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Abstract We compared clinically referred children with
anxiety disorders (AD; n=63) to children with autism spec-
trum disorder (ASD; n=39), ADHD Combined (ADHD-
C; n=62), ADHD Predominantly Inattentive (ADHD-I;
n=064), and typically developing children (n=42) on child
quality of life (QOL), paternal and maternal psychopathol-
ogy and parental stress. Diagnoses were based on DSM-IV-
TR criteria. Multilevel analyses showed that QOL in AD
was higher on school and social functioning, compared to
respectively ADHD and ASD, and lower compared to nor-
mal controls on all five domains. Fathers reported their AD
children higher QOL than mothers. Also, AD appeared to
be associated with less parental stress and parental psycho-
pathology than other child psychopathology. Therefore,
parental factors may need to be considered more in treat-
ment of children with ADHD/ASD than AD.
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Introduction

Anxiety disorders (AD) are by far the most prevalent men-
tal disorders in childhood, with prevalence estimates rang-
ing from 10 to 20% [1-3]. Interestingly, despite its prev-
alence, only 31% of AD children receive treatment [1].
Nevertheless, societal costs of childhood AD have been
estimated high, with 9 to 20 times more costs than the nor-
mal population [4, 5]. Taking into account the high preva-
lence and societal costs, but low treatment usage, the ques-
tion has raised whether AD might be less disturbing for
the child and their parents than other common childhood
mental disorders such as attention deficit hyperactivity dis-
order (ADHD) and autism spectrum disorder (ASD). To
provide more insight into this issue, this study compared
families of clinically referred children with AD to children
with ADHD, ASD, and a non-clinical control group on
child quality of life, parental psychopathology, and paren-
tal stress, in order to examine the functional impairment of
childhood AD with respect to child and parental factors.
Currently, studies focusing on child psychiatric disorders
have increasingly used quality of life as an assessment of
functional impairment. The concept quality of life encom-
passes multiple domains, such as physical well-being, psy-
chological well-being, and social functioning [6]. Compari-
sons of quality of life in various clinical groups have been
scarce, even though it has been suggested that children who
are diagnosed with a psychiatric disorder generally have a
considerably poorer quality of life than children from the
general population [6, 7]. Bastiaansen et al. [8] compared
the quality of life between 310 clinically referred children
referred to outpatient child psychiatric clinics with AD,
ADHD, ASD, mood disorders, and other disorders, and
showed that children with AD had a poorer quality of life
in the domain of emotional functioning than children with
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ADHD, whereas the impact of AD on other aspects of
quality of life was equal to children with ADHD, disrup-
tive behavior disorders, and mood disorders [8]. Moreover,
Thaulow and Jozefiak [9] found no significant differences
between quality of life of clinically referred children with
ADHD and children with anxiety/depression. Van Steensel
et al. [10] found no differences between clinically referred
children with ASD and comorbid AD and children with AD
only in both parent and child reported quality of life; how-
ever, a lower quality of life was related to a higher anxiety
severity and more severe autistic behavior. Thus, quality of
life studies of clinically referred children with AD versus
other mental disorders indicate that children with AD are at
least as impaired as their counterparts with other disorders,
but research is still sparse, and a comparison of several
clinical groups with a control group seems to be missing.

Parental psychopathology has often been found to be
elevated in parents of children with behavioral problems;
however, it is unclear to what extent parents of children
with AD have more or less psychopathology themselves
than other parents, and how specific this relationship is.
Moreover, likely heritability plays a role in the relation-
ship between child and parental psychopathology, with
heritability estimates of 30-40% for AD [11], and even
stronger evidence for the heritability of ASD (>90%, [12])
and ADHD (around 76% [13]). For AD, it has been found
that (a) parental anxiety functions as a risk factor for child
AD (e.g., [14]); (b) children with AD are more likely to
have parents with AD as compared to other children [14,
15]; and (c) parental anxiety is related to child anxiety and
depression, but not to child externalizing symptoms [16].
Moreover, a recent study showed that maternal anxiety
symptoms were associated with all childhood problems,
while paternal anxiety was only associated with childhood
internalizing problems [17]. Research in other clinical
groups found that parental depression was specifically asso-
ciated with child internalizing problems, whereas parental
ADHD was related to child psychopathology in general
[18]. Thus far, different relations between child and paren-
tal psychopathology were found, and research is inconclu-
sive whether these relations are specific or not and whether
parents of one clinical group referred to mental health care
appear to have more or less behavioral problems than other
parents. Above all, most studies have examined the relation
between child and parental psychopathology by measuring
symptoms, instead of relying on childhood DSM-IV-TR
disorders to define groups.

