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Background: The aim of this study was to screen Korean college students for correlates, and comorbidities associated with attention-deficit hyperactivity disorder (ADHD).
Methods: A total of 2,593 college students participated in the study. Socio-demographic and clinical data were collected and self-report scales, such as the Adult ADHD Self-Report Scale-Version 1.1, the Center for Epidemiologic
Studies Depression Scale, the Korean version of the Mood Disorder, a modified Korean version of the 16-item Prodromal Questionnaire, and the Alcohol Use Disorders Identification Test were included. Students with and without ADHD
were compared using univariable analyses, and the association of ADHD with other psychiatric comorbidities was predicted using multivariable analyses.
Results: Of the total participants, 4.7% were diagnosed with ADHD. Multivariable analysis revealed that ADHD in college students was significantly associated with depression, psychotic-like experience, alcohol abuse, and female sex
after adjustment. We found that ADHD in young college students was associated with several psychiatric comorbidities.
Conclusion: These results suggest the need for early detection of ADHD in young adults and highlight the importance
of implementing early psychiatric intervention for problems such as depression, psychotic-like experience, and alcohol abuse in adults with ADHD.
Keywords Attention-Deficit Hyperactivity Disorder; Depression; Psychotic-Like Experience; Alcoholism

INTRODUCTION
Attention-deficit hyperactivity disorder (ADHD) is
characterized by inattentiveness, hyperactivity, impulsivity, or a combination of these features [1]. It is the
most common behavioral disorder that begins in schoolaged children and is frequently accompanied by serious
complications, such as conduct disorder and depressive
disorder [1]. Previous studies have found that 30% to
70% of individuals diagnosed with ADHD in childhood
continue to exhibit full or residual symptoms into adult-

hood [2,3]. Although hyperactivity decreases with age,
restlessness, inattentiveness, inadequate planning, and
impulsiveness persist into adulthood [1,4,5]. Up-to-date
diagnostic classifications, such as diagnostic and statistical manual of mental disorders (DSM-5) also define
ADHD as a life-long neurodevelopment disorder that
begins from childhood and persists into adulthood [1].
The commonly coexisting psychiatric disorders associated with adult ADHD are anxiety disorders, depressive disorder, various kinds of substance use disorders,
bipolar disorder (BD) and psychosis [6].
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As a result of examining the association between
ADHD severity and the lifetime prevalence of comorbid
depressive episodes in adults between 18 and 60 years,
ADHD symptom severity increases in association with
lifetime comorbidity with depressive episodes [7].
ADHD patients are more vulnerable to addictions
because they try to compensate for the central nervous
system’s stimulation by immersing themselves in something more stimulating and sensual due to impulsivity
and sensation-seeking tendencies [8]. Longitudinal
studies have found that childhood ADHD leads to early
onset of alcohol use, which can transition into heavy use
in young adulthood, and is usually accompanied by conduct disorder or delinquency [9,10].
ADHD and BD are two psychiatric conditions that
manifest similar clinical characteristics and diagnostic
criteria. Moreover, there exists a strong comorbidity rate
that could suggest a more complex relationship between
these two disorders [11].
In a large longitudinal study (n=1,037), adult with
schizophreniform disorder were 4 times more likely
to have been diagnosed with ADHD as children after
adjust other psychiatric diagnosis [12]. In other words,
inattention may be an indication to help with the early
detection of those at high risk of psychosis. A history
of ADHD symptoms in schizophrenia is indicative of
poorer psychiatric outcomes [13].
College students are in a transitional period from adolescence to adulthood and are at one of the most important stages in their life. While there is a wide variety of
research on depression and anxiety among college students, there is a lack of studies on adult ADHD. College
students with ADHD are at greater risk of experiencing
academic and psychological difficulties, even though
they perform similar to non-ADHD college students on
many neuropsychological tests [14]. In the US, students
who have been diagnosed with ADHD are well managed
as they receive support in relation to education services
under the Americans with Disabilities Act [15], but the
circumstances are different in Korea.
In addition, ADHD symptoms in adults can be a risk
factor for depression, bipolar disorders, psychosis, and
substance use disorders and are associated with severe
functional impairment [7,9-12,16]. Therefore, the purpose of this study was to examine the prevalence of adult
ADHD among college students in their early adulthood
and the association with major psychiatric disorders.
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MATERIALS AND METHODS
All surveys were conducted by attendants working in
Naju National Hospital or Jeonnam Provincial Mental
Health and Welfare Center. A total of 2,598 students enrolled in 13 universities or colleges located in the south
western region of Korea were participated.
All subjects joined this study voluntarily and provided
a written informed consent. We conducted self-administered questionnaires to collect social demographic and
mental health information from the participants such as
sex, age, marital status of parents, living arrangement,
smoking status, socioeconomic status and utilization
of mental health care service. This study was approved
by the Institutional Ethics Committee of Naju National
Hospital (IRB No. NNH-HR-2019-6).

