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Comorbid anxiety and depression in school-aged children
with attention deficit hyperactivity disorder (ADHD) and self-
reported symptoms of ADHD, anxiety, and depression among
parents of school-aged children with and without ADHD

Weiping XIA', Lixiao SHEN?, Jinsong ZHANG""

Background: Attention deficit hyperactivity disorder (ADHD) is a common psychiatric disorder in children
that can extend into adulthood and that is often associated with a variety of comorbid psychiatric disorders.

Aim: Assess the comorbidity of ADHD with anxiety disorders and depressive disorders in school-aged
children, and the relationship of the severity of ADHD, anxiety, and depressive symptoms in children who
have ADHD with the severity of the corresponding symptoms in their parents.

Methods: A two-stage screening process identified children 7-10 years of age with and without ADHD
treated at the Xin Hua Hospital in Shanghai. ADHD and other DSM-IV diagnoses were determined by a senior
clinician using the Schedule for Affective Disorder and Schizophrenia for School-Aged Children (K-SADS-PL).
One parent for each enrolled child completed three self-report scales: the ADHD Adult Self Report Scale
(ASRS), the State-Trait Anxiety Inventory (STAI), and the Beck Depression Inventory (BDI). In total 135 children
with ADHD and 65 control group children without ADHD were enrolled; parents for 94 of the children with
ADHD and 63 of the children without ADHD completed the parental assessment scales.

Results: Among the 135 children with ADHD, 27% had a comorbid anxiety disorder, 18% had a comorbid
depressive disorder, and another 15% had both comorbid anxiety and depressive disorders. Parents of
children with ADHD self-reported more severe ADHD inattention symptoms than parents of children without
ADHD and were more likely to meet criteria for adult ADHD. Mothers (but not fathers) of children with
ADHD had significantly more severe trait anxiety and depressive symptoms than mothers of children without
ADHD. Among children with ADHD, the severity of ADHD symptoms was not significantly correlated with the
severity of ADHD symptoms in parents, but depressive symptoms and anxiety symptoms in the children were
significantly correlated with the corresponding symptoms in the parents.

Conclusions: School-aged children with ADHD commonly suffer from comorbid anxiety and depressive
disorders, and the severity of these symptoms parallels the level of anxiety and depressive symptoms in
their parents. Self-reported symptoms of ADHD are significantly more common in parents of children with
ADHD than in parents of children without ADHD. Longitudinal studies are needed to disentangle the genetic,
biological, and social factors responsible for these complex inter-relationships.
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1. Introduction

Attention deficit hyperactivity disorder (ADHD) is a
common psychiatric disorder in children with the
core symptoms of attention deficit, hyperactivity,
and impulsiveness. It no longer appears that these
children ‘outgrow’ the condition. Although some ADHD
symptoms ameliorate with age,™ many children with
ADHD do not subsequently achieve the same level
of functioning in adulthood as their healthy peers.23!
Children with ADHD often have comorbid psychiatric
disorders!® — particularly anxiety and depressive
disorders>®l — that magnify their impairment and are
usually associated with a poorer prognosis.

Both genetic and social factors influence the
occurrence, duration, and severity of ADHD and the
co-occurrence of anxiety and depressive symptoms
in children with ADHD. Some studies report that the
degree of heritability for ADHD is as high as 0.7 to 0.8.77:8]
Other studies suggest a negative feedback loop by which
critical feedback from parents about a child’s ADHD
behaviors strains family relationships and, thus, worsens
ADHD symptoms and increases the risk that the child
develops comorbid mental disorders.l>1 Alternatively,
poor adaptive skills and cognitive biases of parents can
be learned by their children and, thus, increase the
risk of anxiety, depression, and other mental disorders
in the children.'Yl Taken together, the relatively high
prevalence, the often life-long impairment, and the
frequent occurrence of comorbid psychiatric and
behavioral disorders make ADHD an important clinical
and public health problem.2

This case-control study aims to unravel part of
this complex web of relationships by (a) comparing
self-reported anxiety and depressive symptoms in
school-aged children with and without ADHD; (b)
comparing self-reported symptoms of ADHD, anxiety,
and depression in parents of children with and without
ADHD; and (c) correlating the severity of ADHD, anxiety,
and depressive symptoms in children with ADHD with
the severity of the corresponding symptoms in their
parents.