Parenting a child with a clinical diagnosis often raises
parental stress, which can be defined as the distress that
arises from the demands of parenting [19], and which may
contribute independently to the clinical portrait of clinic-
referred families [20]. The available evidence for differ-
ences in parental stress between children with different
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clinical diagnoses is scarce. The study of Costa et al. [20]
showed that parental stress concerning dysfunctional inter-
actions predicted child internalizing symptoms specifically;
whereas parental stress concerning raising a difficult child
predicted externalizing symptoms as well. In line, a com-
parison of children in a school-based system of care showed
that parents of children with both high internalizing and
externalizing symptoms reported more parental stress than
children with low symptom levels [21]. Moreover, parents
of children with internalizing problems reported compara-
ble parental stress in parent—child interactions compared
to parents of children with both internalizing and external-
izing symptoms [21]. In addition, previous studies found
that parents of children with ADHD combined subtype
showed more parental stress than parents of ADHD inat-
tentive subtype [22]. Finally, some studies have shown that
parental stress was specifically associated with children’s
anxiety symptoms [23]. Thus, both children’s internalizing
and externalizing problems seem to be related to parental
stress; however, little consideration has been given to the
association between the types of child psychiatric diagno-
ses and parental stress. Knowledge about the role of paren-
tal stress in different child psychopathology is the first step
to shed light on the role of parental stress in the etiology,
maintenance, and treatment of child psychopathology.

The different roles of fathers and mothers in the devel-
opment and maintenance of childhood AD have received
more attention over the last decade [24]. Nevertheless,
fathers still tend to be underrepresented in research [25].
However, fathers may be important informants as they may
have a different perspective on their child’s problems (i.e.,
they tend to report less internalizing problems; [26]) and
they may evaluate the burden of parenting a clinical child
differently than mothers [27]. In addition, child internaliz-
ing problems have been found to be more closely related
to internalizing symptoms of mothers than fathers [28].
Therefore, the current study included reports from both
mothers and fathers, in order to examine possible differ-
ences between their reports.

In sum, research suggests that clinically referred children
with AD are impaired in terms of quality of life; however, it
is unclear whether this impairment is similar to other men-
tal disorders. Parental impairment in children with AD was
also found: parents of children with AD were more anx-
ious themselves, and parents of children with internalizing
problems experienced different parental stress than parents
of children with externalizing problems. Parental impair-
ment studies examined child anxiety symptoms instead of
diagnosis and therefore no conclusions can be drawn about
which childhood disorders are more or less associated with
parental psychopathology or parental stress. The aim of
this study was to investigate whether children with AD dif-
fer from children with different psychiatric disorders (i.e.
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ASD, ADHD) and a control group of children without a
clinical diagnosis on a range of variables: quality of life of
the child, parents’ internalizing and externalizing psycho-
pathology, and parental stress, using both mother and father
reports. Examining these possible differences is important
because it may lead to further insight into the impact of
childhood AD and may lead to the identification of pos-
sible treatment targets. Based on the above literature, we
hypothesized that (1) children with AD would be at least
as impaired in quality of life as children with ASD and
ADHD [8, 9], and have a lower quality of life than children
in the control group [7], (2) tentatively, parents of children
with AD would have more internalizing and less external-
izing problems than parents of children in the other clinical
groups [14—16], and (3) parents of children with AD would
likely experience similar levels of parental stress as par-
ents of children in other clinical groups, but lower levels of
stress compared to the control group [21].

