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Abstract

Objective—This study sought to examine the age-dependent persistence of attention-deficit/

hyperactivity disorder (ADHD) and its predictors in a large sample of girls with and without

ADHD followed prospectively for 11 years into young adulthood.

Method—Participants were girls with (N=96) and without (N=91) ADHD 6 –17 years old at the

baseline assessment (mean age 11 years) and 15–30 years old at the follow-up assessment (mean:

22 years). Participants were comprehensively and blindly assessed with structured diagnostic

interviews and assessments of cognitive, social, school, and family functioning.

Results—At the 11-year follow-up, 33.3% met full criteria for ADHD, 29.2% showed partial

persistence of the disorder, 10.4% had impaired functioning and 4.2% were remitted but treated

(77.1% of the sample). Predictors of persistence were psychiatric comorbidity, family history of

psychopathology, and family and school functioning at baseline.

Conclusion—These long-term, prospective, follow-up findings extend to girls findings that

ADHD is persistent over the long term and can be predicted from psychosocial adversity and

psychiatric comorbidity ascertained 11 years earlier.
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Introduction

While follow-up studies of attention-deficit/hyperactivity disorder (ADHD) have been

conducted (1–11), very few have followed girls with ADHD. The first follow-up study of

girls reported on the outcome of only 12 DSM-II hyperactive girls compared with 24

hyperactive boys and 24 male controls (12). In a longitudinal community survey, girls

identified as hyperactive at baseline were more likely to report academic and interpersonal
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relationship problems at the adolescent follow-up (13), as well as report using a wide variety

of ineffective coping strategies (14).

Hinshaw (15) and Owens (16) reported findings from a prospective sample of girls followed

into adolescence, showing that the majority of girls with ADHD continued to struggle with

functional impairments across multiple domains. Our group reported similar results from a

5-year prospective follow-up study into mid-adolescent years from a large sample of DSM-

III-R defined ADHD girls and controls (17). We found that girls with ADHD were at

significantly higher risk than controls for disruptive behavior, mood, anxiety, and addictive

disorders in adolescence.

We recently reported results from the 11-year follow-up of the above sample of girls with

and without ADHD followed up into young adulthood (mean age 22 years). By young adult

years, ADHD girls were at high risk for a wide range of adverse psychiatric outcomes

including elevated risks for antisocial, addictive, mood, anxiety, and eating disorders. In

another longitudinal report of young adult outcomes of girls with ADHD, Babinski et al.

(18) found at the 8-year follow-up that girls with ADHD had more internalizing and

externalizing problems, more family conflict, fewer romantic relationships, and poorer

academic performance than comparison women. In a longitudinal study of children with

ADHD, Dalsgaard et al. (19) found that girls with ADHD had a higher risk of psychiatric

admission in adulthood compared to boys with ADHD. Although these reports clearly

documented that ADHD in girls is associated with high levels of morbidity and disability

into young adult years, they did not detail patterns of persistence and remission, and

provided little information regarding predictors of persistence.

There has been a paucity of research about predictors of remission and persistence in girls

with ADHD. A few studies of boys with ADHD found that aggression or conduct problems

in childhood (20–22) predicted persistence of ADHD into adolescence and young adulthood

in boys. Hart et al. (23) reported that the persistence of ADHD in boys at a 4-year follow-up

was predicted by hyperactive/impulsive symptoms and by comorbid conduct disorder. Our

group identified patterns of psychiatric comorbidity (24) as important risk factors for

persistence of ADHD into adolescence in boys. However, whether these risks factors predict

outcomes in girls with ADHD remains unknown.

A better understanding of patterns of persistence and remission as well as its predictors of

outcome in girls with ADHD over the long term has major clinical, scientific, and public

health relevance. Clinically, it may help design appropriate treatment strategies to hasten

remission; scientifically, it can help identify more homogeneous subgroups with a higher

likelihood of persistent course. From the public health perspective, this knowledge can help

focus scarce societal resources on those ADHD children at highest risk for persistent illness.

