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Mediating Effect of Depressive Symptoms on the Relationship
between Adult Attention Deficit Hyperactivity Disorder and
Quality of Life
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Objective The aim of this study was to investigate whether depressive symptoms affect the relationship between adult attention deficit
hyperactivity disorder (ADHD) and the quality of life (QOL) in Korean soldiers.

Methods We evaluated past and present symptoms of adult ADHD (the Korean Adult Attention-Deficit/Hyperactivity Disorder Scale
and the Wender Utah Rating Scale), depression (the Center for Epidemiological Studies Depression Scale) and QOL (the Korean version
of the SmithKline Beecham ‘Quality of Life’ scale) in 131 soldiers during mental health screenings performed by a local mental health
center. A structured equation model using AMOS 19.0 was used to evaluate the mediating effect of depression.

Results In our first model (without depressive symptoms), adult ADHD significantly affected QOL (standardized regression weight=
-0.51, p<0.01). After depressive symptoms were added to this model, the direct effect of adult ADHD on QOL was not significant (stan-
dardized regression weight=0.10, p=0.43). Regarding the indirect effect, adult ADHD significantly affected depression (standardized re-
gression weight=0.78, p<0.01), and depression also affected QOL (standardized regression weight=-0.79, p<0.01).

Conclusion Through structural equation modeling, the complete mediation model for the influence of depressive symptoms on
ADHD and QOL was confirmed. These findings indicated that it might be important to consider comorbidities, such as depression,

when adult ADHD is being evaluated.
Key Word Adult ADHD and quality of life.

INTRODUCTION

Attention-Deficit/Hyperactivity Disorder (ADHD) is a dis-
ease characterized by attention-deficit, impulsivity and hy-
peractivity. It is known that 3% to 7% of school-age children
have ADHD globally."* ADHD is one of the most common
neurological conditions in a clinical context. It affects daily,
family and social functions, learning ability and cognitive abil-
ity ADHD has been seen as a disorder that appears in child-
hood but improves or disappears when adulthood is reached.
However, ADHD symptoms continued into adulthood in
50-65% of children with ADHD.* The prevalence of ADHD
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is estimated at approximately 4% of the adult population. Some
studies have called for proper clinical care for those adults
showing ADHD symptoms.’

Although the effects of hyperactivity in children with ADHD
have been widely discussed in earlier studies, ADHD symp-
toms in adults have been less studied. Nonetheless, the effects
of inattention and impulsivity can be more adverse in adult-
hood.® It has been reported that adults with ADHD have difhi-
culties carrying out work tasks, dealing with people and com-
plying with social rules, which makes daily functioning di-
flicult. In addition, they may develop drug or alcohol abuse
problems and mental illnesses, such as anti-social personality
disorder.” The consequences of such symptoms include frequ-
ent job changes, part-time jobs and low socioeconomic sta-
tus.® Adults with ADHD also have a higher rate of separation
or divorce (compared to the national average) and experience
severe mental conflict and social inadaptability.” As a result,
they have low levels of life satisfaction, according to earlier
studies."’

ADHD in adulthood may result in anti-social personality
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disorder, adjustment disorder and anxiety disorder; however,
depression has been described as the most common symptom
of ADHD in many studies."" More than 80% of adult patients
with ADHD had at least one mental illness. One-third of these
patients suffer from at least three different mental disorders."
The likelihood of developing depression is five times greater in
adults with ADHD compared to adults without ADHD. Ad-
ults with ADHD also experience an earlier onset of depres-
sion, increased morbidity, more severe symptoms and a higher
suicide rate compared to adults without ADHD."” Compared
with the control group, the ADHD group with depression ex-
hibited more difficulties at school or the workplace and lower
treatment response rates, which implies the need for both
drug and mental therapy."* As ADHD is accompanied by a
high prevalence of other mental conditions, the possibility of
misdiagnosing adults with ADHD is high, which in turn
makes diagnosis and treatment more difficult.”” When adults
with ADHD fail to receive the appropriate treatment, they ex-
perience continuous problems with daily functioning, and
their quality of life (QOL) declines as a result.

Previous studies have mainly addressed the behavioral dis-
orders associated with ADHD in adults and examined the ob-
servable effects of drug treatment on thesebehaviors.' Local
studies of ADHD in adults have been insufficient because of
the lack of reliable diagnostic criteria and assessment tools. In
particular, studies investigating the effects of comorbidities
on QOL are rare. This study was aimed to investigate the rela-
tionship between ADHD symptoms, depressive symptoms
and QOL in soldiers who perform similar tasks in the same
environment. At the same time, the effects of depressive symp-
toms on the relationship between ADHD and QOL were also
analyzed.

