain Criteria are dimensional 
measures ranging from normal to abnormal that cut 
across current diagnostic boundaries. Given that DESR is 
independently associated with ADHD and several other 
disorders, it could be used in this fashion. Future work 
would need to determine whether the ADHD plus DESR 

patients may be distinct from other ADHD patients with 
regard to risk factors. This possibility further suggests that 
ADHD research would benefit from the stratification of 
ADHD patients into those with and without DESR, since 
the former may be a more homogeneous group with re-
gard to treatment response (24), neuroimaging param-
eters, or predisposing genetic variants (25).

Improvements in the assessment and identification of 
DESR should help clinicians better differentiate DESR 
from other forms of comorbid mood disorders associated 
with ADHD. While many studies show that ADHD is as-
sociated with major depression and bipolar disorder, the 
cardinal feature of these disorders is the experience of 
strong emotions, not self-regulation (26). These disorders 
are also associated with nonmood criteria, including so-
matic and behavioral impairments. For example, a patient 
in an episode of irritable mania expresses extreme and 
protracted irritability throughout the episode, not only in 
response to provoking stimuli. In contrast, ADHD patients 
with DESR do not have distinct episodes of DESR. Because 
they cannot self-regulate their emotional response, they 
respond to a provoking objective stimulus in an exagger-
ated manner, and thus the response becomes inappropri-
ate in its magnitude and duration. Equally important to 
differential diagnosis between comorbid mood disorders 
and DESR is that the expressions of DESR subside relative-
ly rapidly (i.e., “hot temper” or labile mood) and do not 
form a distinct protracted episode that would qualify for a 
mood disorder. Thus, ADHD adults with DESR enjoy nor-
mal moods much of the time but become easily frustrated 
or angry with unexpected emotional challenges.

DESR also differs from the mood dysregulation of se-
vere mood dysregulation that is defined in children by 1) 
markedly increased reactivity in response to emotional 
negative stimuli (e.g., rages, aggression), 2) abnormal 
mood between rages in the form of sadness or anger, and 

tABle 2. lifetime Prevalence of Psychiatric Disorders in Relatives of ADHD Probands, ADHD Plus Deficient emotional Self-
Regulation (DeSR) Probands, and Comparison Probandsa

Disorder

Siblings of 33  
Comparison Probands 

(N=43)

Siblings of 23 
ADHD Probands 

(N=40)

Siblings of 27 
ADHD Plus DESR 
Probands (N=45) Analysis

N % N % N % c2 (df=2) p

Major depressive disorder 13 30 22* 55 23* 51 6.07 0.048
Bipolar disorder 0 3 8 6* 13 6.00 0.05
Oppositional defiant disorder 0 9** 23 11** 24 12.05 <0.001
Conduct disorder 4 9 5 13 8 18 1.40 0.50
Alcohol abuse 10 24 17 38 13 33 2.02 0.36
Alcohol dependence 3 7 9* 23 13** 30 7.31 0.026
Drug abuse 4 9 8 20 9 20 2.38 0.30
Drug dependence 2 5 9* 23 5 11 6.09 0.048
Simple phobia 5 12 5 13 8 18 0.81 0.67
Social phobia 2 5 6 15 12** 27 8.10 0.017
Agoraphobia 5 12 2 5 8 18 3.21 0.2
Panic disorder 4 9 5 13 6 13 0.82 0.40
Generalized anxiety disorder 1 2 3 8 7* 16 4.99 0.08
a Asterisks denote significant pairwise comparisons with siblings of comparison probands (*p≤0.05; **p≤0.01).
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Despite these limitations, we identified a pattern of fa-
milial risk consistent with the hypothesis that ADHD with 
DESR is a distinct familial subtype or variant of ADHD. 
Further work with other types of data (e.g., twins, extended 
relatives) is needed to provide stronger support for this hy-
pothesis. Despite this limitation, we can firmly conclude 
that DESR is familial in ADHD families and that this famil-
ial transmission cannot be accounted for by other disor-
ders. Replication of our findings, as well as further study of 
the genetic, neuropsychological, neurophysiological, and 
clinical correlates of ADHD with DESR, could clarify the 
importance of this putative ADHD phenotype.
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subtype we propose in the present study is simply one ex-
pression of DESR, which might also be seen, for example, 
as depression plus DESR in a family study of depression.