Method
Participants

Participants eligible for this study were children and ado-
lescents aged 6-21 years consecutively referred for clini-
cal treatment to UVA minds, a community academic child
mental health center in Amsterdam. Participants were
included in this study when (1) children had a clinical diag-
nosis of AD, ASD, ADHD combined subtype (ADHD-C),
or ADHD inattentive subtype (ADHD-I), (2) at least one of
the parents had completed one of the questionnaires, and
(3) had no comorbid clinical diagnosis. In addition, a con-
trol group of typically developing children without a clini-
cal diagnosis was added. In total, 270 children (M =11.70,
SD=2.92) were included, of which 264 (97.8%) mothers
and 231 (85.6%) fathers participated (98.8% biological par-
ents; 21.1% of the families were divorced). In 225 (83.3%)
cases, both parents completed the questionnaires.

Table 1 Demographics of sample categorized by diagnosis

Of the 270 children, 63 (23.3%) children were diag-
nosed with AD, 39 (14.4%) with ASD, 62 (23.0%) with
ADHD-C, 64 (23.7%) with ADHD-I, and 42 (15.6%) chil-
dren in the control group. Table 1 displays the demograph-
ics of the five groups. Groups differed in child age (F (4,
265)=4.44, p=0.002) and gender (x2 4, N=270)=18.53,
p=0.001): children in the ASD and control group were
significantly older than children in the ADHD-C group,
and there were relatively more girls in the AD group than
in the other groups. Groups did not differ in ethnicity (x>
(20, N=270)=16.54, p=0.683) or parental age (mothers:
F (4, 259)=1.694, p=0.152; fathers: F (4, 226)=0.743,
p=0.563). Fathers did not differ in educational back-
ground, but mothers did (F (4, 253)=9.030, p<0.001):
mothers of the control group had a lower educational back-
ground than mothers of the other groups (p values <0.001).

Procedure

Data was collected from May 2012 to May 2014 using
online questionnaires that are part of the intake procedure
of the treatment center. All participants were informed
about the study, and ethical approval for the study as well
as informed consent was obtained. Only children with an
IQ> 70 are admitted at the treatment center. Children were
excluded when (a) their parents did not give informed
consent; (b) they were re-admitted and already partici-
pated in the study; (c) one of their siblings participated in
the study; (d) diagnosis was not (yet) confirmed; (e) they
had a primary diagnosis other than AD, ASD, ADHD-C,
or ADHD-I. Figure 1 shows the flow chart of the recruit-
ment process. Moreover, when more than two parents were
involved, only data from the biological parents was used.
356 children were eligible for this study based on their pri-
mary diagnosis of AD, ASD, ADHD-C, or ADHD-I. It was
chosen to only include children without comorbid diagno-
ses because we wanted to be able to tease apart the possible
differences between the disorders and the variables of inter-
est (quality of life, parental psychopathology and parental

Total (N=270) AD (n=63) ASD (n=39) ADHD-C ADHD-I Control

(n=62) (n=064) (n=42)
Gender boys (1, %) 182 674 31 492 32 82.1 50 80.6 42 65.6 27 64.3
Age child (M, SD) 11.70 292 11.73 033 1249 0.57 10.60 0.33 11.58 0.38 12.71 0.39
Age mother (M, SD) 44.95 5.15 45.73 0.63 45.10 0.76 43.67 0.70 45.63 0.71 4444  0.68
Age father (M, SD) 47.03 570 47.48 0.75 47.09 0.85 45.96 0.79 47.68 0.85 46.83 093
Ethnic background (n, % Dutch) 207 76.7 45 71.4 30 76.9 46 74.2 47 73.4 39 92.9
Educational level mother® (M, SD)  5.56 1.34  5.63 0.17 6.08 0.15 5.69 0.16 5.68 0.18 441 0.19
Educational level father® (M, SD) 5.59 145 548 023 591 0.19 5.90 0.18 5.39 023 526 0.22

