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Objective: Symptom decline in attention deficit hyperactivity
disorder (ADHD) was examined with different definitions of
remission.

Method: Symptoms in 128 boys were measured five times
over 4 years. The prevalences of syndromatic (less than full
syndrome), symptomatic (less than subthreshold diagnosis),
and functional (full recovery) remission were estimated as a
function of age with multivariate logistic regression.

Results: Age was significantly associated with decline in total
ADHD symptoms and symptoms of hyperactivity, impulsivity,
and inattention. Symptoms of inattention remitted for fewer
subjects than did symptoms of hyperactivity or impulsivity.
The proportion of subjects experiencing remission varied con-
siderably with the definition used (highest for syndromatic re-
mission, lowest for functional remission).

Conclusions: These results indicate that differences in re-
ported remission rates reflect the definition used rather
than the disorder’s course. They provide systematic support
for the clinical observation that hyperactivity and impulsivity
symptoms tend to decline at a higher rate than inattention
symptoms.

(Am J Psychiatry 2000; 157:816–818)

Although follow-up studies have consistently docu-
mented the persistence of attention deficit hyperactivity
disorder (ADHD) into adolescence and adulthood, the
level of persistence has been inconsistent across studies
(1–3). One possible explanation for these discrepant re-
sults is the use of different definitions of remission across
studies. As recently proposed by Keck et al. (4), the dis-
tinction between different types of remission may clarify
components of complex recovery processes. Syndromatic
remission refers to the loss of full diagnostic status, symp-
tomatic remission refers to the loss of partial diagnostic
status, and functional remission refers to the loss of partial
diagnostic status plus functional recovery (full recovery).
The purpose of this report was to use our longitudinal
sample of carefully diagnosed ADHD children to examine
these three different patterns of remission with regard to
ADHD symptoms.

Method

The original sample consisted of 140 ADHD and 120 normal
comparison Caucasian boys ascertained from psychiatric and
nonpsychiatric settings who were assessed at baseline and at 1-
and 4-year follow-ups (5). Psychiatric assessments were made
with the Schedule for Affective Disorders and Schizophrenia for
School-Age Children—Epidemiologic Version (6) and were based
on independent interviews with the mothers and direct inter-
views of the subjects, except for children younger than 12 years,
whose diagnoses were based on maternal report only. Only the
ADHD subjects who returned for the 4-year follow-up are in-
cluded in this analysis (N=128). As we have reported elsewhere
(5), there were no significant differences between the subjects
successfully followed up and those lost to follow up on measures
of ADHD severity, psychiatric comorbidity, psychosocial func-
tioning, or cognitive functioning. For each ADHD subject, we had

observations of symptoms at five time points: 1) symptoms that
had occurred at the disorder’s onset, as reported retrospectively
during the baseline assessment; 2) symptoms that were currently
active at baseline; 3) symptoms that were currently active at the
year 1 follow-up assessment; 4) symptoms that were active at the
beginning of the 2-year interval covered by the 4-year follow-up,
according to subject recall; and 5) symptoms that were active in
the most recent month at the final follow-up assessment.

The 14 DSM-III-R symptoms of ADHD were grouped into clus-
ters by type: inattentive (six symptoms), hyperactive (four symp-
toms), and impulsive (four symptoms). The number of symptoms
in each cluster was determined for each subject. On the basis of
the classification of Keck et al. (4), we defined “syndromatic re-
mission” as failing to meet the full diagnostic criteria for ADHD
(i.e., having fewer than eight of the 14 possible symptoms, or
57%). “Symptomatic remission” required that the subject have
fewer than the number of symptoms required for a subthreshold
diagnosis (i.e., fewer than five symptoms, or 36% of symptoms)
regardless of impairment, while “functional remission” required
that the subject have fewer than 36% of the symptoms of ADHD
and no impairment (score on the Global Assessment of Function-
ing Scale higher than 60). The same categories were created for
each of the ADHD symptom clusters.

Symptom decline was modeled as a function of age at each as-
sessment. Because the repeated measurements of our 128 ADHD
subjects were not independent from each other, model-based
tests of statistical significance would be incorrect. To account for
this bias we adjusted our analyses by using generalized estimat-
ing equations to produce robust statistical tests in each of the lo-
gistic regression models. All statistical tests were two-tailed at the
0.05 level of statistical significance.