1. Measurement
1) The Adult ADHD Self-Report Scale-Version
1.1
The Adult ADHD Self-Report Scale-Version 1.1
(ASRS-v1.1) is a screening module in the World Health
Organization (WHO) Composite International Diagnostic Interview schedule for use in persons 18 years and
older [17]. The screening scale consists of six items with
a five-stepped Likert scale (0=never … 4=very often)
and is based on DSM-IV criteria for ADHD [18]. The
ASRS showed, after dichotomizing answers (positive
rating for items 1-3: ≥2; for items 4-6: ≥3) and with a
cut-off of ≥4, a sensitivity of 68.7% and a specificity of
99.5% in a population-based sample [18]. A more recent
publication suggested an alternative scoring algorithm
with a simple sum score, resulting in a minimum score
of 0 and a maximum score of 24 [19]. This study defined the score of 14 or higher as the adult ADHD group
[18,19].
2) The Center for Epidemiologic Studies
Depression Scale
The Center for Epidemiologic Studies Depression
Scale (CES-D) Consists of 20 items that assess depressive symptoms, rated on a 4-point scale form 0 (rarely or
none of the time) to 3 (most or all of the time) [20]. As
a result of evaluating the validity of the CES-D Korean
version, a total score of 21 or more points was proposed
as an optimal cutoff point for primarily screening the
clinically significant depressive symptoms [21]. Therewww.moodandemotion.org
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fore, this study also defined a CES-D score of 21 or
more as the depressive disorder group.
3) The Mood Disorder Questionnaires
Mood Disorder Questionnaires (MDQ) is a selfadministered instrument developed by Hirschfeld et al.
[22] for screening bipolar disorder, which was standardized by Jon et al. [23] in Korea. In order to screen positive for possible BD (MDQ responder), all 3 parts of the
following criteria must be met: ‘yes’ to 7 or more of the
13 questions in criteria 1, and these symptoms appear at
the same time in criteria 2, and these symptoms resulted

in a functional disorder of more than moderate severity
in criteria 3. This study also defined bipolarity (MDQ
responder) in case of all three criteria of the MDQ were
met.
4) The modified Korean version of the 16-item
Prodromal Questionnaire
This is the modified Korean version of the 16-item
Prodromal Questionnaire (mKPQ-16) [24], which is a
self-report screening instrument for measuring the risk
of early psychosis [25]. mKPQ-16 consists of 16 questions, including 9 questions for hallucination/perception

Table 1. Comparisons of characteristics among Korean college students with and without ADHD
Variable

ASRS positive group
(n=122)

ASRS negative group
(n=2,463)

Age (y)
≤20

93 (76.2)

1,827 (74.2)

21-24

26 (21.3)

532 (21.6)

3 (2.5)

104 (4.2)

Male

35 (28.7)

1,133 (46.0)

Female

87 (71.3)

1,330 (54.0)

Married

89 (76.1)

2,153 (87.7)

Separated (single, divorce & widowed)

28 (23.9)

299 (12.3)

≥25

χ2/t

0.634

Sex

<0.001

Marital status of parents

<0.001

Living arrangement

0.791

Living with family

65 (55.1)

1,372 (56.3)

Living alone

53 (44.9)

1,064 (43.7)

High

12 (10.2)

221 (9.0)

Middle

81 (68.6)

1,984 (79.6)

Low

25 (21.2)

279 (11.4)

90 (75.0)

1,966 (80.8)

Self-reported SES

0.004

Smoking status
Non-smoker
Ex-smoker

p-value

2.75

0.252

51.36

<0.001

5 (4.2)

96 (3.9)

25 (20.8)

372 (15.3)

No

98 (81.0)

2,339 (95.6)

Yes

23 (19.0)

107 (4.4)

24.1±12.3

9.8±8.7

<0.001

8.3±2.6

5.2±3.2

<0.001

7.0±4.1
11.7±8.4

2.7±2.8
8.4±6.1

<0.001
<0.001

Smoker
Utilization of mental health care services

Mental health related conditions
CES-D (score)
MDQ (part 1 score)
mKPQ (score)
AUDIT (score)