Aims of the Study

The main aim of this study was to comprehensively evaluate patterns of persistence and

remission in girls with attention-deficit/hyperactivity disorder attending to different

definitions of persistence and to evaluate predictors of persistence over the long term

attending to issues of adversity, familiality, and psychiatric comorbidity. To this end, we

used data from an 11-year longitudinal follow-up family study of a large sample of

comprehensively assessed referred girls with and without attention-deficit/hyperactivity

disorder ascertained from pediatric and psychiatric sources. Based on the literature, we

hypothesized that the persistence of attention-deficit/hyperactivity disorder in girls would

depend on the definition used and would be predicted by psychiatric comorbidity, familiality

and psychosocial adversity.
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Material and methods

Participants

Detailed study methodology was previously reported (17, 25). Briefly, participants were

derived from a longitudinal case-control family study of girls with and without ADHD

ascertained from pediatric and psychiatric sources. At baseline, we ascertained girls aged 6–

17 years with (ADHD, N=140) and without (Controls, N=122) DSM-III-R ADHD. We

excluded girls who had been adopted, if their nuclear family was not available for study, or

if they had major sensorimotor handicaps (paralysis, deafness, blindness), psychosis, autism,

inadequate command of the English language, or a Full Scale IQ less than 80. All of the

ADHD girls met DSM-III-R diagnostic criteria for ADHD at the time of the clinical referral;

at the time of recruitment they all had active symptoms of the disorder.

The present study reports on a mean follow-up of 11 years (range: 8 to 14 years), where 96

ADHD and 91 control girls from the original sample completed a full follow-up assessment.

Participants provided written informed consent, and parents also provided consent for

offspring under the age of 18 and for their report on their offspring. Adolescents provided

written assent to participate. The human research committee at Massachusetts General

Hospital approved this study.

Follow-up assessment procedures

We used the Structured Clinical Interview for DSM-IV (SCID) (26) supplemented with

modules from the DSM-IV modified Kiddie Schedule for Affective Disorders and

Schizophrenia- Epidemiological Version (K-SADS-E) (27) to assess childhood diagnoses.

The DSM-IV K-SADS-E was used for participants younger than 18 years of age. We

interviewed all participants (direct) and interviewed their mothers about their offspring

(indirect). Of the 187 participants with a full diagnostic interview, the proportion that

provided direct only, mother only and both types of reports were 89%, 3%, and 8%,

respectively (47%, 3%, and 50%, respectively, for the ADHD module). We combined data

from direct and indirect interviews by considering a diagnostic criterion positive if it was

endorsed in either interview.

In order to assess family history of psychiatric disorders, first-degree relatives of probands

were also assessed. This sample comprised mothers (N=187, N=96 ADHD, N=91 controls),

fathers (N=180, N=93 ADHD, N=87 controls), and siblings (N=254, N=139 ADHD, N=115

controls). The number of family members did not differ between ADHD and control

probands (χ2(1)=0.73, p=0.39). Parents were assessed at baseline only (as they had passed

the age of risk for most psychopathology), while the siblings were assessed at baseline

(N=206), 5-year follow-up (N=244), and 11-year follow-up (N=252). Parents received direct

interviews and siblings received an indirect interview if they were younger than 12 years of

age, and both an indirect and a direct interviews if between 12 and 17 years of age, and a

direct interview if 18 years of age and older.

Interviewers were blind to baseline ascertainment group, ascertainment site and prior

assessments. They had undergraduate degrees in psychology and were extensively trained.

Kappa coefficients between interviewers and board certified child and adult psychiatrists

and licensed clinical psychologists were previously reported (17) (median kappa for

individual disorders=0.98).

We considered a disorder positive if DSM-IV diagnostic criteria were unequivocally met. A

committee of board-certified child and adult psychiatrists and child psychologists, blinded to

the participant's ADHD status, referral source and all other data, resolved diagnostic

uncertainties. Diagnoses presented for review were considered positive only if diagnostic

Biederman et al. Page 3

Acta Psychiatr Scand. Author manuscript; available in PMC 2013 February 1.

N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t



criteria were met to a clinically meaningful degree. We estimated the reliability of the

diagnostic review process by computing kappa coefficients of agreement for clinician

reviewers. Kappa coefficients between individual clinicians and the review committee were

previously reported (17) (median kappa of individual disorders=0.87). To avoid false-

positive diagnoses, we diagnosed major depression only if it was associated with severe

impairment (28).

Persistent ADHD was defined as meeting full or subthreshold criteria for DSM-IV ADHD in

the month prior to the 11-year assessment. A subthreshold ADHD case was defined by more

than half but less than full diagnostic criteria (i.e., four or five ADHD symptoms), but

meeting all other diagnostic requirements (e.g., age of onset). Socioeconomic status (SES)

was measured using the 5-point Hollingshead scale (29). We used the DSM-IV Global

Assessment of Functioning (GAF) (27) to assess overall functioning.