2. Methods

We identified children with and without ADHD who
were being treated at the Xin Hua Hospital (a general
hospital with a large pediatric department) using a two-
stage diagnostic process and assessed their level of
depressive and anxiety symptoms using self-completion
instruments. We also recruited one parent of each of the
children and assessed their level of ADHD symptoms,
depressive symptoms, and anxiety symptoms using self-
completion instruments. The study recruitment process
is shown in Figure 1.

2.1 Two-stage diagnostic process

Parents or guardians of all outpatients 7 to 10 years of
age at the Department of Medical Psychology of the Xin
Hua Hospital with a chief complaint of ‘hyperactive’ or
‘inattentive’ are routinely asked to complete a general
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status questionnaire about the patient and also the
parent form of the Swanson, Nolan, and Pelham Teacher
and Parent Rating Scale (SNAP-1V), a self-rated screening
instrument for ADHD.™! From May 2011 to March 2013
parents or guardians of children who screened positive
for ADHD on the SNAP-IV and the children themselves
were invited to participate in the study. Those who
provided written informed consent (283/398, 71%) were
subsequently assessed by senior psychiatrists using
the Schedule for Affective Disorder and Schizophrenia
for School-Aged Children Present and Lifetime Version
(K-SADS-PL)" to confirm the ADHD diagnosis and to
identify any comorbid psychiatric conditions. Children
were enrolled in the ADHD group for the study if they
(a) met the diagnosis criteria of current ADHD; (b) had
no neurological disorders; (c) had no concurrent mental
disorders other than depression or anxiety disorders;
and (d) the child’s parent or guardian provided written
informed consent.

Over the same period, co-resident parents or
guardians of 100 children 7 to 10 years of age receiving
routine care (primarily for advice about nutrition or
normal development) at the Department of Children
and Adolescent Healthcare in Xin Hua Hospital and the
children themselves were invited to participate in the
study. We set the male-to-female ratio for this control
group as 7:3 because previous studies™ found this to
be the gender ratio of ADHD. The parents or guardians
of these children completed the general status
guestionnaire and the SNAP-IV; those who screened
negative for ADHD on the SNAP-IV were subsequently
evaluated by a senior clinician using K-SADS-PL. Children
were enrolled in the control group if they (a) did not
meet ADHD criteria; (b) had no neurological disorder;
(c) had no mental disorders other than depression
or anxiety disorders; and (d) the parent or guardian
provided written informed consent.

2.2 Measures

The demographic and general status questionnaire
administered to all children recorded (a) the child’s
gender, age, physical development, and health history;
(b) the age and educational level of the parents; (c) the
pregnancy history of the mother; and (d) the economic
status of the family.

The SNAP-IV Rating Scale!®! includes items that
assess the ADHD criteria from the 4™ edition of the
Diagnostic and Statistical Manual of the American
Psychiatric Association (DSM-1V).*% [tems are
scored on a 4-point scale (0=not present, 1=mild,
2=moderate, 3=severe); symptoms with a score of
2 or 3 are considered present. This study used the
Chinese translation of the 18-item Parent version of
the scale which has two subscales; 9 items assess
symptoms of inattention and 9 items assess symptoms
of hyperactivity. This scale has previously been shown
to have good reliability and validity.'”18! If the child has
6 or more of the 9 inattention items or 6 or more of
the 9 hyperactivity symptoms coded as present, this is
considered a positive screen for ADHD.
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Figure 1. Recruitment of children and parents for the study

600 outpatients 7-10 years of age treated at
the Department of Medical Psychology of
Xin Hua Hospital with a chief complaint of
‘hyperactivity’ or ‘poor attention’ from May

100 children 7-10 years of age (selected to have a
male-to-female ratio of 7:3) receiving routine
care at the Department of Children and
Adolescent Healthcare of Xin Hua Hospital
from May 2011 to March 2013