METHODS

Subjects

Members of the regional mental clinic center were dis-
patched to an army base in a remote area and distributed ques-
tionnaires to 131 soldiers. The self-administered questionnaire
consisted of items describing past and present ADHD symp-
toms, depression and QOL. The subjects were informed of the
purpose of the study and told that the study data would be ag-
gregated. All subjects signed consent agreements. The agree-
ments and completed questionnaires were collected and sent
to the regional mental clinic center. Questionnaires with miss-
ing responses were excluded from the analysis. Research pro-
tocols and the study process were approved by the Clinical
Medical Research Ethics Committee of the Gyeongsang Na-
tional University Hospital.
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Assessment instruments

Korean Adult Attention-Deficit/Hyperactivity Disorder
Scale

K-AADHDS is a translated version of the DSM-IV Adult
Attention-Deficit/Hyperactivity Disorder Scale, which was de-
veloped by Murphy and Barkley. This scale is widely used for
epidemiological studies in the local context. This self-admin-
istered instrument includes 18 DSM-IV ADHD items and
consists of nine items measuring attention-deficit and nine
items measuring impulsivity and hyperactivity. The frequency
of ADHD symptoms experienced over the last six months was
measured on a four-point scale (ranging from “almost never”
to “very often”). The reliability and validity of the instrument
were verified in a study involving 553 college students."”

Korean-Wender Utah Rating Scale

The Korean-Wender Utah Rating Scale (K-WURS) is a tr-
anslated version of the 25-item instrument designed to diag-
nose ADHD in adults, which was developed by Wender in
1993. This self-administered questionnaire uses a five-point
scale with 0 being “not at all” and 4 being “extremely”. The sc-
ale results in a score ranging from 0 to 100 and a cutoft point
of 46 and above; it is used to diagnose adult ADHD in the U.S.
Although its reliability and validity have not yet been verified,
this instrument has been employed in several South Korean
studies to measure childhood ADHD symptoms in adults with
ADHD."

Center for Epidemiological Studies Depression scale

The Center for Epidemiological Studies Depression scale
(CES-D) is also a self-administered instrument comprised of
20 items that are used to measure depression, feelings of futili-
ty andguilt, helplessness, retarded psychomotor function, des-
peration and sleep disorder. Each item is designed to measure
symptoms that have been experienced in the previous week,
making the instrument suitable for epidemiological studies.
The CES-D is commonly used to compare the prevalence of
depression in terms of nation, population, age and sex. This
scale was translated by Cho et al.” for use in South Korea. A
cut-off score of 24/25 is used to diagnose depression, and a
score of 20/21 is used for epidemiological purposes.

Korean version of the SmithKline Beecham ‘Quality of
Life’ Scale

The SBQOL, developed by Dunbar in 1992, was translated
for use in Korea by Yoon et al*® The K-SBQOL is comprised of
23 items that are grouped into eight sub-scales: psychological
and physical well-being, feeling, social relationship, internal-
external control, work and job, financial status, activities and



interest. The score on each item ranges from 1 to 10. Twelve
items were reverse scored, and the total scores ranged from
23 to 230. This tool categorizes different mental statuses in
three elements (‘current self’, ‘ideal self” and ‘sick self”) and
helps respondents assess their view of the world from the per-
spective of the different health statuses. This scale yields the
QOL score of each element and can also determine inter-ele-
ment distances. As this tool can be used repeatedly for measure-
ments, it is possible to assess QOL changes over time, making
it useful for many studies. Five elements were identified in a
study conducted with 377 college students, including compe-
tence, psychological well-being, stability, physical well-being
and vitality. This study confirmed its reliability and validity.

Statistical analysis of data

The collected data were statically analyzed to define the so-
cio-demographic characteristics of the subjects and compute
the mean score of items. Pearson’s correlation analysis was used
to define the strength of the association between ADHD symp-
toms and QOL and depression and QOL. A path analysis
was also performed to measure the relationship between past
and present ADHD symptoms and QOL and the mediated
effects of depression on ADHD symptoms and QOL. A sta-
tistical analysis was performed using SPSS for Windows, ver-
sion 12.0 (SPSS Inc., Chicago, IL, USA) and AMOS 19.0 (SPSS
Inc., Chicago, IL, USA). P-values <0.05 were considered sta-
tistically significant.