Our results should be interpreted with some limitations 
in mind. Through analysis of familial risk in the sibling 
relatives of probands, we have evaluated familial risk for 
DESR in adulthood and cannot make inferences about 
risk for DESR in other stages of development. Our sample 
did not allow exploration of the potential contribution of 
nonrandom mating to the pattern of inheritance of ADHD 
with DESR. We also were unable to disentangle the extent 
to which ADHD among adults with DESR might be second-
ary to DESR, which would require a sample of probands 
with DESR who did not have ADHD. It is also possible that 
our characterization of the familiality of DESR and its re-
lationships with comorbidity were limited by power. It is 
further possible that intrafamilial factors (e.g., modeling, 
social learning) could explain familial manifestation of 
DESR. Thus, we cannot assert with complete confidence 
that we have accurately differentiated between all models 
for the coexistence of ADHD and DESR. Our sample was 
primarily of Caucasian ancestry and thus may not gener-
alize to other ethnic groups.

Patient Perspectives

An Adult With Attention Deficit Hyperactivity Disorder 

(ADHD) and Deficient emotional Self-Regulation (DeSR)

A 38-year-old father of three children w ho w orks as a 

computer engineer is frequently angry and frustrated. He 

and his w ife report that display of these feelings is straining 

his relationships at both w ork and home. He reports that 

symptoms of ADHD since early grade school have persisted 

into adulthood. He underperformed throughout his edu-

cation relative to his ab ilities, and his family and friends 

have learned to expect him not to follow  through on their 

requests. His performance review s at w ork note that he 

is not engaging adequately w ith his team or completing 

tasks in an organized, timely w ay. Although he denies de-

pression or periods of extreme abnormal mood lasting 

longer than a few  hours, he often experiences periods of 

anger and rage in response to frustrations during a typical 

day. For example, these reactions occur if he is interrupted 

w hen busy, w hen he cannot quickly troubleshoot a prob -

lem that he expected to be straightforw ard, or w hen last-

minute changes are made in his task list or schedule. His 

boss has called him in several times in the last few  months 

to discuss cow orkers’ complaints about his “attitude” in re-

action to their requests. At home, his agitation and short 

fuse have created a tense atmosphere and lead to incon-

sistency in parenting. He and his w ife are both concerned 

about the effect of his behavior on their children.

An Adult With Attention Deficit Hyperactivity Disorder 

(ADHD) Without Deficient emotional Self-Regulation (DeSR)

A 42-year-old mother of an 8-year-old boy reports that 

she w ants to be more on top of the demands of her life. 

In early grade school, she had challenges w ith listening, 

organization, and follow ing through as w ell as w ith for-

getfulness, and she w as frequently in trouble for having 

a messy desk and talking in class. Similar symptoms have 

persisted throughout her life, and she holds these traits 

responsib le for many disappointments. Despite clear intel-

ligence, she attended three colleges over 8 years w ithout 

completing a degree—years that w ere full of last-minute 

cramming and papers w ritten as all-nighters. She found a 

job in sales, w here she strugg led to file expense reports 

and other paperw ork. Recognized for her interpersonal 

skills and teamw ork, she w as promoted to a managing po-

sition. How ever, w ithin the year, she w as demoted because 

of poor documentation and errors in detailed w ork. W hen 

she became a mother, the added activities involved in 

managing her son’s life, w ho w as recently diagnosed w ith 

ADHD, have compounded the feeling that she is barely on 

top of the demands of each day. She feels that she w ould 

forget many important things w ithout the lists she keeps, 

although she rarely sticks to them and often loses them. 

W ithout her husband’s help, she is sure that she w ould 

have a stack of overdue b ills. She barely stays on top of the 

demands of daily life through an exhausting degree of ef-

fort that leaves her fatigued and, on many days, demoral-

ized. She is particularly w orried about her ab ility to provide 

an organized environment for her son.



SURMAN, BIeDeRMAN, SPeNCeR, et Al.