*Range 1-7: 1 =Primary school, 7= University
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Participants screened

(n = 508)

No informed consent: n = 10
Missing all questionnaires: n=7

(n = 491)

Siblings in study: n =6
Readmission: n = 16
No confirmed diagnosis: n = 30

(n = 439)

Diagnosis other than AD, ASD, ADHD-I, ADHD-C: n = 83°

(n = 356)

Comorbid diagnosis: n = 126

(n=228)

Final clinical sample: n = 228

n=63 AD, n=39 ASD, n =62 ADHD-C, n = 64 ADHD-I

Fig. 1 Flow chart of recruitment process clinical groups. *Other
diagnoses included: ADHD not otherwise specified (n=23), ADHD
predominantly hyperactive subtype (n=7); oppositional defiant dis-
order (n=5); mood disorders (n=10); other disorder of infancy,
childhood, or adolescence (n=26); adjustment disorder (n=2); other
disorder (n=10), including: body dysmorphic disorder (n=1); dis-
sociative disorder (n=1), learning disorder not otherwise specified
(n=2), eating disorder (n=1), tic disorder not otherwise specified
(n=4), undifferentiated somatoform disorder (n=1)

stress). That is, if we allowed comorbidity in the groups,
we could no longer make inferences about children with a
particular disorder having a lower quality of life, or parents
of children with a particular disorder having higher levels
of stress or psychopathology, which was the main aim of
this study. Therefore, 126 (35.6%) children were excluded
from analyses (38 AD, 29 ASD, 33 ADHD-C, 26 ADHD-
I) because they had a comorbid diagnosis (AD, ADHD,
ASD, mood disorders or oppositional defiant disorders).
The excluded group did not differ from the included group
in age, gender, parental psychopathology or parental stress.
The groups did differ in terms of child psychopathology as
reported by the father (included group had less total and
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internalizing problems on the CBCL, resp. #(292)=2.32,
p=0.021; #293)=3.02, p=0.003), and psychological well-
being as reported by the father (included group had better
psychological well-being, #285)=-2.24, p=0.026), but
did not differ on any of the measures according to mother
report (p-values>0.10). Of the included children, 4.8%
used medication at time of intake (methylphenidate, atom-
oxetine or dexamphetamine, used by 5.2% of the children
with ASD; 4.8% ADHD-C; 9.4% ADHD-I), compared to
16.7% of the excluded children.

DSM-IV-TR diagnoses were made by a multidiscipli-
nary team within the treatment center and were based on
diagnostic assessments (including for example records on
developmental history, observations, diagnostic interviews
and psychological and/or psychiatric evaluations). In addi-
tion, a standardized interview was administered in nearly
half of the cases (n=103); i.e. the ADIS-C/P [29] for
anxiety disorders and ADHD, and the ADOS [30] and/or
ADI-R [31] for ASD, that confirmed the diagnosis of the
multidisciplinary team. In line with the clinical classifica-
tion of subtypes of ADHD as defined in the DSM-IV-TR
and DSM-5 [32, 33], the ADHD group was divided into
a group with children with both hyperactivity and inatten-
tion problems (ADHD-C) and a group with predominantly
inattention problems (ADHD-I). Due to small sample size,
children with ADHD predominantly hyperactive/impulsive
type were excluded from the study.

Next to the clinical diagnosis assessment, we compared
clinical groups on the Child Behaviour Checklist (CBCL)
[34] to confirm their diagnosis by clinical profile. Differ-
ences on the CBCL subscales were examined using the
same technique as the analyses described in the “Statistical
analyses” section. Table 2 shows the means on the differ-
ent subscales. Children with AD had more anxiety prob-
lems and withdrawn behavior than children with ADHD
and control children. Children with ASD showed more
withdrawn behavior and social problems than AD chil-
dren, while children with ADHD (and ASD) showed more
attention problems as well as more externalizing behaviors
(rule-breaking and aggressive behaviors) than AD children.
Children in the control group were found to have lower
scores than each of the clinical groups on every subscale.
These findings support the (DSM-IV-TR-based) distinction
that is made in this sample between the four clinical groups
and the control group.

