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Objectives: The study aimed to identify the characteristics of attention-deficit hyperactivity disorder (ADHD) that was not diagnosed

in childhood or adolescence, but only in adulthood.
Methods: The characteristics of patients diagnosed with ADHD in adulthood were compared with those of patients diagnosed in
childhood were assessed via a retrospective review of the medical records at one university hospital from 2005 to 2013. If the age at which
they were confirmed as having ADHD was less than 19 years old, they were grouped as childhood-diagnosed group (CD); if they were
19 years old or more, they were grouped as adulthood-diagnosed group (AD).
Results: The CD and AD included 50 (46.3%) and 58 (53.7%) patients, respectively. Inattention was the most common symptom in
both groups. Behavioral and emotional problems were the second most frequent symptoms in the CD and AD, respectively. The intelligent quotient was significantly higher in the AD than in the CD. The most common comorbidity was depression in the CD and personality disorder in the AD. The most common reason for visiting the hospital was referral by acquaintances in the CD and media
coverage in the AD.
Conclusion: Clinicians should put ADHD on the index of suspicion when they examine adults with various psychiatric symptoms, because the diagnosis of ADHD might have been missed in childhood and the symptoms of ADHD might have changed as they grew up.
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INTRODUCTION
While attention-deficit hyperactivity disorder (ADHD) was
referred to as a disorder first diagnosed in infancy, childhood,
and adolescence by the Diagnostic and Statistical Manual of
Mental Disorders (DSM)-IV,1) it is classified as one of neurodevelopmental disorders regardless of age in the DSM-5.2) Interest in adults with ADHD is rising due to the increasing
number of chronic ADHD cases and new hypotheses of latThis is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

er-onset ADHD in adulthood or adolescence.3) ADHD symptoms are noticed from early childhood and about half of patients have suffered from symptoms until adulthood.3)
The diagnosis of ADHD in patients who first visit the hospital as adult remains challenging. One of the reasons that diagnosis is difficult is that the clinical characteristics of ADHD
might differ according to age.4) Thus, if individuals have not
been diagnosed with ADHD in childhood, it becomes very
difficult to diagnose them in adulthood. Clinicians can resist
an ADHD diagnosis, or preferentially diagnose affective disorders, or generalized anxiety disorder instead. That is, ADHD
patients who are not diagnosed in childhood may experience

Copyright ⓒ 2017 Korean Academy of Child and Adolescent Psychiatry

183

ADHD Diagnosed in Childhood versus Adulthood

secondary functional and psychological disorders4) during
adulthood. For patients with subthreshold symptoms who do
not satisfy all the ADHD diagnostic criteria, the partial symptoms of ADHD can have a serious effect on their adult life.5)
Although many studies have investigated patients diagnosed
with ADHD in childhood, little research is available regarding ADHD patients diagnosed in adulthood.3)
Clinicians who are familiar with the clinical characteristics
of ADHD that appear in childhood as well as adulthood are
best equipped to diagnose ADHD in patients who visit the
hospital for the first time in adulthood and best positioned
to establish optimal treatment plans. In this study, we examined the characteristics of adult patients who were diagnosed
with ADHD first in adulthood, and compared them with
adult patients who were diagnosed with ADHD in childhood
and had been receiving treatment until they reached adulthood.

METHODS
Subjects

We selected the cases from the hospital records: patients 1)
with ADHD who met the DSM-IV1) criteria, 2) aged 19 and
older, and 3) conducted outpatient visits more than three
times at the department of psychiatry of a university hospital
between January 2005 and December 2013. Diagnosis was
done by one board-certified child psychiatrist. During outpatient visits, patients were assessed with Kiddie-Schedule for
Affective Disorders and Schizophrenia-Present and LifetimeKorean version (K-SADS-PL-K),6) comprehensive attention
test,7) intelligence tests,8,9) Temperament and Character Inventory (TCI),10) and adult ADHD Self-Report Scale (ASRS)11)
beyond the DSM-IV criteria. 153 subjects were selected. Key
exclusion criteria included mental retardation, pervasive developmental disorders, epilepsy or traumatic brain injury, a
history of schizophrenia, mood disorder, or other severe mental disorders as the main diagnosis instead of ADHD. After
thorough review, we included 108 patients, 84 males (77.8%)
and 20 females. Ages ranged from 19 to 63 years old.
To compare the characteristics of patients according to the
time of diagnosis, we divided the subjects into two groups
according to the age at which they were first diagnosed with
ADHD. Those, who were diagnosed for the first time under
19 years of age and have been continuing treatment beyond
19 years old were classified into the childhood-diagnosed
group (CD), and those, who were first diagnosed over 19 years
of age and began treatment at that time were classified into
the adulthood-diagnosed group (AD). The cutoff age of 19 was
based on the standard for adulthood according to civil law.12)
This study was approved by Kyung Hee University Hospital
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Institutional Review Board (IRB; KMC IRB 1341-08).

