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Objective People with attention-deficit/hyperactivity disorder (ADHD) exhibit considerable impairment in social, academic, or occu-
pational functioning. The present study aimed to examine the patterns of associations between ADHD symptoms, depression, and family
functioning.

Methods The sample consisted of 1,022 adults randomly selected from a district in Seoul, South Korea. Several self-assessment scales were
utilized to rate ADHD symptoms (both past and current), current symptoms of depression, and level of family functioning. ADHD symp-
toms in the children of these participants were also assessed. Pearson’s correlation and multiple linear regression analyses were performed;
structural equation modeling (SEM) was conducted to determine the best fitting model.

Results Adult ADHD symptoms were positively associated with depressive symptoms. Depressive symptoms, in turn, mediated the re-
lationship between adult ADHD symptoms and cohesion among family members. In addition, depressive symptoms mediated the rela-

tionship between adult ADHD symptoms and their children’s ADHD symptoms.

Conclusion The relationship between adult ADHD symptoms and family dysfunction may be influenced by depressive symptoms.
When treating ADHD in adults, clinicians should pay attention to the presence or absence of depression.
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INTRODUCTION

Attention-deficit/hyperactivity disorder (ADHD) is a neu-
rodevelopmental disorder with a symptom complex of inat-
tention, hyperactivity, and impulsivity, affecting about 3-7%
of school-aged children, according to the criteria of the Diag-
nostic and Statistical Manual of Mental Disorders, fourth edi-
tion (DSM-1V).! ADHD was once believed to be a childhood
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psychiatric disorder, but its persistence into adulthood has
been recognized,”® and an approximately 1-4% prevalence of
adult ADHD has been reported.

Childhood ADHD has been reported to show significant
correlation with other psychiatric disorders later in adulthood,
including mood and anxiety disorders, antisocial personality
disorders, substance use disorders, eating disorders, and sleep
disorders.” By definition ADHD subjects endure significant
impairment in social, academic, or occupational functioning re-
gardless of their age, and more specifically, adults with ADHD
tend to be at a higher risk of experiencing multiple marriages
with repeated episodes of spousal separation and divorce,
more frequent changes as well as poorer performance in em-
ployment, and increased driving risks including more speed-
ing violations or automobile collisions.* In terms of parenting,
associations between adult ADHD and maladaptive parent-
ing behaviors have been reported, with fathers using nega-



tive, critical, over-reactive, authoritarian, and therefore less
effective disciplines when they had symptoms of ADHD, and
mothers with ADHD being less consistent toward their chil-
dren and less effective at solving childrearing problems."*"* It
is not difficult to assume that the impairments detailed above
might compromise the parent-child and husband-wife cohe-
sions, which is supported by the reportedly higher levels of
conflict and lower levels of cohesion in families with an
ADHD parent.” These reports raise questions on the relation-
ship among adults diagnosed with ADHD, other psychiatric
disorders, and signs of functional maladaptation noted in
various environmental settings.

We evaluated both the current and past severity of ADHD
symptoms in a general population of adults. For a comorbid
psychiatric disorder, we chose to evaluate the degree of de-
pression, and as an indicator reflecting environmental conse-
quences of the person’s functional maladaptation, we chose
to evaluate the level of family functioning. The objective of this
study was to identify the patterns of interplay among ADHD
symptoms, depression, and family functioning in adults. Pos-
sible hypothetical models would include, depressive symp-
toms mediating the relationship between ADHD symptoms
and family functioning, or family functioning mediating the
other two, or all three directly influencing one another. We
also included in our survey the severity of ADHD symptoms
found in children of our adult participants, considering the
fact that biological offspring of ADHD parents are at higher
risk of developing ADHD themselves,"*'* and ADHD symp-
toms of children in turn contribute to increased parental dis-
tress,” which might be associated with more inappropriate
and less compliant behaviors reported in those children.'