Statistical analysis

As proposed by Keck et al. (30), the distinction between different types of remission may

clarify components of complex recovery processes. Syndromatic remission refers to the loss

of full diagnostic status, symptomatic 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). Consistent with our previous work (31), we defined the following

mutually exclusive categories of persistence for the 96 ADHD participants returning at the

11-year follow-up: a) participants meeting full DSM-IV criteria for ADHD (“Syndromatic

Persistence”), b) participants meeting subthreshold DSM-IV criteria (more than half of the

symptoms required for a full diagnosis, “Symptomatic Persistence”), c) participants not

meeting criteria (a) or (b) but who were functionally impaired with a GAF score ≤60

(“Functional Persistence”), and d) participants not meeting criteria (a), (b), or (c) but who

were receiving pharmacotherapy for ADHD (“Medicated”) in the month prior to the

participant’s 11-year follow-up assessment.

To assess age-specific prevalences of syndromatic, symptomatic, and functional persistence,

we graphed the different definitions of persistence as a function of age based on symptoms

reported currently (last month) at the 11-year follow-up. Specifically, rates of persistence at

follow-up were plotted for different developmental groups in order to easily display

observed rates: 15–18 years (high school), 19–21 years (early college), 22–24 years (early

young adulthood), and 25–30 years (later young adulthood). Definitions of persistence were

modeled as a function of age (continuous) using logistic regression.

Sociodemographic characteristics (age, SES, etc.) among persistent ADHD, remittent

ADHD, and controls were compared using linear, logistic, or ordinal logistic regression

depending on the distributions of the variable. To assess the functional correlates (e.g.,

academic functioning) of persistent ADHD, comparisons were made between participants

with persistent ADHD, remittent ADHD, and controls using logistic regression. Differences

in psychopathology were tested using linear regression for CBCL scores and logistic

regression for psychiatric disorders, controlling for any demographic confounders. Positive

family history of a disorder was defined as having at least one first-degree relative with a

given disorder. All tests were two-tailed with alpha set at 0.05.

Results

Of the 140 ADHD and 122 control girls recruited at baseline, 96 (69%) and 91 (75%),

respectively, were re-assessed at the 11-year follow-up. The average follow-up time was

10.6±1.3 years; ages at follow-up ranged from 15–30 years (mean=22.1±3.3, 93% were ≥18

years). The rate of follow-up did not differ between the groups (χ2(1)=1.16, p=0.28). There
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were no significant differences between girls successfully followed up and those lost to

follow-up on SES, age, race, GAF score, familial intactness (i.e., mother and father married

and living together), ascertainment source, or psychiatric outcomes (32).

Age-specific prevalence of different definitions of persistence

Of the 96 ADHD participants at the 11-year follow-up, 32 (33.3%) had syndromatic

persistence, 28 (29.2%) had symptomatic persistence, 10 (10.4%) had functional persistence,

4 (4.2%) were not symptomatic, syndromatic, or functionally impaired but were medicated

for ADHD, and 22 (22.9%) were fully remitted (77.1% (74/96) of ADHD girls). Using only

ADHD participants who had reached adulthood (at least 18 years of age), 75% (62/83) met

one of our definitions of persistence.

The prevalence estimate of persistence varied considerably depending on the definition used

for individual symptomatic clusters. Inattention was slightly more persistent than

hyperactivity/impulsivity for both syndromatic (Figure 2B) and symptomatic (Figure 2C)

persistence. Increasing age (continuous) was not significantly associated with any definition

of persistence (all p>0.20). However, there was a significant curvilinear effect for

syndromatic persistence (p=0.03). Figure 2 shows a large drop in syndromatic persistence

from ages 15–18 to 19–21 years, but then an increase in persistence in the ages 22–30 years.

There were no significant curvilinear effects for any other definition of persistence (all

p>0.05).

Comparisons between ADHD participants with any form of persistent ADHD (syndromatic,

symptomatic, functional persistence and medicated for ADHD [persistent ADHD, N=74] vs.

remitted ADHD [Remittent ADHD, N=22], and controls [N=91]) showed that the groups

did not differ in age (baseline or follow-up), ascertainment source, or baseline family SES

(Table 1). Because the rate of intactness of the family at baseline was significantly lower in

the persistent ADHD group (Table 1), all subsequent analyses adjusted for intactness of the

family.

The two ADHD groups had similar rates of direct and indirect interviews (persistent ADHD:

direct=44%, indirect=3%, both=53%; remittent ADHD: direct=68%, indirect=5%,

both=27%; χ2(2)=4.41, p=0.11). The persistent ADHD group was significantly more likely

to have received pharmacotherapy for ADHD at some point in their lifetime compared to the

remittent ADHD group (96% versus 77%, z=2.51, p=0.01). Only 39% (27/70) of the

persistent ADHD group was currently (last month) receiving pharmacotherapy for ADHD

(excluding n=4 participants classified as persistent ADHD by virtue of being on

medication).