2011 to March 2013

v

Parent asked to complete SNAP-1V and children
asked to complete SCARED and DSRSC

Parent asked to complete SNAP-IV and children
asked to complete SCARED and DSRSC

54 did not complete screening <

148 screened negative for ADHD <

\ 4

» 19 did not complete screening

» 2 screened positive for ADHD

\4

398 children screened positive for ADHD; child
and parent/guardian asked to do K-SADS-PL

79 children screened negative for ADHD; child and
parent/guardian asked to do K-SADS-PL

A

115 refused to participate

148 children did not meet inclusion
criteria:
¢ 33 no diagnosis of any mental
disorder

e 37 mood disorder diagnosis without
ADHD

e 56 ADHD diagnosis with oppositional
defiant disorder or conduct
disorder

e 22 mental retardation or other
mental diagnoses

A

14 refused to participate

\ 4

135 children enrolled in ADHD group. Parent/
guardian asked to complete ASRS, STAI-AD,
and BDI assessment

65 children enrolled in control group. Parent/
guardian asked to complete ASRS, STAI-AD, and
BDI assessment

41 children whose parents did not
complete the assessments

A

\

»| 2 children whose parents did not
complete the assessments

\ 4

94 children and 94 parents (54 mothers and 40
fathers) included in the ADHD group

63 children and 63 parents (33 mothers and 30
fathers) included in the control group

ADHD, Attention Deficit Hyperactivity Disorder
DSRSC, Depression Self-Rating Scale for Children®
ASRS, Adult ADHD Self-Report Scale®®

STAI-AD, State-Trait Anxiety Inventory for Adults®®
BDI, Beck Depression Inventory™”

SCARED, Screen for Child Anxiety Related Emotional Disorders®

K-SADS-PL, Schedule for Affective Disorder and Schizophrenia for School-Aged Children Present and Lifetime Version

[20]
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The K-SADS-PL is a semi-structured interview involving
both the child and parent that is designed to diagnose the
current and lifetime mental disorders of children between
2 and 18 years of age. The English version of K-SADS-PL
has good reliability and validity.'4?! The Chinese version
of the scale® also has good reliability and validity.

Both groups of children also completed two self-
report scales: the Screen for Child Anxiety Related
Emotional Disorders (SCARED)™! and the Depression
Self-Rating Scale for Children (DSRSC).[22 SCARED is
a 41-item self-report measure of a broad range of
anxiety symptoms that has five subscale scores which
parallel the five subtypes of anxiety in the DSM-IV:
panic, generalized anxiety disorder, separation anxiety,
social phobia, and school phobia. Each item is scored
0 to 2 with higher scores reflecting greater anxiety; for
children aged 7 to 12, a total score over 23 indicates
the existence of clinically relevant anxiety. The Chinese
version of SCARED has been shown to have reasonable
reliability and validity."*

The DSRSC22lincludes 18 items; each item is
scored from 0 to 2, with higher scores indicating more
severe depression. For children 8 to 12 years of age,
total scores >16 for boys and total scores >15 for girls
indicate clinically significant depressive symptoms. The
reliability and validity of the Chinese version of DSRSC is
acceptable.?¥

One parent or guardian for each child who met
the inclusion criteria for the ADHD group or the
control group was asked to complete three self-report
instruments: the Adult ADHD Self-Report Scale (ASRS),
the State-Trait Anxiety Inventory for Adults (STAI-AD),2¢!
and the Beck Depression Inventory (BDI).?” The ASRS
is an 18-item checklist based on the ADHD diagnostic
criteria in DSM-IV, 9 items assessing inattention and
9 items assessing hyperactivity. Items are rated on a
5-point Likert scale (1 to 5); scores of 4 or 5 indicate
that the corresponding symptom is present. A previous
study found that ASRS was a reliable and valid scale
for evaluating ADHD for adults.?®/In most studies,
respondents with six or more of the nine inattention
symptoms or six or more of the nine hyperactivity
symptoms are screened positive for Adult ADHD (a
clinical interview is needed to make a final diagnosis),
but Kooij and colleagues?® suggest using four symptoms
or more for either subscale as the cutoff. In this study,
we considered both of these standards. The results
for the 9-item inattention and the 9-item hyperactivity
subscales of the ASRS are converted into an attention
deficit (AD) factor score and a hyperactivity (HA) factor
score by dividing the total score of the nine items for
each subscale by 9 (so the theoretical range of the two
factor scores is from 1 to 5).