Am J Psychiatry 168:6, June 2011  ajp.psychiatryonline.org 623

8. Barkley RA: Behavioral inhibition, sustained attention, and 
executive functions: constructing a unifying theory of ADHD. 
Psychol Bull 1997; 121:65–94

9. Nigg JT, Casey BJ: An integrative theory of attention-deficit/ hy-
peractivity disorder based on the cognitive and affective neu-
rosciences. Dev Psychopathol 2005; 17:785–806

10. Leibenluft E, Charney D, Pine D: Researching the pathophysiol-
ogy of pediatric bipolar disorder. Biol Psychiatry 2003; 53:1009–
1020

11. Wozniak J, Biederman J, Kwon A, Mick E, Faraone S, Orlovsky K, 
Schnare L, Cargol C, van Grondelle A: How cardinal are cardi-
nal symptoms in pediatric bipolar disorder? an examination of 
clinical correlates. Biol Psychiatry 2005; 58:583–588

12. Faraone SV, Biederman J, Spencer T, Mick E, Murray K, Petty C, 
Adamson JJ, Monuteaux MC: Diagnosing adult attention deficit 
hyperactivity disorder: are late onset and subthreshold diag-
noses valid? Am J Psychiatry 2006; 163:1720–1729; quiz 1859

13. Reimherr FW, Marchant BK, Strong RE, Hedges DW, Adler L, Spen-
cer TJ, West SA, Soni P: Emotional dysregulation in adult ADHD 
and response to atomoxetine. Biol Psychiatry 2005; 58:125–131

14. Barkley RA, Fischer M: The unique contribution of emotional 
impulsiveness to impairment in major life activities in hyper-
active children as adults. J Am Acad Child Adolesc Psychiatry 
2010; 49:503–513

15. Reich T, Rice J, Cloninger CR, Wette R, James JW: The use of 
multiple thresholds and segregation analysis in analyzing the 
phenotypic heterogeneity of multifactorial traits. Ann Hum 
Genet 1979; 42:371–390

16. Faraone SV, Biederman J: Do attention deficit hyperactivity dis-
order and major depression share familial risk factors? J Nerv 
Ment Dis 1997; 185:533–541

17. Pauls DL, Towbin KE, Leckman JF, Zahner GE, Cohen DJ: Gilles 
de la Tourette’s syndrome and obsessive-compulsive disorder: 
evidence supporting a genetic relationship. Arch Gen Psychia-
try 1986; 43:1180–1182

18. Faraone SV, Biederman J, Doyle A, Murray K, Petty C, Adamson 
JJ, Seidman L: Neuropsychological studies of late onset and 
subthreshold diagnoses of adult attention-deficit/hyperactivity 
disorder. Biol Psychiatry 2006; 60:1081–1087

19. Faraone SV, Wilens TE, Petty C, Antshel K, Spencer T, Biederman 
J: Substance use among ADHD adults: implications of late onset 
and subthreshold diagnoses. Am J Addict 2007; 16(suppl 1):24–34

20. Faraone SV, Kunwar A, Adamson J, Biederman J: Personality 
traits among ADHD adults: implications of late-onset and sub-
threshold diagnoses. Psychol Med 2009; 39:685–693

21. First M, Spitzer R, Gibbon M, Williams J: Structured Clinical In-
terview for DSM-IV Axis I Disorders. Washington, DC, American 
Psychiatric Publishing, 1997

22. Orvaschel H: Schedule for Affective Disorders and Schizophre-
nia for School-Age Children–Epidemiologic Version, 5th ed (K-
SADS-E-5). Ft Lauderdale, Fla, Nova Southeastern University, 
Center for Psychological Studies, 1994

23. StataCorp: Stata Statistical Software: Release 10. College Sta-
tion, Tex, StataCorp, LP, 2007

24. Reimherr FW, Marchant BK, Olson JL, Halls C, Kondo DG, Wil-
liams ED, Robison RJ: Emotional dysregulation as a core fea-
ture of adult ADHD: its relationship with clinical variables and 
treatment response in two methylphenidate trials. J ADHD 
Relat Disord 2010; 1:53–64

25. Robison RJ, Reimherr FW, Marchant BK, Kondo D, Lyon GJ, 
Olsen J, Christopherson D, Pommerville C, Tuya S, Johnson A, 
Coon H: The use of emotional dysregulation as an endopheno-
type for genetic studies in adults with attention-deficit/hyper-
activity disorder. J ADHD Relat Disord 2010; 1:29–38

26. Rosen PJ, Epstein JN: A pilot study of ecological momentary 
assessment of emotion dysregulation in children. J ADHD Relat 
Disord 2010; 1:39–52