METHODS

Subjects

Participants were 1,022 adults living in the Jung-gu district,
one of the 25 districts in Seoul, Korea, with a population of
over 130,000. They were randomly selected from the general
population of the district in collaboration with the Korea Data
Network, a professional survey research company, under the
administrative support of the local government office, which
provided the addresses of its residents. The investigators vis-
ited their homes, provided a detailed explanation of the pur-
pose of the study, obtained informed consent from eligible
participants, distributed the questionnaires, and collected
them on the same day. The questionnaire covered the follow-
ing assessments, and those participants who had one or more
children attending elementary school were also asked to com-
plete an additional questionnaire inquiring about ADHD
symptoms in their children. The institutional review board ap-
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proval was obtained.

Assessments

The Wender Utah Rating Scale (WURS)" is a 61-item self-
reporting scale that retrospectively assesses childhood ADHD
symptomatology of adult respondents, and the Brown Atten-
tion-Deficit Disorder Scale (BADDS) for Adolescents and
Adults™ is a 40-item self-reporting scale that assesses impair-
ments in 5 different clusters of daily executive functioning. Lee
had extracted 34 from the 101 items which compose these 2
scales, and reorganized them into a new questionnaire, mea-
suring the degree of ADHD symptoms experienced by the
adult within the past month."”* This newly organized adult
ADHD questionnaire rates each item on a 5-point Likert scale
of 1 (never) to 5 (almost every day), thus the total score of all
34 items ranges from 34 to 170. Cronbachs alpha in the orig-
inal study was 0.92. We used this questionnaire to evaluate the
current severity of ADHD symptoms in our adult partici-
pants, and we have abbreviated this Korean questionnaire as
K-ADHD-Current throughout this paper.

Lee had also introduced a new questionnaire assessing child-
hood symptoms of ADHD."** By translating into Korean the
list of 14 symptoms included in the DSM-III-R diagnostic cri-
teria for ADHD, Lee had organized a 14-item self-reporting
questionnaire asking the adult respondents to retrospectively
rate their childhood ADHD symptoms on a 5-point Likert
scale of 1 (never) to 5 (almost every day). The total score rang-
es from 14 to 70, and Cronbachs alpha for this questionnaire
in the original study was 0.88. We used this questionnaire to
evaluate the past severity of childhood ADHD symptoms in
our adult participants, and we have abbreviated this Korean
questionnaire throughout this paper as K-ADHD-Past.

The Center for Epidemiologic Studies Depression Scale
(CES-D) is an adult self-reporting instrument containing 20
items designed to measure the degree of depressive symptoms
experienced within the past week.?* A 4-point Likert scale is
used, ranging from 0 (rarely or never) to 3 (most or all of the
time), thus the total score ranges from 0 to 60. CES-D has
been widely used as a screening tool for depression in epide-
miologic surveys, and scores on the instrument have shown
good correlation with clinical assessments of major depres-
sion.” Reliability and validity of the Korean version of the CES-
D (CES-D-K) have been confirmed.?*

The Family Adaptability and Cohesion Evaluation Scale
(FACES III),*¢ a 20-item self-reporting questionnaire, mea-
sures the degree of family functioning in terms of two separate
dimensions, which are cohesion and adaptability. Here cohe-
sion reflects the emotional connectedness among members of
the family, and adaptability reflects the flexibility to change

the rules of the family, as well as the roles of its members. Ten
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items are allotted to each dimension, and the items are rated
on a 5-point Likert scale of 1 (almost never) to 5 (almost al-
ways). Accordingly, the total score of the FACES III question-
naire ranges from 20 to 100, and the score of each dimension
from 10 to 50.

The Korean ADHD Rating Scale (K-ARS) is a translated
version of the ADHD Rating Scale (ARS),””*® which consists
of 18 items derived from the 18 symptoms list of the DSM-IV
criteria for ADHD. Each item is rated on a 4-point Likert scale
of 0 (never or rarely) to 3 (very often), thus the total score rang-
es from 0 to 54. Reliability and validity of the K-ARS among
Korean children have been established.”