The STAI-AD is a self-completion scale with 40 items
rated on 4-point Likert scales (1 to 4); 20 items assess
the temporary condition of current anxiety (‘state
anxiety’, SAl) and 20 items assess the long-standing
anxious personality characteristic (‘trait anxiety’, TAl).
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The cut-off score for clinically significant anxiety of the
STAI-AD-SAIl is 53 for males and 55 for females; the cut-
off score of the STAI-AD-TAI is 56 for males and 57 for
females. The adapted Chinese version of STAI-AD has
good test-retest reliability and internal consistency.?”!

We use a 13-item version of the BDI to assess
the level of depression in participating parents. The
items are rated O to 3 with higher scores representing
more severe depressive symptoms. Total BDI scores
>14 are considered moderate to severe (i.e., ‘clinically
significant’) depression. The reliability and validity of the
Chinese version of BDI are satisfactory.3

2.3 Statistical analysis

Data were analyzed using SPSS 13.0. T-tests, Chi-square
tests, and Fisher’s exact test were used to compare
the demographic variables and the results of different
measures. Pearson correlation coefficients were used to
determine the association between ADHD symptoms,
anxiety symptoms, and depressive symptoms in children
and their parents. Multiple linear regression was used
to identify the independent factors associated with
the severity of self-reported anxiety and depressive
symptoms in children with ADHD. All tests were two-
tailed and a p-value of <0.05 was considered statistically
significant.

2.4 Ethics approval and informed consent

This study was approved by the Ethics Committee of
the Xin Hua Hospital affiliated to Shanghai Jiao Tong
University. All parents or guardians of the children
who were screened in this study provided written
informed consent for both the screening and the clinical
assessments.

3. Results

3.1 Demographic characteristics of the children and
their parents

As shown in Figure 1, 135 children (99 boys and 36 girls)
met the enrollment criteria for the ADHD group and
65 children (46 boys and 19 girls) met the enrollment
criteria for the control group. There were no statistically
significant differences in age, gender, educational
level of parents, or family economic status between
two groups. The self-reported anxiety and depressive
symptoms in children with ADHD were significantly
higher than the self-reported symptoms in children
without ADHD (Table 1).

As shown in Figure 1, 94 parents of children with
ADHD (54 mothers and 40 fathers) completed the three
self-report scales and 63 parents of children without
ADHD (33 mothers and 30 fathers) completed the
scales. There were no statistically significant differences
in the gender (X°=0.39, p=0.531), age (t=1.00, p=0.320),
or years of education (t=0.97, p=0.334) between these
two groups of participating parents.
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children children
characteristic with ADHD without ADHD statistic p-value
(n=135) (n=65)
mean (sd) age of child 8.8 (1.4) 9.2 (0.5) t=1.23 0.109
number (%) male children 99 (73%) 46 (71%) X?=0.08 0.777
mean (sd) years of fathers’ education 14.9 (4.0) 15.5 (4.1) t=1.84 0.066
mean (sd) years of mothers’ education 12.4 (3.0) 13.3(3.1) t=1.49 0.087
mean (sd) age of father 37.5(3.8) 36.9 (3.7) t=1.85 0.066
mean (sd) age of mother 34.2 (4.3) 33.8 (4.2) t=1.35 0.099
mean (sd) annual household income in 10,000 Renminbi 20.2 (9.3) 22.7 (8.3) t=0.63 0.527
mean (sd) total score on self-report anxiety scale’ 18.3 (7.5) 8.1(5.9) t=10.45 <0.001
mean (sd) total score on self-report depression scale® 10.8 (5.2) 3.1(2.5) t=14.14 <0.001