M erck, the National Institutes of Health, New  River, Organon, Pfizer, 
Shire, and Takeda; he has been sponsored by Janssen-Ortho, M cNeil, 
Novartis, and Shire for speaking and educational activities and has 
been a consultant/advisor to M cNeil, Shire, and Takeda; and he has 
received honoraria from Reed M edical Education (a logistics col-
laborator for the M assachusetts General Hospital Psychiatry Acad-
emy [commercial entities supporting the M assachusetts General 
Hospital Psychiatry Academy are listed on the Academy’s w ebsite, 
http://w w w.mghcme.org]). Dr. Biederman is currently receiving re-
search support from Elminda, Janssen, M cNeil, and Shire; in 2010, 
he received a speaker’s fee from Fundación Dr. M anuel Camelo A.C. 
and honoraria from the M assachusetts General Hospital Psychia-
try Academy for a tuition-funded CM E course; in 2009, he received 
speaker’s fees from Fundacion Areces, M edice Pharmaceuticals, and 
the Spanish Child Psychiatry Association; in previous years, he re-
ceived research support, consultation fees, or speaker’s fees from Ab -
bott, Alza, AstraZeneca, Bristol-M yers Squibb, Celltech, Cephalon, Eli 
Lilly, Esai, Forest, G laxoSmithKline, G liatech, Janssen, M cNeil, M erck, 
NARSAD, the National Institute of Child Health and Human Develop-
ment, the National Institute on Drug Abuse, the National Institute of 
M ental Health, Neurosearch, New  River, Novartis, Noven,  Organon, 
Otsuka, Pfizer, Pharmacia, the Prechter Foundation, Shire, the Stan-
ley Foundation, UCB Pharma, and W yeth. Dr. Spencer has received 
research support from, has served as a speaker or on a speaker’s bu-
reau for, or has been an advisor or served on an advisory board for 
Cephalon, Eli Lilly, G laxo SmithKline, Janssen, M cNeil, the National In-
stitutes of M ental Health, Novartis, Pfizer, and Shire. In the past year, 
Dr. Faraone has received consulting fees from and served on advi-
sory boards for Shire Development in addition to receiving research 
support from the National Institutes of Health and Shire; in previous 
years, he received consulting fees from or served on advisory boards 
of or participated in continuing medical education programs spon-
sored by Eli Lilly, Janssen, M cNeil, Novartis, Pfizer, and Shire; he has 
also received research support from Eli Lilly, the National Institutes of 
Health, Pfizer, and Shire; and he receives royalties from a book pub-
lished by Guilford Press. M s. Yorks, M s. M iller, and M r. Petty report no 
financial relationships w ith commercial interests.

Supported in part by National Institutes of Health grant R01M H-57934 
(Dr. Faraone) and a grant from Shire Pharmaceuticals.

The authors thank Dr. Russell Barkley for generously allow ing the 
use of his Current Behavior Scale questionnaire.

References

1. Reimherr F, Marchant BK, Strong RE, Hedges DW, Adler L, Spen-
cer TJ, West SA, Soni P: Emotional dysregulation in adult ADHD 
and response to atomoxetine. Biol Psychiatry 2005; 58:125–131

2. Reimherr FW, Williams ED, Strong RE, Mestas R, Soni P, March-
ant BK: A double-blind, placebo-controlled, crossover study of 
osmotic release oral system methylphenidate in adults with 
ADHD with assessment of oppositional and emotional dimen-
sions of the disorder. J Clin Psychiatry 2007; 68:93–101

3. Barkley RA, Murphy KR, Fischer M: ADHD in Adults: What the 
Science Says. New York, Guilford, 2008

4. Barkley RA: Deficient emotional self-regulation: a core compo-
nent of attention-deficit/hyperactivity disorder. J ADHD Relat 
Disord 2010; 1:5–37

5. Barkley RA, Murphy KR: Deficient emotional self-regulation in 
adults with attention-deficit/hyperactivity disorders (ADHD): 
the relative contributions of emotional impulsiveness and 
ADHD symptoms to adaptive impairments in major life activi-
ties. J ADHD Relat Disord 2010; 1:5–28

6. Surman C, Biederman J, Spencer T, Miller C, Faraone SV: Is defi-
cient emotional self-regulation a comorbid or integral feature 
of attention-deficit/hyperactivity disorder in adults? a con-
trolled study, in Proceedings of the 163rd Annual Meeting of 
the American Psychiatric Association, New Orleans, 2010

7. Wender PH: Attention-Deficit Hyperactivity Disorder in Adults. 
New York, Oxford University Press, 1995