Values are presented as number (%) or mean±standard deviation
ADHD, attention-deficit hyperactivity disorder; ASRS, Adult ADHD Self-Report Scale-Version 1.1; SES, social economic status; CES-D,
Center for Epidemiologic Studies Depression Scale; MDQ, Mood Disorder Questionnaires; mKPQ, modified Korean version of the 16-item
Prodromal Questionnaire; AUDIT, Alcohol Use Disorder Identification Test.
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disturbance, 5 questions for thinking disturbance, and
2 questions for negative symptoms. In order to compensate for the lack of items related to cognitive symptoms
and ideas of reference compared to perception disturbance, we added No. 4 (ideas of reference), No. 8 (ideas
of reference), and No. 38 (attention and speech impairment) of ESI (Eppendorf Schizophrenia Inventory)
[26] so that the questionnaire consisted of a total of 19
questions. Participants answer ‘yes’ or ‘no’ depending
on whether they have the symptoms, and if they answer
‘yes,’ they indicate the degree of pain on a 4-point scale
from ‘none’ to ‘severe’ on how difficult their experience
is. This study determined the cutoff point as 7 points if
the participants answered ‘yes’ to 7 or more questions.
5) The Alcohol Use Disorder Identification Test
We used the Alcohol Use Disorder Identification Test
(AUDIT), a tool developed by the WHO [27] which
is widely used in Korea and other countries due to its
simplicity and screening performance. AUDIT consists
of 10 questions about alcohol consumption, alcohol dependence, and issues related to drinking during the past
year. This study defined an AUDIT score of more than
12 points as problematic alcohol use [28].

2. Statistical analysis
This study compared the differences between the

ADHD symptoms group and non-ADHD symptoms
group by independent t-test and chi-square test. Logistic
regression analyses were performed to analyze the risk
factors associated with ADHD symptoms. we included
the factors associated with ADHD symptoms in the logistic regression model in terms of univariate analysis.
The odds ratios (ORs) and 95% confidence intervals (CIs)
were obtained by logistic regression analysis. This study
performed all statistical analyses IBM SPSS Statistics
for Windows, Version 22.0 (IBM Co., Armonk, NY,
USA) and defined the statistical significance level as
p<0.05.

RESULTS
A total of 2,593 subjects were included in this study,
1,172 (45.2%) were male and 1,421 (54.8%) female; 2,484
(95.8%) were between the ages of 18 and 24 years. There
were 2,230 (87%) subjects who had married parents, and
1,442 (56.3%) subjects living with family.
As a result of the survey, 122 (4.7%) of college students had ADHD. Compared to the non-ADHD group,
the ADHD group had more females, divorced/separated parents, lower socioeconomic status, and more
utilization of mental health care services in the past.
The ADHD group also had higher risk of depressive
disorder, bipolar disorders, psychotic-like experience

Table 2. Comparisons of mental health related condition among subjects with and without ADHD in Korean college students
Variable
Depressive disorder
CES-D ≥21
CES-D <21

ASRS positive group
(n=122)

ASRS negative group
(n=2,463)

73 (61.9)

280 (11.5)

45 (38.1)

2,159 (88.5)

<0.001

Bipolar disorder (MDQ responder)
MDQ responder
MDQ non-responder

<0.001
15 (12.9)
101 (87.1)

39 (1.7)
2,260 (98.3)

Psychotic-like experience

<0.001

mKPQ responder

56 (47.5)

243 (10.0)

mKPQ non-responder

62 (52.5)

2,196 (90.0)

54 (46.6)
62 (53.4)

578 (24.1)
1,816 (75.9)

Problematic alcohol use
AUDIT ≥12
AUDIT <12

p-value

<0.001

Values are presented as number (%).
ADHD, attention-deficit hyperactivity disorder; ASRS, Adult ADHD Self-Report Scale-Version 1.1; CES-D, Center for Epidemiologic
Studies Depression Scale; MDQ, Mood Disorder Questionnaires; mKPQ, modified Korean version of the 16-item Prodromal
Questionnaire; AUDIT, Alcohol Use Disorder Identification Test.
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and problematic alcohol use. There were no statistically
significant differences in age, living arrangement, and
smoking status between the two groups (Table 1).
A total of 355 (13.8%) college students were evaluated
as the depressive disorder group according to CES-D
evaluation, 54 (2.2%) as the BD group by MDQ evaluation, 299 (11.7%) as the psychotic-like experience group
by mKPQ-16 evaluation, and 633 (25.1%) as the problematic alcohol use group by AUDIT evaluation. As a
result of univariate analysis, ADHD were associated
with depressive disorder, bipolar disorder, psychoticlike experience and problematic alcohol use (p<0.001,
respectively; Table 2).
Table 3 shows the factors independently associated
with ADHD as a result of multivariate analysis. After adjustment, ADHD had a significant relationship with depressive disorder (OR=5.46; 95% CI=3.32-8.98; p<0.001),
psychotic-like experience (OR=3.76; 95% CI=2.316.11; p<0.001), problematic alcohol use (OR=2.21; 95%
CI=1.41-3.34; p=0.001) and female (OR=1.72, 95%
CI=1.06-2.79; p=0.029).