Methods

We verified the demographic and clinical characteristics via
retrospective review of hospital records. The demographic
variables including age, sex, treatment period and route of referral were assessed based on the first visit. To understand the
clinical characteristics, we analyzed chief complaints, subtypes, comorbidity, intelligence quotient (IQ), and TCI scores.
For chief complaints, two main complaints per person at the
first visit were collected and classified as inattention, hyperactivity, impulsivity, emotional problems, behavioral problems, academic problems, interpersonal problems, addiction
problems, evaluation of the individual’s mental status and
others. Others included complaints such as physical discomfort (e.g., headache, abdominal discomfort, and other somatic
complaints), nail biting, and sleep problems. Subtypes of ADHD
were classified as in DSM-IV.1) Beyond ADHD, the second
and the third diagnostic impressions were counted as comorbid diagnosis as the first visit and even during the follow-up
period.
For age 6-16, the Korean-Wechsler Intelligence Scale for
Children-III (K-WISC-III)8) was administered. And for adolescents and adults aged 16-64, the Korean-Wechsler Adult
Intelligence Scale-Revised (K-WAIS-R)9) was administered.
The TCI,10) four temperament subscales, namely novelty seeking (NS), harm avoidance (HA), reward dependence (RD),
and persistence (P), and three character subscales, namely self
directedness (SD), cooperativeness (C), and self transcendence (ST), was also administered. Higher subscale scores
indicate a higher tendency toward the corresponding temperament or character trait. In this study, domestically standardized TCI10) for adults, adolescents, and children were
used. IQ and TCI were analyzed only the results from the
initial assessment.

Statistical analysis

Demographic and clinical characteristics were compared
between CD and AD. Independent two-sample t-tests were
used for continuous variables, and chi-square tests were used
for categorical variables. Statistical analyses were performed
using SPSS 18.0 (SPSS Inc., Chicago, IL, USA), and the significance level was set at p<0.05.

RESULTS
Mean age at the first visit was 13.8±3.2 years for CD (n=50)
and 27.6±8.9 years for AD (n=58) (Table 1). Male was predominant sex, 78.0% in CD and 77.6% in AD. The average
treatment period for CD was 70.4±43.8 months, which was
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significantly longer than the period of 12.3±20.6 months for
AD (p<0.01). In CD, the hospital visit was most commonly
the result of referral by acquaintances (n=30, 60.0%), followed
by clinician’s referral (n=15, 30.0%), and due to media coverage (internet, newspaper, TV, books, etc.) (n=5, 10.0%) (Table
1). In AD, media coverage (n=25, 43.1%) was the most common reason for the first visit, followed by clinician’s referral
(n=22, 37.9%), and referral by acquaintances (n=11, 19.0%),
revealing a significant difference between the two groups in
route of referral (p<0.01).
Regarding the age distribution at the first visit, there were

15 elementary school students (aged from 7 to 12 years old),
20 middle school students (aged from 13 to 15 years old) and
15 high school students (aged from 16 to 18 years old) in the
CD (Fig. 1). For the AD, the most frequent age of the first visit
was 19 years old. The oldest was a female who was first diagnosed in her early sixties.
Inattention was the most frequent chief complaint in both
groups (Table 2). The second most frequent symptom was
behavioral problems (n=14, 28.0%) in CD, and emotional
problems (n=23, 39.7%) in AD. An initial visit for evaluation
of individual’s mental status was also reported (n=13, 22.4%)
in AD, especially males only.
In CD, the subtypes in order of frequency were inattentive
(n=22, 44.0%), not otherwise specified (n=14, 28.0%), combined (n=13, 26.0%), and hyperactive/impulsive (n=1, 2.0%)
(Table 2). In AD, these were combined (n=20, 34.5%), inattentive (n=19, 32.7%), not otherwise specified (n=15, 25.9%),
and hyperactive/impulsive (n=4, 6.9%) subtypes. There was
no significant difference in subtype between groups.
The most common comorbidity was depressive disorder in
CD (n=21, 42.0%), and personality disorder in AD (n=16, 27.6%)
(Table 2). The number of comorbidities for CD was significantly higher than for AD (1.42 vs. 0.93, p<0.01).
Mean full scale IQ, verbal IQ, and performance IQ scores