RESULTS

The socio-demographic characteristics of the subjects are
described in Table 1. Pearson’s correlation analysis of the K-
AADHDS, K-WURS, CES-D and K-SBQOL scores revealed
statistically significant correlations among all the items (p<
0.01) (Table 2). Structural equation modeling was performed
to analyze the relationship between ADHD symptoms and
QOL in the first model and the relationship between ADHD
symptoms, QOL and depressive symptoms in the second mo-
del. The model fit indices were NFI=0.95, IFI=0.97, TLI=0.96,
CFI=0.97 and RMSEA=0.08. Without depressive symptoms,
a negative correlation was observed between adult ADHD
symptoms and QOL (standardized regression weight=-0.51,
p<0.01) (Figure 1A). When depressive symptoms was includ-
ed in the model, the direct effects of past and present ADHD
symptoms on QOL were not significant (standardized re-
gression weight=0.10, p=0.44). However, ADHD symptoms
significantly affected depression (standardized regression
weight=0.78, p<0.01). As for the total effects, the ADHD
symptoms exhibited indirect effects on QOL through depres-
sion as a mediator (Figure 1B). Specifically, in the both model,
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Table 1. Demographic characteristics and means of K-AADHDS,
K-WURS, CES-D and K-SBQOL

N (%) or mean=SD
Age (years) 20.85+1.21
Education
High school graduate 20 (15.3)
Grade of universities 107 (81.7)
Above college graduate 2(1.5)
Others 2(1.5)
Religion
No religion 56 (42.7)
Christian 41 (31.3)
Buddhism 29 (22.1)
Others 6(3.9)
Rank
Private 35(26.7)
Private first-class 45 (34.4)
Corporal 38(29.0)
Sergeant 9(6.9)
Others 4(3.1)
K-AADHDS 5.49+5.56
K-WURS 9.89+10.11
CES-D 5941583
K-SBQOL 180.60+32.33

K-AADHDRS: Korean Adult Attention Deficit/Hyperactivity Scale,
K-WURS: Korean-Wender Utah rating scale, CES-D: Center for epi-
demiological studies depression scale, K-SBQOL: Korean version of
the SmithKline Beecham quality of life’s scale, SD: standard deviation

Table 2. Pearson’s correlation analysis of ADHD symptoms, de-
pressive symptoms and QOL

K-AADHDRS K-WURS  CES-D
K-AADHDRS 1
K-WURS 0.71* 1
CES-D 0.69* 0.63* 1
K-SBQOL -0.42* -0.39* -0.67*

*p<0.01. K-AADHDRS: Korean Adult Attention Deficit/Hyperac-
tivity Scale, K-WURS: Korean-Wender Utah rating scale, CES-D:
Center for Epidemiological Studies Depression scale, K-SBQOL:
Korean version of the SmithKline Beecham ‘Quality of Life’ scale

past ADHD symptoms show more influence on latent vari-
able, adult ADHD. The results of the structural equation
modeling confirmed that depression served as a complete me-
diator of the relationship between ADHD symptoms in adults
and QOL.

DISCUSSION

This study aimed to investigate the relationship between
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WURS

0.80*

K-SBQOL

AADHDS

0.88
AADHDS

Competence
0.80
Psychological
well-being
Stability
Physical
well-being
0.82*
Activity
Competence
Psychological
well-being
Stability Figure 1. Structural equation model of
the relationship between ADHD symp-
toms, depressive symptoms and QOL.
0.60% Physical *p<0.01. K-AADHDRS: Korean Adult At-
’ well-being tention Deficit/Hyperactivity Scale, K-WU-
RS: Korean-Wender Utah rating scale,
0.81* CES-D: Center for Epidemiological Stud-
’ o ies Depression scale, K-SBQOL: Korean
Activity version of the SmithKline Beecham ‘Qu-
ality of Life’ scale.

ADHD symptoms, depressive symptoms and QOL and the ef-
fects of depressive symptoms on the relationship between
ADHD symptoms and QOL. A negative correlation was ob-
served between past and present ADHD symptoms in adults
and their QOL. Depressive symptoms also played a complete
mediator role in the relationship between ADHD symptoms
and QOL in adults with ADHD.

Previous studies have suggested that the likelihood of de-
veloping depression is high in adults with ADHD.** When
ADHD was accompanied by depression, the patients were af-
flicted with worsened conditions, which subsequently im-
pinged on their QOL.* The results of this study are consistent
with previous studies that determined ADHD symptoms sig-
nificantly increased the severity of depression.