Typically developing children were recruited by gradu-
ate students via schools, day care facilities, and conveni-
ence sampling. Children were excluded from the control
group when their parents reported that they had a psychi-
atric diagnosis (DSM-IV-TR; [32]), or when they received
(or had received) support or treatment from a child men-
tal health care center in the past year. Low scores on the
CBCL of the control group, comparable to those found in
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Table 2 Means (M) and standard deviations (SD) of scores on CBCL and KIDSCREEN, classified by diagnosis
AD ASD ADHD-C ADHD-1 Control
M (SD) M (SD) M (SD) M (SD) M (SD)
CBCL
Anxious 9.03 (5.25) 7.93 (4.42) 5.18 (3.61)° 4.85 (3.83)° 1.44 (2.32)°
Withdrawn 4.35(3.29) 7.07 (3.56)* 2.28 (2.05)° 3.37 (2.57)° 1.18 (1.53)°
Somatic 4.25(3.29) 3.60 (3.08) 243 (2.41)° 3.17 (3.02) 0.97 (1.40)°
Social 4.51 (3.62) 7.16 (3.87)* 5.35@3.17) 3.80 (3.18) 0.96 (1.38)°
Thought 5.39 (4.26) 6.41 (3.70) 4.54 (3.05) 4.19 (3.34) 1.24 (1.83)°
Attention 5.58 (3.89) 8.70 (3.78)? 11.20 (2.59)* 10.75 (3.73)* 3.58 (3.13)°
Rule-breaking 2.02 (1.92) 3.82 (3.13)* 4.64 (3.10)* 2.81 (2.60)* 0.85 (1.15)°
Aggressive 6.30 (5.77) 10.27 (6.29)* 12.56 (5.48)* 7.00 (5.59) 242 (2.76)°
KIDSCREEN

Physical well-being 49.41 (12.94)

46.52 (11.30)

54.87 (11.12) 51.13 (11.75) 57.77 (11.48)*

Psychological well-being 44.25 (11.77) 39.76 (9.69) 46.21 (10.03) 46.87 (7.24) 54.08 (9.16)*
Autonomy and parent child relations 52.57 (9.32) 50.40 (8.55) 50.46 (8.54) 50.52 (6.74) 56.24 (9.13)*
Social support and peers 50.64 (11.44) 43.34 (11.47)° 51.49 (8.44) 53.70 (8.70)* 55.66 (6.76)*
School environment 49.57 (10.57) 45.14 (9.25) 43.01 (8.54)° 43.01 (7.47)° 54.15 (9.13)*

Groups are compared to the reference group of AD children. Subscripts indicate which group differs from the AD group

4Group has significantly higher score than AD

Group has significantly lower score than AD

the general population [35], further supported the repre-
sentativeness of the control sample.

Instruments

Quality of Life

Quality of life was measured with the KIDSCREEN-27
quality of life questionnaire [36]. This study used the
proxy report, designed for parents. The KIDSCREEN-27
measures five dimensions: Physical Well-being (5 items);
Psychological Well-being (7 items); Autonomy and Par-
ent Child Relations (7 items); Social Support and Peers
(4 items); and School Environment (4 items). An exam-
ple item is: ‘Did your child have the chance to talk to his/
her parents when he/she wanted to?’ (item of the Auton-
omy and Parent Child Relations scale). The items are
scored on a 5-point scale ranging from 1=never/not at
all to 5=always. Internal consistency values in this study
range between 0.73-0.92 for mother reports, and between
0.78-0.89 for father reports.