Statistical analysis

Pearson’s correlation tests were performed between each
pair of the above-mentioned scale scores using SPSS 19.0 soft-
ware (SPSS Inc., Chicago, IL, USA). Structural equation mod-
eling (SEM) was conducted with AMOS 5.0 (SmallWaters,
Chicago, IL, USA) to determine the best fitting model. The
model fit was based on generally accepted thresholds for the
root mean square error of approximation (RMSEA), normed
fit index (NFI), incremental fit index (IFI), comparative fit in-
dex (CFI), goodness of fit (GFI), and adjusted goodness of fit
(AGFI). The RMSEA assesses closeness of fit, with values ap-
proximating 0.08, 0.05, and 0 indicating reasonable, close,
and exact fits, respectively.” The values of the NFI, IFI, CFI,
GFI, and AGFI may range from 0 to 1, with values over 0.9 in-
dicating an acceptable fit.*' In order to confirm the models ob-
tained from the SEM, we performed multiple linear regression
analyses using the scale scores included in the best fitting
models as the independent and outcome variables. We addi-
tionally performed multiple linear regression analyses for all
adult participants and for males and females separately. All
analyses were tested with a significance level of p<0.05 (two-
tailed).

RESULTS

Demographic characteristics

One thousand twenty-two adults, comprising 507 (49.6%)
men and 515 (50.4%) women, participated in this study. Their
age distribution was as follows: 24.9% in their 20s, 24.6% in
their 30s, 21.4% in their 40s, 16.7% in their 50s, and 12.4% in
their 60s. Among the total participants, 721 (70.5%) were
married, and 506 (49.5%) had graduated from high school.

The ADHD, depression, and family functioning
scores of adult participants, and the ADHD scores
of their children

The mean scores of the K-ADHD-Current and -Past were
54.6£19.5 and 24.0£9.2, respectively. The mean CES-D-K
score was 17.0£7.4, which is below the customary cutoft score
of 23, a suggested threshold for indicating a major depressive
disorder.* The mean subscores of cohesion and adaptability
derived from the FACES III were 34.31£6.9 and 29.3£5.5, re-
spectively. The mean K-ARS score of the children was 11.5%
9.3.

Correlations among the ADHD, depression, and
family functioning scores of adult participants, and
the ADHD scores of their children

The K-ADHD-Current score of the adult participants pos-
itively correlated with their scores on the K-ADHD-Past, the
CES-D-K, the FACES III adaptability, and the K-ARS of their
children (Table 1). The K-ADHD-Current score correlated
negatively with the FACES III cohesion subscore. The K-ARS
score of the children also positively correlated with the scores
on the K-ADHD-Past and the CES-D-K of the adult partici-
pants. The cohesion subscore from the FACES III again neg-
atively correlated with the scores on the K-ADHD-Past and
the CES-D-K.

Table 1. Pearson correlations among the ADHD, depression, and family functioning scores of adult participants, and the ADHD symptom

score of their children

K-ADHD

FACES 11T

N=1,022 CES-D-K K-ARS
Past Current Cohesion Adaptability
K-ADHD-Past 1.00
K-ADHD-Current 0.63*** 1.00
CES-D-K 0.34%+* 0.61*** 1.00
FACES III Cohesion -0.06* -0.18%** -0.35%** 1.00
FACES III Adaptability 0.07* 0.117%** -0.09** 0.68*** 1.00
K-ARS 0.46™** 0.47%** 0.42%%* -0.13 0.12 1.00