Table 1. Demographic characteristics of subjects (%)
Factors

CD (n=50)

AD (n=58)

13.8±3.2

27.6±8.9

Male

39 (78.0)

45 (77.6)

Female

11 (22.0)

13 (22.4)

70.4±43.8

12.3±20.6

Acquaintances

30 (60.0)

11 (19.0)

By clinicians

15 (30.0)

22 (37.9)

5 (10.0)

25 (43.1)

Mean age at first visit (years)*
Sex

Period of treatment (months)*
Route of referral*

Media coverage

*p＜0.01. AD: adulthood-diagnosed group, CD: childhood-diagnosed group

12

Male

Female

10

Number

8

6

4

2

0
7

8
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CD

AD

Age (year)

Fig. 1. Age distribution of adults diagnosed as ADHD. AD: adulthood-diagnosed group, ADHD: attention-deficit hyperactivity disorder, CD: childhood-diagnosed group.
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were 91.5, 92.7, and 92.1 for CD, and 106.1, 105.1, and 107.7 for
AD, respectively (Table 3). IQs were significantly higher for
AD than in CD (p<0.01) (Table 3).
Compared to CD, AD was associated with significantly
higher scores for the NS, HA subscales and significantly lower
scores for the SD and C subscales (Table 3). There were no significant differences in RD, P, and ST between the two groups.

tinuation rate.14) Also, subjects who started treatment at an
early age may have been excluded because of treatment discontinuation and not included in this study.
Table 3. Comparison of IQ, temperament and character (mean
±standard deviation)

DISCUSSION
This study showed different demographic and clinical characteristics of ADHD depending on the age of being diagnosed
as ADHD first time, even the patients were diagnosed with
the same disorder and suffered untill adulthood.
According to the Health Insurance Review and Assessment
Service in Korea which has data for all individuals aged 6-18,
the mean age at which patients are first diagnosed with ADHD
and start pharmacological treatment is 10.33±3.32 years old,13)
which is approximately 3 years younger than the mean age in
childhood diagnosed patients from this study. The reason
for this discrepancy might be explained as a lower age at initial treatment is associated with a higher treatment discon-

CD (n=49)

AD (n=42)

t

FIQ

91.5±20.4

106.1±15.7

-3.80†

VIQ

92.7±21.0

105.1±16.4

-3.08†

PIQ

92.1±19.0

107.7±14.9

-4.31†

NS

54.1±11.3

63.4±15.0

-2.98†

HA

54.0±14.0

61.5±14.6

-2.22*

RD

44.9±12.0

44.4±14.4

0.15

P

39.0±11.2

36.4±10.8

1.03

SD

43.2±14.2

33.5±12.6

3.07†

C

44.5±13.1

34.7±15.4

2.91†

46.5±13.2

45.5±11.3

0.36

IQ

TCI

ST

*p＜0.05, p＜0.01. AD: adulthood-diagnosed group, C: cooperativeness, CD: childhood-diagnosed group, FIQ: full scale
IQ, HA: harm avoidance, IQ: intelligence quotient, NS: novelty
seeking, P: persistence, PIQ: performance IQ, RD: reward dependence, SD: self directedness, ST: self transcendence, TCI:
Temperament Character Inventory, VIQ: verbal IQ
†

Table 2. Comparison of clinical characteristics
Factors
Chief complaints
at the first visit

Subtype

CD (n=50)

AD (n=58)

n (%)

16 (32.0)

Inattention

30 (51.7)

Behavioral problems

14 (28.0)

Emotional problems

23 (39.7)

Hyperactivity

12 (24.0)

For evaluation

13 (22.4)

Academic problems

10 (20.0)

Impulsivity

8 (13.8)

Interpersonal problem

7 (14.0)