Parental Psychopathology

Parental psychopathology was assessed with the Adult
Self Report (ASR) [37]. The ASR measures a broad range
of behavioral problems in adults and contains 123 items
which are rated on a 3-point scale (0=not at all, 1 =some-
times, 2=often). An example item is: ‘I cannot get along

with other people’. A total problem scale is created by sum-
ming the score of all items. This study also used the two
broad-band syndrome scales: internalizing and external-
izing problems. Internal consistency values in this study
range between 0.85-0.96 for mother reports and between
0.84-0.95 for father reports. Means and standard deviations
are shown in Table 3.

Parental Stress

Parental stress was assessed with the Nijmeegse Ouder-
lijke Stress Index Kort (NOSI-K) [38], a short version
of the Dutch version of the Parenting Stress Index (PSI).
The NOSI-K consists of 25 items, which are rated on a
six-point scale, ranging from 1=1 completely disagree to
6=1 completely agree. The NOSI-K is a short version of
the NOSI (123 items), and is constructed by combining
the 25 items with the highest factor loadings on the scale
‘general parenting stress’. An example item: is ‘My child
is more demanding to me than most other children’. Inter-
nal consistency values in this study are 0.94 (mothers) and
0.95 (fathers). Means and standard deviations are shown in
Table 3.

Statistical Analyses
Multilevel analyses using maximum likelihood estima-

tion procedures were used to examine group differences in
child quality of life, parental psychopathology, and parental

@ Springer
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Se = 5 stress. Multilevel data analysis is used when data is nested,
5 § i = in this case mothers and fathers reported about the same
é = B o g child. Their reports were treated as repeated measures.
. E o - = 2 An advantage of multilevel data analysis is that it does not
require complete data over measures, nor is there a need for
e = equal numbers of cases in each group [39]. Therefore, all
SIS o available data was used in analysis, including those cases of
E é OE 5 § E which one parent did not participate. Moreover, multilevel
5 s E o~ © analysis takes into account dependency among respond-
ents, as both respondents in this study are nested within one
iﬁ ae = child (grouping variable).
=33 =) Each (sub)scale of the different measures (KID-
S PARTARNSA Q SCREEN-27, ASR, NOSI-K) was used separately as a
) @ e Z dependent variable in analyses. Prior to analysis, several
univariate outliers were detected for each dependent vari-
Qe o =3 able (—=3.29>z>3.29, p<0.001). Outliers were trimmed
— T2 by to acceptable z-scores, and analyses were run with the
a a - > . . . .
T 3 S8 ® original and adjusted data. There were no differences in
9): s = (U A outcomes; therefore, it was decided to report results of the
B analyses including outliers. No multivariate outliers were
- S -5 9 % detected using Mahalonobis distance at «=0.001. Assump-
S 3 . . .
-é’ ~ S8xsge 8| & tions were checked for the residuals of the different models.
2 @ Sad 2 2 Not all variables approached a normal distribution; how-
E S IR S £ ever, transformations did not improve normality thus the
§ .| E original distributions were used.
2 = ) N Clinical groups were treated as dichotomous measures,
=} 3 g — 5 . . .
@ (D') A Ecv o = by creating dummy variables, and the dummy variables
< = Z) a88 = g of ASD, ADHD-C, ADHD-I, and the control group were
== o < . . .
% <= = o= =g used as predictors. The reference group in each analysis is
= . s | 5 the group of children with AD. The continuous variables
= E S R|F were transformed into standardized scores. In this way the
- : S v . . .
7 3 e d| g parameter estimates of the dummy variables can be inter-
© 9 . s .
% &l f ﬁ 2 § g preted as a measure of effect size (Cohen’s d). Child age,
:% = @ = 'é child gender, and maternal education were added as covari-
& - = ‘5 ates in analyses, in order to account for existing differ-
~ ~ ~ 2
2 IR R RN ences between the groups. Respondent (father vs. mother)
o — O < N %} . . .
2 a NS | g was added as a predictor as well, and interactions between
= = o ..
s |2 < o ® S s respondent and clinical group were added to the model.
F12ls 5| Ao H|Z
5 S When a significant interaction was found, additional analy-
é 23 8 % ses were run within the AD group and within the concern-
b Ve R= R | B A n ing other group with respondent as a single predictor, in
2 ~ a2 dl = < Z . . .
S Q <+ o < al| 3 g o order to interpret the interaction effect.
= <l v o= < o s s
= ® S © o | % S S
o) LS N~ n 8 © o
o =} o 55
= 12} Q
3 Fa 2| & 32 R
3 T s X% 5 o esults
=1 . TN - = = o
< n o R o © h =
E o % § § E § E TZ =) Quality of Life
S |<I= = o — “| § 5 8 3
< e & .. . . .
2 o £ § i) g Results indicated that (a) children with AD had a higher
§ %D g % W 77 quality of life in school functioning compared to children
- 'T;c E s 8 5:; 3:; with both types of ADHD, (b) children with AD had a
— = 2 2 2 . . . . . .. .
= & E g £ g 8 §* § 2 2 higher quality of life in social functioning than children
& ZFEF="HS9| 5500 with ASD, but had a lower social functioning than children
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with ADHD-I, and (c) no significant differences between
AD and the other clinical groups on the other three domains
(physical well-being, psychological well-being, and auton-
omy and parent child relations). In addition, children in the
control group were reported to have a higher quality of life
than all other children on all five dimensions except on the
subscale social functioning where children in the control
group did not differ from children with ADHD-I.