*p<0.05, **p<0.01, ***p<0.001. ADHD: attention-deficit/hyperactivity disorder, K-ADHD-Past: a Korean ADHD questionnaire-Past childhood
status, K-ADHD-Current: Korean ADHD questionnaire-Current adulthood status, CES-D-K: Korean version of the Center for Epidemiologic
Studies Depression Scale, FACES III: Family Adaptability and Cohesion Evaluation Scale, K-ARS: Korean version of the ADHD Rating Scale
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SEM among the ADHD, depression, and family
functioning scores of adult participants, and the
ADHD scores of their children

The final models of the SEM are shown in Figures 1 and 2.
Adult ADHD (latent variable) was composed of the past
childhood and current adulthood ADHD symptoms (i.e., the
K-ADHD-Past and K-ADHD-Current scores, respectively).
Adult ADHD was positively associated with the CES-D-K
score, reflecting recent experience of depressive symptoms,
which was in turn, negatively associated with the FACES III
cohesion subscore, reflecting the emotional connectedness
among members of the family (Figure 1, Table 2). These fi-
ndings suggest that depressive symptoms mediate between
symptoms of ADHD and family dysfunction. The proposed
model showed an acceptable fit to the data (RMSEA=0.056,
IFI=0.977, NFI=0.970, CFI=0.977, GFI=0.970, AGFI=0.952).

In the subsequent model including the offspring's ADHD
symptoms, significant path from the adult ADHD to their
children’s ADHD symptoms was partially mediated by the
CES-D-K scores of the parents (Figure 2, Table 2). This mod-
el demonstrated an acceptable fit to the data as well (RM-
SEA=0.083, [F1=0.943, NFI=0.903, CFI=0.942, GFI=0.902,
AGFI=0.855).

Multiple linear regression analyses among the ADHD,
depression, and family functioning scores of adult
participants, and the ADHD scores of their children
Using the CES-D-K score as the outcome variable, the K-
ADHD-Past and -Current scores showed significant associa-
tions. Using the cohesion subscore from the FACES III as the
outcome variable, the CES-D-K scores but not the K-AD-
HD-Past and -Current scores showed significant association.
Using the K-ARS score of the children as the outcome vari-
able, the K-ADHD-Past and the CES-D-K scores showed sig-

Adult depression
0.606***
Adult ADHD Family cohesion
0.088*

Figure 1. Structural equation modeling among the ADHD, de-
pression, and family functioning scores of adult participants. All
values are standardized regression weights. *p<0.05, ***p<0.001.
The model showed an acceptable fit to the data (RMSEA=0.0586,
IF1=0.977, NFI=0.970, CFI=0.977, GFI=0.970, AGFI=0.952).
ADHD: attention-deficit/hyperactivity disorder, RMSEA: root mean
square error of approximation, IFl: incremental fit index, NFI:
normed fit index, CFIl: comparative fit index, GFIl: goodness-of-fit
index, AGFI: adjusted goodness-of-fit index.

-0.471%%*
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nificant associations. These findings detailed in Table 3 are in
accordance with the SEM results.

As supplemental tests, male and female adult participants
were analyzed separately. Then, in males, only the K-ADHD-
Past score (B=0.59, p=0.00, 95% CI=0.32, 0.85) remained sig-
nificantly associated with the K-ARS score of their children.
However, in females, the CES-D-K score (B=0.40, p=0.00,
95% CI=0.13, 0.66), and the cohesion (B=-0.38, p=0.03, 95%
CI=-0.73, -0.03) and adaptability (B=0.50, p=0.01, 95% CI=
0.11, 0.89) subscores from the FACES III were significantly
associated with the K-ARS score of their children (Supple-
mentary Table 1, online).