DISCUSSION
The purpose of this study was to investigate the prevalence of adult ADHD among college students in their
early adulthood through self-administered questionnaires and the association with major mental disorders.
In this study, 4.7% of college students showed ADHD.
As a result of multivariate analysis by correcting other
confounders, adult ADHD showed significant associations with female and risk of depressive disorder, psychotic-like experience and problematic alcohol use.
The prevalence of ADHD among college students in
this study was similar to the 4.4% prevalence rate of
adult ADHD estimated by a large-scale study in the US
[29]. However, it was lower than the 7.6% prevalence
rate of another study in Korea performed on the same
basis [30]. According to a recent meta-analysis, the
prevalence of adult ADHD was 2.5% and the prevalence
decreased according to the age of both male and female
[31]. Up to now, there has been a lack of research on the
evaluation, diagnosis, and treatment of adult ADHD
compared to pediatric ADHD. In terms of adult ADHD,
while major symptoms improve as some symptoms
persist and secondary problems cause people to experi-

Table 3. Factors associated with ADHD in Korean college students
Variable
Sex (reference: male)
Female

B

SE

OR (95% CI)

p-value

0.54

0.25

1.72 (1.06-2.79)

0.029

–0.04

0.05

0.96 (0.87-1.05)

0.373

0.09

0.07

1.09 (0.95-1.26)

0.225

Middle

0.09

0.42

1.09 (0.48-2.50)

0.838

Low

0.28

0.48

1.32 (0.51-3.41)

0.565

0.64

0.35

1.89 (0.96-3.73)

0.066

1.70

0.25

5.46 (3.32-8.98)

<0.001

1.33

0.25

3.76 (2.31-6.11)

<0.001

0.62

0.40

1.86 (0.86-4.03)

0.117

0.79

0.23

2.21 (1.41-3.34)

0.001

Age (y)
Marital status of parents (reference: married)
Separated (single, divorce, widowed)
Self-reported SES (reference: high)

Utilization of mental health services
(reference: none)
Yes
Depressive disorder (reference: no)
Yes
Psychotic-like experience (reference: no)
Yes
Bipolar disorder (reference: no)
Yes
Problematic alcohol use (reference: no)
Yes