Interpersonal problems

7 (12.1)

Emotional problems

7 (14.0)

Behavioral problems

7 (12.1)

Impulsivity

5 (10.0)

Hyperactivity

6 (10.3)

Addiction problems

4 (8.0)

Addiction problems

5 (8.6)

For evaluation

4 (8.0)

Academic problems

3 (5.2)

Others

14 (28.0)

Others

Inattentive

22 (42.0)

Combined

20 (34.5)

Not otherwise specified

14 (28.0)

Inattentive

19 (32.7)

Combined

13 (26.0)

Not otherwise specified

15 (25.9)

1 (2.0)

Hyperactive/impulsive

Hyperactive/impulsive
Comorbidity

n (%)

Inattention

Depressive disorder

5 (8.6)

4 (6.9)

21 (42.0)

Personality disorder

16 (27.6)

Tic disorder

9 (18.0)

Depressive disorder

10 (17.2)

Personality disorder (trait)

8 (16.0)

Substance use disorder

7 (12.1)

Others

8 (16.0)

Anxiety disorder

5 (8.6)

Adjustment disorder

7 (14.0)

Adjustment disorder

5 (8.6)

DBD

6 (12.0)

Others

4 (6.9)

MR

5 (10.0)

Tic disorder

3 (5.1)

PDD

4 (8.0)

PDD

3 (5.1)

Substance use disorder

2 (4.0)

MR

1 (1.7)

Anxiety disorder

1 (2.0)

DBD

0 (0)

AD: adulthood-diagnosed group, CD: childhood-diagnosed group, DBD: oppositional defiant disorder, conduct disorder, MR:
mental retardation, PDD: pervasive developmental disorder
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The gender proportion in this study was inconsistent with
recent studies of the ADHD gender ratio, especially in adults,
which proposed that the incidence of ADHD in females increases as the patients approach adulthood.15) A strong hypothesis for the inconsistency of gender in adults from this
study was culturally unique reason such as ‘for the evaluation
of the individual’s mental state’. Although young boys or adolescents show the impulsivity and distraction, signs of ADHD,
parents avoid visiting the psychiatrists because they are afraid
of the stigma. However, as South Korea has the policy of mandatory enlistment for all men above 18 years old, young men
with the probability of ADHD without previous diagnosis
and their parents want to examine the mental state whether
young men can adjust the military service.16)
Considering that the average age of CD at the time of this
study was over 19 years old and that the monitoring period
was 70.4±43.8 months, the subjects in CD might have more
severe symptoms and less responsive to treatment than typical children. It means that comorbid conditions may lead to
the parents’ compliance to pharmacotherapy.17) Patients with
comorbid conditions were more likely to adhere compared
with reference variables such as age, sex, or parents education level. A monitoring study of a large-scale population group
revealed that when ADHD was comorbid with behavioral
disorders in adolescence, patients tended to be more susceptible to mood disorders compared to the general population
or those with ADHD only.18) The frequency of comorbidity
was higher for CD than AD and depression was the most common comorbidity in the CD in this study. However, behavioral, verbal, developmental, and intellectual disorders, rather than mood disorders, might be common comorbidities in
pediatric patients.19) In addition, a meta-analysis of studies
about co-occurrence of ADHD and unipolar depression in
children and adolescents also emphasized that the interpretation of results can vary depending on the applied diagnostic
standard; the number of subjects, the number of evaluators,
and the length of the monitoring period.20)
An interesting finding from this study was the route of referral. For patients who visited a hospital during childhood,
it was caregivers such as parents and teachers who recognized
the symptoms, rather than the patients themselves. Patients
who were first diagnosed in adulthood visited the hospital
more frequently as self-referral due to media coverage. Ahmed
et al.21) claimed that media such as television shows and the
internet portray ADHD medication negatively and therefore
has a negative effect on parents’ decision to seek medical treatment for children who suspect of exhibiting ADHD. However, in case of adult patients, the results from this study suggested that media should have played positive roles in the
decision to visit the hospital. It means that public education