DISCUSSION

The present study aimed to examine the patterns of inter-
play among ADHD symptoms, depression, and family func-
tioning in a general population of adults. We used both the
past childhood and current adulthood ADHD symptoms to
construct the latent variable of adult ADHD, given that the
presence of childhood ADHD symptoms is required for the
diagnosis of ADHD in adults. As a result, adult ADHD was
associated with depressive symptoms. Symptoms of adult
ADHD being directly related to concurrent depression is in
accordance with the reports on high comorbidity rates of
ADHD and depression.”” Depressive symptoms, in turn, me-
diated the relationship between ADHD symptoms in adults
and cohesion among members of their family. In addition, de-
pressive symptoms also mediated the relationship between

Adult depression

0.626™*** 0.332%**
Adult ADHD > Child ADHD
0.255**
-0.337***

\

Family cohesion

Figure 2. Structural equation modeling among the ADHD, de-
pression, and family functioning scores of adult participants, and
the ADHD symptom score of their children. All values are stan-
dardized regression weights. **p<0.01, ***p<0.001. The model
showed an acceptable fit to the data (RMSEA=0.083, IFI=0.943,
NF1=0.903, CFI=0.942, GFI=0.902, AGFI=0.855). ADHD: atten-
tion-deficit/hyperactivity disorder, RMSEA: root mean square er-
ror of approximation, IFl: incremental fit index, NFI: normed fit in-
dex, CFl: comparative fit index, GFIl: goodness-of-fit index, AGFI:
adjusted goodness-of-fit index.
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Table 2. Structural equation modeling among the ADHD, depression, and family functioning scores of adult participants, and the ADHD

symptom score of their children

N=1,022 B (SE) CR Effect
B Indirect Total
Model 1
Adult ADHD — CES-D-K 0.040 (0.003) 12.298 0.606™** 0.606
CES-D-K — FACES III Cohesion -0.538 (0.052) -10.318 -0.471%** -0.471
Adult ADHD — FACES III Cohesion 0.007 (0.003) 2.363 0.088* -0.286 -0.197
Model 2
Adult ADHD — CES-D-K 0.039 (0.006) 6.496 0.626*** 0.626
CES-D-K — FACES III Cohesion -0.267 (0.071) -3.763 -0.337%** -0.337
CES-D-K — K-ARS 0.929 (0.278) 3.340 0.332%** 0.332
Adult ADHD — K-ARS 0.044 (0.015) 2.852 0.255** 0.208 0.463
Adult ADHD — FACES III Cohesion -0.211** -0.211

*p<0.05, **p<0.01, ***p<0.001. ADHD: attention-deficit/hyperactivity disorder, B: unstandardized regression coefficient, p: standardized regres-
sion coefticient (direct effect), CR: critical ratio, CES-D-K: Korean version of the Center for Epidemiologic Studies Depression Scale, FACES III:
Family Adaptability and Cohesion Evaluation Scale, K-ARS: Korean version of the ADHD Rating Scale, SE: standard error

Table 3. Multiple linear regressions among the ADHD, depression, and family functioning scores of adult participants, and the ADHD symp-

tom score of their children

NeLoz CES-D-K FACES III Cohesion K-ARS
B (SE) 95% CI B (SE) 95% CI B (SE) 95% CI
K-ADHD-Past -0.06 (0.02)* -0.11,-0.01 0.04 (0.02) -0.01,0.10 0.30 (0.10)** 0.09,0.51
K-ADHD-Current 0.25 (0.01)*** 023,027 0.00 (0.01) -0.02,0.03 0.05 (0.05) -0.04,0.15
CES-D-K -0.34 (0.03)*** -0.41,-0.28 0.27 (0.10)** 0.08,0.47
FACES III Cohesion -0.04 (0.09) -0.22,0.13

*p<0.05, **p<0.01, ***p<0.001. No variance inflation factor was greater than 1.66 (CES-D-K), 2.37 (FACES III Cohesion), and 3.39 (K-ARS), re-
spectively. Adjusted R?s were 0.37 (CES-D-K), 0.12 (FACES III Cohesion), and 0.27 (K-ARS), respectively. For all three models, p values for F
statistics were below 0.001. ADHD: attention-deficit/hyperactivity disorder, B: unstandardized regression coefficient, CI: confidence interval,
K-ADHD-Past: Korean ADHD questionnaire-Past childhood status, K-ADHD-Current: Korean ADHD questionnaire-Current adulthood
status, CES-D-K: Korean version of the Center for Epidemiologic Studies Depression Scale, FACES III: Family Adaptability and Cohesion
Evaluation Scale, K-ARS: Korean version of the ADHD Rating Scale, SE: standard error

adult ADHD symptoms and their children's ADHD symptoms.