A significant interaction effect between respondent and
ASD (compared to reference group AD) was found for
the two domains psychological well-being and autonomy
and parent—child relation, showing that fathers reported
a higher quality of life for children with AD than moth-
ers (resp. f=0.39, p=0.006 and f=0.41, p=0.015), but
mothers and fathers reported comparable scores for chil-
dren with ASD. Table 4 shows the parameter estimates,
which indicate differences of the groups compared to the
AD group: a positive parameter indicates a higher quality
of life than the AD group, while a negative parameter indi-
cates a lower quality of life than AD children.

Parental Psychopathology and Parental Stress

No differences in total parental psychopathology were
found between parents of children with AD and parents
of children with ASD and ADHD-C. However, parents of
children with AD reported less psychopathology than par-
ents of children with ADHD-I, and reported more psycho-
pathology than parents of control children.

With respect to specific forms of parental psychopathol-
ogy, parents of children with AD reported similar levels of

internalizing and externalizing problems as parents of chil-
dren with ASD and both types of ADHD. Furthermore, a
significant interaction effect between respondent and ASD
was found; additional analyses showed that fathers of
children with ASD showed borderline significantly more
externalizing problems than mothers (f=0.46, p=0.061),
whereas fathers and mothers of children with AD reported
similar amounts of problems.

Parents of children with AD reported lower parental
stress than parents of children with ADHD-C and par-
ents of children with ASD. No differences in parental
stress were found between parents of children with AD,
ADHD-I and normal control children. Finally, a significant
interaction effect between respondent and ADHD-C was
found; additional analyses showed that fathers of children
with ADHD-C showed less parental stress than mothers
(f=-0.40, p=0.009), whereas fathers and mothers of chil-
dren with AD reported similar amounts of parental stress.
Parameter estimates are shown in Table 5, positive param-
eters indicate higher levels of parental psychopathology
and stress compared to parents of the reference group of
AD children, and negative parameters indicate lower levels
of parental psychopathology and stress than parents of AD
children.

Discussion
The goal of this study was to compare families of chil-

dren with AD to families of children with ASD, ADHD-
C, ADHD-I, and a control group on child quality of life,