Results

The prevalences of each type of remission for all ADHD
symptoms and for each symptom cluster were modeled as
a function of the following age categories: <6 years, 6–8
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years, 9–11 years, 12–14 years, 15–17 years, and 18–20
years (Figure 1). Although age was significantly associated
with all forms of remission for ADHD and the three symp-
tom clusters (Wald χ2>5.1 in all cases, df=1, p<0.02 in all
cases), the prevalence of remission varied considerably.
For example, in the oldest age group (18–20 years) the
prevalence of syndromatic ADHD remission was greater
than 60%, while the rate of functional ADHD remission
was only 10%. The prevalence of remission of inattentive-
ness was lower than the rate of remission of either hyper-
activity or impulsivity. This was most apparent for the syn-
dromatic and symptomatic definitions of remission and
less so for the functional definition of remission (Figure 1).

Discussion

Our results show that patterns of remission of ADHD are
highly sensitive to the definition of remission and suggest
that the differences in remission reported in the literature
(1–3, 7, 8) reflect the variable definitions of remission used
rather than the natural history of the disorder. While our
rate of syndromatic remission (60%) is in full agreement
with the rate of syndromatic remission (65%–70%) esti-
mated by Hill and Schoener (8), our results also indicate
that a majority of subjects continue to struggle with a sub-

stantial number of ADHD symptoms and high levels of
dysfunction despite a sizable rate of syndromatic remis-

sion by the age of 20.

Although the definition of remission affected the rate of

symptom decline for the ADHD core symptom types, inat-
tention was more persistent than hyperactivity or impul-
sivity within each definition of remission. These results

provide systematic support for the long-held clinical ob-
servation that symptoms of hyperactivity and impulsivity
tend to decline at a higher rate and at an earlier age that

those of inattention.

The findings reported here should be viewed against

methodological limitations. Because we studied clinically
referred, Caucasian boys, our results may not generalize to
ADHD in the community, to girls with ADHD, or to chil-

dren with ADHD in other racial or ethnic groups. We also
did not stratify our data by social class and, therefore, did
not account for this potentially important predictor of

outcome. Despite these considerations, our results stress
the critical importance of different definitions of remis-

sion in assessing the longitudinal course of children and
adolescents with ADHD. These results also show that
symptom clusters, as represented by the DSM-IV ADHD

subtypes, should be considered separately. 

FIGURE 1. Age-Specific Prevalence of Remission From ADHD Among 128 Boys, According to Definition of Remission and
Symptom Typea

a Syndromatic remission: failing to meet the full diagnostic criteria for ADHD (i.e., having fewer than eight of 14 possible symptoms). Symptom-
atic remission: having fewer than the number of symptoms required for a subthreshold diagnosis (i.e., fewer than five symptoms). Functional
remission: having fewer than five ADHD symptoms and no impairment (score on the Global Assessment of Functioning Scale higher than 60).
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Objective: The authors sought to replicate open-label find-
ings showing that specific criteria for explosive temper and
mood lability identify disruptive youth who improve while re-
ceiving the anticonvulsant divalproex sodium.

Method: Twenty outpatient children and adolescents (ages
10–18) with a disruptive behavior disorder (oppositional defi-
ant disorder or conduct disorder) met the specific criteria for
explosive temper and mood lability. They received 6 weeks of
divalproex treatment and 6 weeks of placebo by random as-
signment. Independent evaluators blind to group assignment
assessed response at the end of each phase.

Results: At the end of phase 1, eight of 10 subjects had re-
sponded to divalproex; zero of 10 had responded to placebo.
Of the 15 subjects who completed both phases, 12 has supe-
rior response taking divalproex.

Conclusions: This preliminary study replicates open-label
findings showing that divalproex is an efficacious treatment
for explosive temper and mood lability in disruptive children
and adolescents.

(Am J Psychiatry 2000; 157:818–820)

The disruptive behavior disorders listed in DSM-IV
(oppositional defiant disorder and conduct disorder) have
no standard psychopharmacological treatment. Since
children and adolescents with these disorders are at high
risk for delinquency and addiction, identifying medica-

tion-responsive subtypes could have public health impli-
cations. We previously reported that 10 adolescents with a
disruptive behavior disorder who met operationalized cri-
teria for explosive temper and mood lability showed
marked improvement under open-label treatment with