3.2 Comorbidity of depression and anxiety disorder
among ADHD children

Based on the diagnosis of the senior clinician who
administered the K-SADS-PL, among the 135 children
with current ADHD, 37 (27.4%) had a comorbid anxiety
disorder without a depressive disorder, 24 (17.8%) had
a comorbid depressive disorder without an anxiety
disorder, 20 (14.8%) had both a comorbid anxiety
disorder and a comorbid depressive disorder, and 54
(19.3%) did not meet the diagnostic criteria of either an
anxiety disorder or a depressive disorder. Among the
57 (42.2%) children in the ADHD group with a comorbid
anxiety disorder, the specific disorders were as follows:
20 (35.1%) had generalized anxiety disorder, 12 (21.1%)
had separation anxiety disorder, 5 (8.8%) had obsessive
compulsive disorder, 10 (17.5%) had specific phobias,
and 10 (17.5%) had an anxiety disorder not otherwise
specified (NOS). The 44 (32.6%) children in the ADHD
group with a comorbid depressive disorder were not
sub-classified into the specific disorders.

None of the 65 children in the control group met
the diagnosis for a depressive disorder or an anxiety
disorder.

3.3 Self-reported symptoms of ADHD in parents of
children with and without ADHD

The results of the ADHD Adult Self Report Scale (ASRS)
for the 94 parents of children with ADHD and the 63
parents of children without ADHD are shown in Table
2. For fathers, the total ASRS score and the attention
deficit (AD) and hyperactivity (HA) factor scores of the
ASRS were not significantly different between groups,
but the proportion that screened positive for ADHD
using the 6+ symptoms criteria (i.e., 6 or more of the
9 symptoms on either the inattention or hyperactivity

subscale) was higher among fathers of children with
ADHD than among fathers without ADHD (32.5% versus
10.0%, Fisher exact test, p=0.042). Among the mothers
the differences between groups were greater: the
total ASRS score, the AD factor score of the ASRS, and
the proportion of mothers who screened positive for
ADHD using both the 6+ symptoms criteria and the 4+
symptoms criteria were significantly greater among
mothers of children with ADHD than among mothers of
children without ADHD.

For both fathers and mothers in both groups, the
mean factor score for the attention deficit subscale of
ASRS was significantly greater than the mean factor
score for the hyperactivity subscale of the ASRS (all
p-values <0.001). As shown in the footnote to Table
2, among parents of children with ADHD, the ASRS
total score and the HA factor score were significantly
higher in mothers than in fathers, and the proportion of
mothers screening positive for ADHD using the relaxed
criteria (i.e., >4 symptoms on either of the subscales)
was significantly greater than the proportion of fathers
screening positive for ADHD. However, the results were
different among parents with children who did not have
ADHD: the total ASRS and the HA factor score of the
ASRS were similar in mothers and fathers but fathers
had significantly greater AD factor scores than mothers;
a significantly higher proportion of fathers than mothers
screened positive for ADHD using the >6 symptoms
criteria while the reverse was the case when using the
>4 symptoms criteria.