ADHD, attention-deficit hyperactivity disorder; B, unstandardized beta coefficients; SE, standard error; OR, odds ratio; CI, confidence
interval; SES, Social Economic Status.
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ence disabilities in their daily lives [32]. Items that show
social, academic, and occupational dysfunctions according to the ADHD diagnosis criteria reveal the effects of
ADHD symptoms on adulthood as well as childhood,
which require continuing attention and research [1].
Contrary to the previous findings [1,29], this study
suggest that ADHD are more associated to women than
men. Usually, ADHD is more frequent in males than
in females in the general population, with a ratio of approximately 2:1 in children and 1.6:1 in adults [1]. However, the differences in prevalence and diagnostic rates
according to gender become far less skewed with age,
as more women are identified and become diagnosed in
adulthood [29,33]. Girls show lower rates of hyperactivity and comorbid conduct disorder than males, and more
frequently have the inattentive subtype of ADHD, with a
later onset of impairment [34,35]. Another study in Korea, sex were not associated with ADHD symptoms [30].
Therefore, futher discussion on the association between
sex ratio and ADHD symptoms is needed.
Children with ADHD exhibit carelessness, hyperactivity, impulsivity, and lack of social skills compared to
their peers. Adults with ADHD, on the other hand, experience problems in academic or occupational areas and
exhibit emotional problems, such as low self-esteem,
depression, and difficulty in controlling emotions, and
exhibit anti-social behavior, such as substance abuse
and alcoholism [1,6]. According to a prior study in the
US, most adult ADHD patients did not receive treatment
for ADHD but received treatment for other psychiatric comorbidities [29]. In this study, depression was a
significant variable associated with ADHD symptoms,
which was consistent with the results of previous studies
[6,7,30]. According to a prior study, adults with ADHD
and depression had more experience with psychotherapy
and pharmacological treatment than subjects with only
ADHD [6]. In this case, patients will be treated for depression rather than ADHD symptoms when they start
treatment, because the prevalence of depression is high
in the department of psychiatry. Likewise, patients will
often be under-diagnosed for ADHD when they come to
the hospital for treatment [6].
According to previous study, if ADHD is not treated
properly, the likelihood of drug abuse will increase and
eventually the risk of psychosis will increase accordingly [13]. In a large longitudinal study (n=1,037), adult
with schizophreniform disorder were 4 times more likely to have been diagnosed with ADHD as children after
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adjust other psychiatric diagnosis [12]. The relationship
between ADHD and psychosis may be linked substance
use disorder caused by ADHD or may be linked ADHD
itself [12,13]. This study also showed that there was also
a significant relationship between ADHD and the risk of
early psychosis. Therefore, ADHD symptoms, such as
inattention can be considered as a predictor of psychosis
[36]. And futher discussion on the association between
psychosis and ADHD is needed.
ADHD and BD are two psychiatric disorders with
similar clinical characteristics and diagnostic criteria
[11]. Manic episodes of BD are characterized by emotional instability, which can lead to excessive talking
and distractions similarly to ADHD, in addition to
showing increased activity, physical restlessness, and
loss of normal social inhibition. However, patients with
BD experience decreased needs for sleep, mental symptoms, hallucinations, and inflated self-esteem, which
are symptoms that are difficult to see in ADHD patients
[37]. There was no significant relationship between adult
ADHD symptoms and BD in this study. On the other
hand, according to the previous studies, epidemiological, familial, and neuroimaging studies supported the
hypothesis that there is a complex relationship between
these two disorders and show a strong coexistence rate,
but the exact nature of this relationship is not yet understood [11]. Large-scale studies will need to be performed
in the future to identify the relationship between the two
disorders.
Substance use disorder is one of the common comorbidities in adult ADHD patients, in which the patients
use alcohol, drugs, and cigarettes as a form of selftreatment [37]. This study showed a significant relationship between adult ADHD symptoms and problematic
alcohol use, which was similar to the results of previous
studies [9,10]. ADHD may be a potential cause of substance abuse as well as a factor that can also reduce the
prognosis [38]. Therefore, it will be necessary to treat
substance abuse patients after diagnosing the prevalence
of ADHD.
Patients with ADHD who have been diagnosed with
other comorbidities may experience more personal and
professional difficulties and may require more mental
health services [11]. In this study, major psychiatric disorders, such as depression, psychosis, and problematic
alcohol use were also significantly associated with adult
ADHD symptoms. In the psychiatric outpatient department, doctors are likely to overlook the evaluation of
www.moodandemotion.org
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adult ADHD in reality. Patients may also overlook the
symptoms due to the lack of awareness of adult ADHD.
Psychiatrists need to be aware of adult ADHD in addition to the main complaints of the patient, and also, the
evaluation of other comorbidities that may be associated
with adult ADHD patients will help the treatment and
prognosis of the patient [11].
The limitations of this study are as follows. First, the
data from the questionnaires rely on self-administration
without consultations with experts, which required attention in interpreting the prevalence of the diseases.
Second, there is no information on the prevalence or
treatment of ADHD during childhood. Third, there were
no evaluations of anxiety disorders, other drug use disorders, and personality disorders that may accompany
ADHD. Fourth, cross-sectional studies cannot accurately explain the causal relationship between ADHD
symptoms and related factors. A systematic prospective
study will be required to identify the causal relationship
in the future.
Despite these limitations, this study is meaningful in
that it confirms the relationship between adult ADHD
and other psychiatric comorbidities. In addition, we
hope that interest in the diagnosis and treatment of college students’ ADHD will be increased in the field of
psychiatric treatment.

CONCLUSION
This study was performed to assess the ADHD symptoms of Korean college students and to examine the
relationship with other psychiatric disorders. This study
found that ADHD symptoms in young adulthood were
significantly associated with the risk of depression,
psychotic like experiences, and problematic alcohol use.
Therefore, we need to be aware that ADHD symptoms
are also related to other psychiatric disorders in the case
of college students. In addition, college students with
adult ADHD symptoms will need mental health checkups and follow-up measures to improve academic efficiency and to manage stress.
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