Predictors of persistence

No baseline characteristics of ADHD (age of onset, number of symptoms, impairment,

treatment history) were significantly associated with persistence (all p>0.05). Both ADHD

groups had significantly higher rates of ODD, major depressive disorder, and multiple (≥2)

anxiety disorders at baseline compared to controls (Table 2). However, only the persistent

ADHD group had significantly higher rates of conduct and bipolar disorder vs. controls.

Both ADHD groups had significantly higher T-scores at baseline for all Child Behavior

Checklist (CBCL) subscales vs. controls (Figure 3) but did not differ from each other.

Both ADHD groups had significantly higher rates of tutoring at baseline vs. controls (Table

2). The persistent ADHD group had significantly higher rates of repeated grades and

placement in a special class, higher family environment scale (FES) conflict and lower FES

cohesion scores vs. controls.
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Persistent ADHD in girls was associated with significantly higher rates of +FH (at least one

first-degree relative affected) of ADHD (69% [51/74]) and multiple (≥2) anxiety disorders

(61% [45/74]) vs. controls (35% [32/91] and 38% [35/91], z=4.17 and z=2.76, p<0.001 and

p=0.006, respectively). Remittent ADHD girls had a significantly higher rate of +FH of

conduct/antisocial personality vs. controls (50% [11/22] vs. 20% [18/91], z=2.79, p=0.005).

Persistent ADHD girls had a significantly higher rate of +FH of multiple anxiety disorders

vs. Remittent ADHD girls (61% [45/74] vs. 36% [8/22], z=1.97, p=0.049).

Correlates of persistence

Persistent ADHD was significantly associated with higher rates of conduct disorder and

major depressive disorder at follow-up versus controls (Table 2). Independent of ADHD

persistence status, ADHD was associated with significant educational impairments.

Participants with persistent ADHD had a significantly lower rate of high school graduation

compared with controls.

Discussion

Using a prospective, longitudinal design, as well as comprehensive measures, and blind

assessments, our 11-year follow-up found that patterns of persistence in girls with ADHD

were highly dependent on the definition used. While 23% of the girls attained full remission

in young adult years, the other 77% showed evidence of some form of persistence.

Persistence of ADHD in girls was associated with higher baseline and follow- up rates of

disruptive behavior, mood and anxiety disorders, school dysfunction, family conflict, and

higher rates of positive family history of ADHD and anxiety disorders. These findings

document that ADHD in girls is a persistent disorder and persistence and remission can be

predicted over the long term based on patterns of comorbidity, familiality and adversity.

The rate of syndromatic remission is highly consistent with that observed by young adult

years in our sample of boys with ADHD and with the meta-analysis of ADHD outcome

studies (33) which estimated that 65% of ADHD youth continue to have ADHD or

impairing symptoms of ADHD into young adulthood. However, in contrast to prior findings

in boys (34), symptoms of inattention and hyperactivity/impulsivity remained relatively

stable from adolescence through young adult years in girls with ADHD, indicating that

ADHD continues to affect all components of the symptomatic picture of the disorder in girls

in a relatively similar fashion. While the reasons for these differences between the sexes

remain unclear, it is possible that ADHD symptoms in boys may be more sensitive to

developmental changes in which maturation mitigates symptom expression making them

less conspicuous (35). This latter idea predicts that the male predominance of ADHD seen

among youth should diminish with age. In fact, studies of clinically referred adults suggest

that ADHD is equally common among males and females (36). More work is needed to

further evaluate this issue. The reason for the curvilinear pattern found for syndromatic

persistence is also unclear. The constant rate of symptomatic persistence across age groups

indicates that the lower rate of syndromatic persistentce in participants 19–21 year old age

group is accompanied by a higher rate of symptomatic persistence compared to the other age

groups.

Our findings that persistence of ADHD in girls was associated with greater psychiatric

comorbidity are consistent with our previous study of boys (37), and work by others

showing that conduct/aggressive symptoms predicted persistence of ADHD (23, 38, 39) and

that adult ADHD was associated with impulsive aggression (40).

Persistent ADHD in girls was associated with being raised in non-intact families and in

families showing high levels of family conflict and diminished levels of family cohesion.
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While these findings support our hypothesis that adversity is a predictor of persistence in

girls with ADHD, we do not know the direction of this effect. More work is needed to

disentangle whether family conflict leads to a persistent course or whether a persistent

course is associated with increasing severity, which in turn could lead to family conflict.