Adults with ADHD have many ADHD-specific outcomes,
including learning and occupational difficulties and family
and social functioning disorders. When comorbid conditions
were present, the adverse effects increased in terms of QOL.*
In a study investigating the relationship between ADHD symp-
toms, QOL, depression and anxiety, the ADHD group exhib-
ited higher levels of depression and anxiety and lower QOL
compared to the control group.** Previous studies have fo-
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cused on the effects of ADHD and comorbidities on QOL, but
the present study investigated the association between de-
pression and ADHD symptoms. By identifying a direct media-
tor role for depression, this study distinguishes its findings
from other studies.

According to studies published abroad, when ADHD is ac-
companied by comorbidities, ADHD exhibits variations in
symptom expression, which makes it more difficult to treat
ADHD and eventually leads to longer treatment durations
and greater costs. Moreover, daily functioning (e.g., learning
and occupational difficulties) deteriorated, and the risk of sui-
cide increased.” The reported consequences of ADHD and
its comorbidities included unwanted pregnancy and the risk
of sexually transmitted diseases resulting from impulsive sexu-
al relationships, reduced income, increased domestic prob-
lems (e.g., divorce) and continued unemployment. QOL was
threatened as a result.” A local study of 6081 soldiers sug-
gested the importance of the accurate assessment of the co-
morbidities accompanying ADHD. In that study, the ADHD
group demonstrated an increase in alcohol and nicotine de-
pendence, depression, anxiety disorders, obsessive-compulsive
disorder, social phobia, sleep disorders and the risk of suicide.”



When comorbidities are present in adults with ADHD, AD-
HD becomes more difficult to diagnose, as the symptom ex-
pression varies. Consequently, ADHD is not treated properly,
despite deteriorating QOL.” When adults with ADHD had
low self-esteem, depression, oversensitivity, impulsivity, affec-
tive instability and uncontrolled anger, these symptoms could
be misdiagnosed as borderline personality disorder or bipo-
lar disorder. In those circumstances, ADHD treatment be-
comes uncertain.” Untreated ADHD will continue to impair
daily functioning and will eventually impact QOL, resulting
in a decline in production and additional health care costs in a
social context.*® Despite the afflictive manifestations of AD-
HD in adults, studies investigating the effects of comorbid
conditions on QOL have been rare in South Korea. Over the
last decade, 294 ADHD studies have been published. Of those
studies, 16.7% addressed ADHD in adults, and none of these
studies discussed the QOL of patients and the interrelation-
ship between ADHD and QOL.* In contrast, many foreign
studies have already begun to address the issue of ADHD and
comorbidities in adults as a source of serious family and social
problems. Various assessment instruments have been devel-
oped with the aim of measuring the QOL of patients with
ADHD.* There is another scale about quality of life of Adult
ADHD (AAQoL) even though it doesn’t have validity in South
Korea. The items of the AAQoL were generated based on data
collected from clinical experts, patients, and published litera-
ture indicating that adult ADHD has an impact on function-
ing in five areas: work, daily activities, relationships, psycho-
logical well-being and physical well-being.* Even though we
also found effects on various subsets of QOL in this study,
there is need to evaluate QOL using the disease specific QOL
scale with various subsets. Therefore, it is imperative for re-
searchers to develop evaluation methods for its comorbidi-
ties and assessment tools for QOL by considering the prob-
lems caused by ADHD.

The present study does have limitations. Firstly, as the data
on previous ADHD symptoms in subjects were collected at a
single point in time in a cross-sectional survey, the changes in
variables over time and the association between ADHD symp-
toms and depression cannot be clearly explained. Secondly,
using self-administered questionnaires may undermine the
objectivity expected in symptom assessment, which might
result in response shift and recall bias. Thirdly, given that the
subjects were all soldiers in their 20s, generalizing the results
of this study to any larger group is not justified. Forthly, we
didn’t consider other comorbidities such as addiction, anxiety
disorders, other mood disorders which usually accompanied
with adult ADHD and might affect on results of this study.

To establish standardized diagnostic criteria for ADHD, a
questionnaire-based approach must be accompanied by ob-
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servation and structured clinical interviews. The study subjects
must be composed of people from difterent population groups,
and there must be a tracking mechanism to follow children
with ADHD into adulthood for a prospective analysis on de-
pression and QOL. Any future study that overcomes the above
mentioned limitations will provide useful information that
can be used for ADHD and psychological treatments for
adults with reduced QOL because of ADHD and its comor-
bidities. Given the high prevalence of comorbidities, such as
depression, in adults with ADHD, it is crucial to develop as-
sessment tools that are designed to accurately assess these co-
morbidities and QOL under local circumstances.
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