3.4 Self-reported anxiety and depressive symptoms in
parents of children with and without ADHD

The self-reported anxiety and depressive symptoms of
parents of children with and without ADHD are shown in
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parents parents
of children of children statistic p-value
with ADHD without ADHD
ALL PARENTS n=94 n=63
Total ASRS score, mean (sd) 41.9 (10.9) 37.6 (10.1) t=2.54 0.012
ASRS attention deficit (AD) factor score, mean (sd) 2.8 (0.6) 2.5(0.4) t=3.73 <0.001
ASRS hyperactivity (HA) factor score, mean (sd) 2.0 (0.4) 1.9 (0.4) t=1.41 0.159
Screen positive for ADHD (>6 symptoms rated as present in o o
either 9-item ASRS subscale), n (%) 31(33.0%) 3(4.8%) exact test <0.001
Screen positive for ADHD (>4 symptoms rated as present in o o
either 9-item ASRS subscale), n (%) 41 (43.6%) 14 (22.2%) exact test 0.006
FATHERS n=40° n=30°
Total ASRS score, mean (sd) 40.1 (10.0) 37.2 (11.7) t=1.09 0.282
ASRS attention deficit (AD) factor score, mean (sd) 2.8 (0.5) 2.8 (0.4) t=0.00 1.000
ASRS hyperactivity (HA) factor score, mean (sd) 1.8 (0.5) 1.8 (0.3) t=0.00 1.000
Screen positive for ADHD (>6 symptoms rated as present in o o
either 9-item ASRS subscale), n (%) 13 (32.5%) 3 (10.0%) exact test 0.042
Screen positive for ADHD (>4 symptoms rated as present in o o
MGy — 13 (32.5%) 5(16.7%) exact test 0.172
MOTHERS n=54° n=33"
Total ASRS score, mean (sd) 43.2 (11.5) 37.9 (8.5) t=2.48 0.021
ASRS attention deficit (AD) factor score, mean (sd) 2.7 (0.4) 2.5(0.4) t=2.28 0.034
ASRS hyperactivity (HA) factor score, mean (sd) 2.2 (0.6) 1.7 (0.4) t=1.82 0.072
Screen positive for ADHD (>6 symptoms rated as present in o o
either 9-item ASRS subscale), n (%) 18 (33.0%) 0 (0.0%) exact test <0.001
Screen positive for ADHD (>4 symptoms rated as present in 28 (51.9%) 9(27.3%) exact test 0.028

either 9-item ASRS subscale), n (%)

Table 3. There were no significant differences in the self-
reported severity of anxiety or depressive symptoms
between fathers of children with ADHD and fathers of
children without ADHD. However, mothers of children
with ADHD self-reported significantly more severe trait
anxiety symptoms (STAI-AD-TAI) and significantly more
severe depressive symptoms than mothers of children
without ADHD. As shown in the footnote to Table 3, in
both groups of parents, mothers reported more severe
anxiety and depressive symptoms than fathers, but
these differences between mothers and fathers only
reached statistical significance for state anxiety and trait
anxiety among parents who had children with ADHD

and for state anxiety among parents who did not have
children with ADHD.

Among the 34 parents who screened positive for
ADHD using the criteria of >6 symptoms on one or
both of the ASRS subscales, 10 (29.4%) had clinically
significant anxiety symptoms (i.e., STAI-AD-SAI>53 or
STAI-AD-TAI>56 for males; STAI-AD-SAI>55 or STAI-AD-
TAI>57 for females) and 3 (8.8%) had clinically significant
depressive symptoms (i.e., BDI>14). Among the 55
parents that screened positive for ADHD using the 4+
symptoms criteria on the ASRS, 12 (21.8%) reported
clinically significant anxiety symptoms and 5 (9.1%)
reported clinically significant depressive symptomes.
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parents of children with ADHD

parents of children without ADHD

t-test (p-value)

mean (sd) mean (sd)
ALL PARENTS n=94 n=63
STAI-AD-SAI 43.0 (7.6) 41.4 (8.4) 1.21 (0.226)
STAI-AD-TAI 45.1 (8.3) 40.7 (7.2) 3.53 (0.001)
BDI 4.8(2.2) 4.7 (1.3) 0.36 (0.721)
FATHERS n=40° n=30
STAI-AD-SAI 39.3(8.7) 39.4 (8.9) 0.05 (0.963)
STAI-AD-TAI 42.8 (8.0) 40.1 (6.8) 1.52(0.131)
BDI 4.3(1.7) 4.5(1.1) 0.60 (0.552)
MOTHERS n=54° n=33"
STAI-AD-SAI 45.7 (5.2) 43.2 (4.5) 1.39(0.172)
STAI-AD-TAI 46.8(8.2) 41.3(7.6) 3.20 (<0.001)
BDI 5.1(2.5) 4.8 (1.5) 2.21 (<0.001)

3.5 Correlations of severity of ADHD symptoms,
anxiety symptoms, and depressive symptoms in
children with ADHD and their parents

As shown in Table 4, the severity of self-reported ADHD
symptoms in parents of children with ADHD (i.e., the
total score on the ASRS) is not significantly correlated
with the severity of ADHD symptoms in their children.
However, the severity of anxiety symptoms of parents of
children with ADHD is significantly associated with both
the severity of anxiety symptoms and of depressive
symptoms in their children, and the severity of parents’
depressive symptoms is significantly correlated with
the severity of depressive symptoms in their children.
Among the parents, depressive and anxiety symptoms
are significantly correlated with each other, but this is
not the case among the children with ADHD.