Adult ADHD symptoms were both directly and indirectly
related to ADHD symptoms found in their children. The di-
rect relationship might reflect a genetic link, since the herita-
bility of ADHD is among the highest compared to other psy-
chiatric disorders.” Meanwhile, the indirect relationship, which
was mediated by adult depression, is more complex to inter-
pret. In an adoption study, parental major depression in-
creased the risk for ADHD in both their biological and adopt-
ed children, suggesting that depressed parents cannot be ruled
out as an environmental liability for the development of ADHD
in their offspring.** Furthermore, studies have shown that se-
verity of maternal depression positively correlates with, not
only the mother’s but also the father’s, high ratings of their

353 and treatment of maternal

childs externalizing behaviors,
depression improves the mother-reported behavioral prob-
lems of their children.”*® Although the mechanisms underly-

ing these results are not clearly explored, considering that
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ADHD ratings in children were also based on parental reports
in our study, similar mechanisms might be involved in our
results directly linking depression in adults and ADHD in
their children.

It is also noteworthy that depression was inversely associ-
ated with family cohesion, but no significant path was ob-
served between family cohesion and the offspring's ADHD
symptoms. When interpreting this negative finding, however,
caution may need to be taken. In families with higher FACES
III cohesion or adaptability scores, parents tended to under-
estimate the severity of ADHD symptoms in their children.”
As the measures of the current study were based on self- or
parent-reports, possible reporter bias may have affected the
link between family cohesion and the children’s ADHD symp-
toms.

The multiple regression analyses also replicated the results
from our SEM. Interestingly, however, when regression anal-
yses were performed separately in each sex, only the past



ADHD symptoms remained significantly associated in males
(Supplementary Table 1, online). On the other hand, in moth-
ers, their depressive symptoms and level of family functioning
were significantly associated with their children’s ADHD
symptoms: this finding is perhaps related to the fact that moth-
ers rather than fathers are usually the ones who spend much
more time with their children in Korean families. Thus, their
mood symptoms and perceived family functioning might more
closely interact with the behavioral problems of their children.
Clinically, in treating children with ADHD, perhaps more at-
tention should be paid to the depressive symptoms of their
mothers.

The major limitations of this study include the followings.
First, it was a cross-sectional study, which had a key shortcom-
ing in assessing the causal relationships. Prospective studies
are required to confirm our inferences discussed above. Sec-
ond, all of the measures in this study were self- or parent-re-
ported, which are prone to reporter bias, and no formal diag-
nosis was made of either ADHD or depressive disorder. And
third, considering the remarkably higher rates of comorbid
major depressive disorder in community samples of ADHD
youth,***! ranging from 12% to 50%, it would have been more
fruitful to evaluate symptoms of depression in the children
as well.

Many have reported associations between ADHD, either in
the parent or in the child, and disturbances in family function-
ing.*'>"* Accordingly, we had expected that symptoms of
ADHD in our parents would somehow compromise their
family life. As a result, both the direct and indirect paths were
found to be significant between adult ADHD symptoms and
the scores of the FACES III or their children’s scores of the K-
ARS. The indirect path was mediated by adult depressive
symptoms. Considering that the majority of former studies
on the relationship between adult ADHD and family dys-
function did not assess the role of depression, further studies
including adequate assessment of mood symptoms are need-
ed. As for clinical implications, when treating ADHD in adults,
clinicians should pay attention to the presence or absence of
depression.
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