and the development of an advertisement strategy are needed to convey accurate medical information and guidelines
to the public and to connect them with treatment facilities
when necessary.
The finding that the most common chief complaint at the
first hospital visit was inattention for both group in this study,
was consistent that attention deficit was the most important
predictive factor for ADHD diagnosis in a large-scale adult
cohort group.22) Although hyperactivity is one of the main
problems in childhood ADHD,2) inattention was the commonest complaint in CD of this study. It might be related with
tradition in Korea.23) Because of the residue of son-preference in Korean culture, the parents are more tolerant of hyperactivity in boys. At the same time, parents are very ardent
about the education of their children. This could be the reason why the parents are more intolerant of inattention, which
affects the children’s education, and more likely to take their
children to hospital. Further studies are needed to verify this
hypothesis.
There was no significant difference in subtypes between
two groups, but inattentive type was most common for CD,
while combined and inattentive type showed a similar distribution for AD. Fisher et al.24) classified the subtype according to age in outpatients aged 9-80 who were diagnosed with
ADHD between 1989 and 2009, and found that inattention
was the most common symptom in all groups, including ages
9-14, 15-17, and over 18. In terms of ADHD subtype classification in adults, combined type was the most common subtype followed by the inattentive subtype.25) Because the number of subjects in both groups was small in this study and as
they are long-term treatment groups, the results of this study
cannot reveal general age-related characteristics in the ADHD
group.
It is controversial as to whether ADHD treatment can affect intelligence in adulthood, but a long-term study on natural progression in ADHD patients revealed that patients who
were not treated during childhood showed a lower IQ in adulthood.26) In an ADHD treatment compliance study,14) children
who terminated treatment early revealed that parents’ education levels and the pediatric patients’ IQ were higher compared to the group who maintained long-term treatment. That
is, because pediatric patients with high intelligence discontinued treatment early, it is likely that the IQ of the CD in this
study was lower than that of the AD. Pediatric patients with
ADHD and high IQ can show similar accomplishment to children of average intelligence without ADHD, and ADHD-related problems in high IQ patients are not evident because of
this.27) Thus, ADHD treatment can be delayed or terminated
early even if the treatment was initiated. In this study, high
intelligence could be the reason that adults were first diaghttp://www.jkacap.org
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nosed as ADHD without previous childhood diagnosis.
The fact that the AD showed significantly higher NS and
HA subscale scores of the TCI than the CD in this study suggests an effect on ADHD characteristics that lasts until adulthood. Faraone et al.28) reported significantly higher NS and HA
in both patients with ADHD and late-onset ADHD (diagnosed over 7 years of age) compared to healthy individuals.
Carlotta et al.29) confirmed high scores on the NS in adults with
ADHD, and patients with borderline personality disorder
with a history of aggressiveness in adolescence. In that regard,
the NS and HA subscales would be important indices for diagnosis of ADHD in adult as well as pediatric patients. In this
study, scores on the SD and C subscales were also significantly lower for AD than CD. Garcia et al.30) revealed that SD and
C factors could predict future dysfunction in autism spectrum
disorder, ADHD, and learning disabilities. And the SD was
significantly lower in the late-onset ADHD (diagnosed over
7 years of age) group than the subthreshold ADHD group.28)
The SD might be adjunctive for predicting symptoms and
prognosis in ADHD.
This study has a few limitations that should be considered
before generalizing its findings. First, when interpreting the
study results, we should consider the disadvantage of the retrospective study; we relied on clinical evaluations rather than
objective tools for characterizing chief complaints and comorbidities; the psychological tests like intelligence tests and
TCI are different versions due to age difference of the subjects.
Second, because this is a study of outpatients who visited one
university hospital, the corresponding geographic, social, and
demographic limitations must be considered. On the contrary, this limitation might also hold valid for certain people
and valid for unique culture. Third, for patients who first visited a hospital in adulthood, childhood medical history and
information for subtype diagnosis classification can be insufficient due to the limited recollection of past symptoms and
history, and limited information gleaned from third-person
accounts.
Despite such limitations, the strength of this study is that we
reviewed the data of patients whose first diagnosis and longterm monitoring were conducted by the same expert trained
as child and general psychiatrist. Regarding study design, this
is the first study to compare patients who were diagnosed in
childhood and patients diagnosed firstly in adulthood.

hood. Though adults diagnosed first time in adulthood revealed inattentive and depressive symptoms as like as previous
studies, higher IQ and predominance of male gender were
the characteristics of the subjects. In practice, clinicians have
to consider ADHD as one of psychiatric entity for adults without previous history of ADHD in childhood.
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