As shown in Table 5, a multivariate regression
analysis that used the self-reported severity of anxiety
symptoms in children with ADHD (based on the SCARED
total score) as the dependent variable and the severity
of parents’ self-reported anxiety symptoms, parents’
self-reported depressive symptoms, and the child’s self-
reported depressive symptoms as independent variables
found that the severity of parental anxiety symptoms
was the most important predictor of the severity of the
child’s anxiety symptoms. A parallel analysis that used
the self-reported severity of depressive symptoms in
children with ADHD (i.e., the total DSCRC score) as the

dependent variable and the severity of parents’ self-
reported anxiety symptoms, parents’ self-reported
depressive symptoms, and the child’s self-reported
anxiety symptoms as independent variables found that
the severity of parental depressive symptoms was the
most important predictor of the severity of the child’s
depressive symptoms.

4. Discussion

4.1 Main findings

Our results found that children with ADHD had relatively
high rates of comorbid anxiety disorders and depressive
disorders. This confirms results from other studies: prior
research reported rates of comorbid anxiety disorders
in ADHD of 13 to 51% (our rate was 42%) and rates
of comorbid depressive disorders with ADHD of 12 to
50% (our rate was 33%).1631 We also found that parents
who screened positive for ADHD reported relatively
high rates of clinically significant anxiety or depressive
symptoms, further confirming the relationship between
these different conditions.

A previous study by Brown[3?l suggested that
comorbid anxiety may mute the hyperactivity symptoms
of ADHD and magnify the inattention symptoms of
ADHD. Another study3 considered the possibility that
comorbid depression in children with ADHD was actually
a secondary depression due to the social problems
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ADHD anxiety depressive ADHD anxiety

f symptoms symptoms symptoms symptoms symptoms

B of parents of parents of parents of children of children

r(p) r (p) r(p) r(p) r(p)

anxiety symptoms of parents ?(')23725) 1

. 0.24 0.70
depressive symptoms of parents (0.273) (<0.001) 1
ADHD symptoms of children ?(')33542) ?(')33225) ?622587) 1
. . 0.30 0.58 0.26 0.36

anxiety symptoms of children (0.322) (<0.001) (0.293) (0.472) 1

depressive symptoms of children 0.29 045 0.53 0.38 0.22
(0.304) (0.001) (0.030) (0.353) (0.292)

factors associated with severity of factors associated with severity of
child’s anxiety symptoms (R’=0.483) child’s depressive symptoms (R’=0.423)
factors standardized standardized
regression ; regression ;
coefficient el coefficient el
(Beta) (Beta)
severity of parent’s anxiety 1.071 8.43 (<0.001) -0.252 -1.20 (0.243)
symptoms
SRR O [RIEE  EEp ey -0.107 -0.70 (0.493) 1.361 3.35 (<0.001)
symptoms
severity of child’s anxiety symptoms ---- -—-- 0.119 1.42 (0.178)
severity of child’s depressive 0.159 1.85 (0.078) . L

symptoms

that arise for children with ADHD but concluded that anxiety or depressive symptoms in children with ADHD
in most cases these were independent, co-occurring or in the parents of children with ADHD provides
conditions. Our finding of no relationship between support for the hypothesis about the independence of
the severity of ADHD symptoms and the severity of these co-occurring conditions. Further analyses of the
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correlationship of anxiety and depressive symptoms
with the severity of the different subtypes of ADHD
(inattention and hyperactivity) are needed to refine
these findings. These types of analyses of the subtypes
of ADHD may help in identifying shared risk factors and
prioritizing different treatment strategies.’3