Irrespective of the direction of effect, efforts directed at improving family functioning could

mitigate the course of the disorder.

Our finding that persistence of ADHD in girls was associated with higher rates of family

history of ADHD is consistent with previous findings by our group showing that persistent

ADHD impart a greater familial risk for ADHD to parents and siblings than do non-

persistent cases (41) and with findings (39) showing that adult ADHD (by definition, a

persistent form of the disorder) is a highly familial disorder.

Persistent ADHD in girls was also associated with significantly higher rate of a +FH of

anxiety disorders vs. remittent cases. This finding may explain the higher personal risk for

anxiety disorders in girls with ADHD. They also suggest that previous family studies linking

these disorders (42) with ADHD may have been driven by persistent cases of ADHD.

The finding that persistence of ADHD in girls was associated with lower rates of high

school graduation vs. controls is consistent with a large literature documenting impaired

educational outcomes in participants with ADHD (43, 44). However, it is important to note

that similarly impaired educational deficits were observed in the remitting cases. This

finding stresses the critical importance of aggressively addressing ADHD during formative

years irrespective of the fact that some cases will remit.

Our treatment history findings revealed that participants with persistent ADHD were more

likely to receive pharmacotherapy for ADHD at some point in their lives compared to

participants with remittent ADHD. This is consistent with Langley et al.’s (45) longitudinal

findings that adolescents currently medicated with ADHD had more ADHD symptoms and a

higher rate of ADHD diagnosis compared to adolescents no longer using medication.

Longitudinal findings of Molina et al. (38) and retrospective findings of Lara et al. (46)

found that treatment for ADHD in childhood did not predict functioning and was not

associated with persistent ADHD.

Our results must be interpreted in the context of some methodological limitations. Our

persistent ADHD group comprised participants meeting various definitions of persistence,

and we lacked sufficient sample sizes to compare these different definitions individually.

Our inclusion of symptomatic persistence in our definition is consistent with the proposed

revision for DSM-V ADHD criteria for older adolescents and adults, namely, that four

symptoms be required instead of six for inattention or hyperactivity/impulsivity. Although

the vast majority of our participants (93%) were > 18 years, a small proportion of our

sample had not yet reached adulthood. Another limitation of this longitudinal study is the

broad age range of the sample (6 to 17 years at baseline). However, we did not find a

significant difference in age at baseline or follow-up between participants who had

persistent and remittent ADHD. Likewise, we found little relationship between age at

follow-up and persistence (Figure 1).

Because our participants were clinically referred these findings may not generalize to

community samples. Because our sample was mostly caucasian, our findings may not

generalize to other ethnic groups. Because our sample was originally ascertained according

to DSM-III-R criteria, it is possible that our results may not generalize to samples

ascertained by DSM-IV criteria. However, considering the very high degree of overlap

between the two definitions (93% of DSM-III-R cases received a DSM-IV diagnosis) (47)

and our use of DSM-IV criteria in our follow-up assessment, any effect on these results
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should be minimal. Our attrition rate was high (31% in the ADHD group), highlighting the

difficulty of following children into adulthood. However, we did not find any significant

differences between participants who were retained and those who were lost to follow-up

(32), suggesting that retained participants were representative of the original sample.

Despite these considerations, this 11-year follow-up showed that many girls with ADHD

experience persistent symptoms and functional impairment into early adulthood. These

findings further highlight the importance of attending to residual ADHD symptoms in order

to evaluate patterns of persistence of ADHD in children growing up.

Significant outcomes

• Many girls with attention-deficit/hyperactivity disorder (ADHD) experience

persistent symptoms and functional impairment into early adulthood.

• ADHD in girls is a persistent disorder and persistence and remission can be

predicted over the long term based on patterns of comorbidity, familiality and

adversity

• Attending to residual ADHD symptoms is important in evaluating patterns of

persistence of ADHD in children growing up.

Limitations

• The persistent ADHD group included participants meeting various definitions of

persistence.

• Participants were clinically referred and mostly caucasian; therefore, these

findings may not generalize to community samples and other ethnic groups.
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Fig. 1.

Persistence of ADHD at 11- year follow-up.
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Fig. 2.

Age-specific prevalence of persistence of ADHD at the 11-year follow-up by definition of

persistence and symptom type (N=92). The prevalence of persistence varied considerably

depending on the definition used. Age was not significantly associated with any definition of

persistence (all p>0.20).
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Fig. 3.

CBCL at baseline
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