We found significantly higher trait anxiety in
mothers of children with ADHD than in mothers of
children without ADHD, but similar levels of state
anxiety in the two groups of mothers. This appears
counter-intuitive: current depressive symptoms are
higher in mothers of children with ADHD, so one would
expect that current, environment-related state anxiety
would also be higher. However, previous research
suggests that the relationship of anxiety symptoms with
ADHD may be more complex, simultaneously influenced
by environmental, personality, and genetic factors.3537

We found strong correlations (r> 0.50) between
the self-reported severity of anxiety and depressive
symptoms of children with ADHD and the self-
reported ratings of the corresponding symptoms in
their parents, relationships that remained robust even
after adjusting for potential confounding variables by
including them in a multiple linear regression analysis.
Several studies discuss the influence of anxiety and
depressive symptoms in parents (primarily mothers) on
the corresponding symptoms in their children.3849 Qur
study confirms this relationship in the special population
of children with ADHD, but much more detailed genetic,
diagnostic, and social history analyses will be needed to
differentiate the relative importance of biological and
social factors.

Applying DSM-IV criteria for ADHD — which are
focused on activities of children — to diagnose adult
ADHD is problematic.”? A related problem is that the
symptom pattern of ADHD changes with age: external
hyperactivity and impulsiveness symptoms tend to
improve with age while the inattention symptoms,
which have a greater impact on cognitive functioning,
are likely to persist into adolescence or adulthood.[141421
Our finding that self-reported inattention symptoms
were significantly more prominent than self-reported
hyperactivity symptoms in the parents of children
with ADHD provides indirect support for this finding,
but parents of children without ADHD also had more
prominent self-reported symptoms of inattention
than hyperactivity, so this may be a population-wide
phenomenon that is not specific to parents of ADHD
children.

4.2 Limitations

This is a case-control study in a clinical sample of
patients 7-10 years old with ADHD from one hospital
in Shanghai in which a relatively high proportion of
potential participants who screened positive for ADHD
on a parental screening form (115 of 398, 29%) refused
to participate in the study. Thus, it is uncertain how
representative this sample is of all children with ADHD
in China. The diagnostic assessment of the children
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was quite rigorous, but the classification of the severity
of depression and anxiety in both the patients and
their parents and the determination of possible adult
ADHD in the parents were all based on self-report
measures, so they were susceptible to a variety of
biases (e.g., recall bias) that we were unable to control
for in the analysis. Only one of the parents of each
participating child completed the study instruments, so
the comparisons between mothers and fathers within
each group were potentially confounded by differences
in the children and in the family environment of the
mothers and fathers. The depressive measures for
children and their parents (DSRSC and BDI) and the
anxiety measure for the children (SCARED) assessed
current symptoms at the time of the survey, so they
did not reflect the long-term or mean level of anxiety
and depressive symptoms. Rigorous clinical evaluations
of the depressive and anxiety symptoms in children
and their parents and, most importantly, clinical
confirmation of the adult ADHD diagnosis in the parents
would be needed to confirm the results suggested by
analysis of the self-report measures used in this study.
Moreover, long-term follow-up studies of patients
and their parents are needed to clarify the interaction
between the psychological symptoms of children with
ADHD and their parents and to describe the different
clinical trajectories of children with ADHD who do and
do not have comorbid conditions.

4.3 Importance

This study of a Chinese clinical sample of children
with ADHD confirms the reported high prevalence
of comorbid anxiety and depression among children
with ADHD that has been previously reported in other
countries. The relatively high prevalence of self-reported
ADHD symptoms among the parents of children with
ADHD (particularly the mothers) supports reports about
the heritability of ADHD, but more detailed clinical
examinations and detailed histories from parents of
children with ADHD will be needed to confirm this
finding. The much higher level of depressive and anxiety
symptoms among mothers of children with ADHD than
among fathers, suggests that the burden for caring for
the children is more likely to fall on the mother rather
than on the father; but it was trait anxiety (not state
anxiety) that was elevated, so there may be personality
factors involved that are unrelated to the stress of caring
for a child with ADHD. Finally, the strong correlation
of the severity of anxiety and depressive symptoms
between children with ADHD and their parents probably
reflects both genetic and environmental influences.
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