Table 4 Parameter estimates

, Predictors PHY PSY AUT SOC SCH

of the models concerning the

KIDSCREEN quality of life B (SE) B (SE) B (SE) P (SE) B (SE)

dimensions Intercept LO7#% (0.31)  —0.49(0.33)  0.45(0.32) 0.19(0.33)  0.83% (0.33)
ASD —022(0.19)  —020(0.19)  —0.07(0.19) —0.74%*(0.20)  —0.29 (0.19)
ADHD-C 0.13 (0.16) 028(0.17)  —0.17(0.16)  —0.03(0.18) —0.64%* (0.16)
ADHD-I 0.11 (0.16) 030(0.16)  —0.18(0.16)  0.39%(0.18) —0.62%* (0.16)
Control 0.84%% (0.20)  1.05%*(0.20) 0.70%* (0.20)  0.57%%(0.22)  0.66%* (0.20)
RES —0.00(0.12) 038+ (0.11)  0.39% (0.15) 0.00 (0.12) 0.14 (0.12)
AGE —0.09%% (0.02)  —0.02(0.02)  —0.03 (0.02) 0.00 (0.02)  —0.05%* (0.02)
Gender —0.49%% (0.11)  —0.24% (0.12) —0.26% (0.11)  —0.27* (0.12) 0.16 (0.12)
MEDU ~0.01 (0.04)  —0.11%(0.04)  —0.01(0.04)  —0.03(0.04)  —0.02 (0.04)
ASD*RES —021(0.19) —0.46%*(0.18) —0.50%(0.24)  —0.05(0.20)  —0.12(0.18)
ADHD-C#*RES 024(0.17)  —028(0.16)  —0.32(0.22) 0.15 (0.18) 0.02 (0.16)
ADHD-T*RES ~0.05(0.17)  —0.14(0.16)  —0.17(021)  —0.23 (0.17) 0.01 (0.16)
Control*RES ~0.04 (020) —0.51%*(0.19) —0.33(026)  —0.17(021)  —0.18(0.19)

PHY physical well-being, PSY psychological well-being, AUT autonomy and parent child relations, SOC
social support and peers, SCH school environment, RES respondent: 0 =mother, 1 =father; Gender 0 =boy,

1=girl, MEDU maternal education

p<0.05; **p<0.01
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Table 5 Parameter estimates

X Predictors TOTAL INT EXT STRESS

of the models concerning ASR

total problems, internalizing, B (SE) B (SE) B (SE) B (SE)

;‘ggf‘;‘i‘;fgf;i é’;’blems’ and g ercept ~0.19 (0.32) 0.36 (0.33) —0.15 (0.30) —0.77% (0.31)
ASD —0.16 (0.21) —0.28 (0.20) —0.11 (0.20) 0.77%% (0.18)
ADHD-C 0.22 (0.18) 0.03 (0.18) 0.34 (0.18) 0.84%* (0.16)
ADHD-I 0.40% (0.18) 0.25 (0.18) 0.27 (0.17) 0.18 (0.16)
Control —0.56* (0.23) —0.57%* (0.22) —0.53* (0.22) —0.25 (0.20)
RES ~0.18 (0.16) —0.18 (0.15) —0.16 (0.17) —0.06 (0.13)
Age 0.01 (0.02) 0.02 (0.02) 0.01 (0.02) —0.02 (0.02)
Gender 0.12 (0.11) 0.12 (0.11) 0.02 (0.10) 0.14 (0.11)
MEDU —0.06 (0.04) —0.07 (0.04) —0.05 (0.04) 0.12%% (0.04)
ASD*RES 0.40 (0.25) 0.25 (0.23) 0.62% (0.28) 0.15 (0.20)
ADHD-C*RES 0.00 (0.22) —0.09 (0.21) 0.09 (0.25) —0.36* (0.18)
ADHD-I*RES —0.21 (0.22) —0.37 (0.20) 0.27 (0.24) —0.20 (0.18)
Control*RES —0.16 (0.27) —0.31 (0.25) 0.02 (0.29) —0.09 (0.22)

TOTAL total problems, INT Internalizing problems, EXT Externalizing problems, STRESS parental stress,
RES respondent: 0 =mother, 1 =father, Gender 0 =boy, 1 =girl, MEDU maternal education

%p<0.05; **p<0.01

parental psychopathology and parental stress. Most impor-
tant findings can be summarized as follows: (a) Children
with AD had a lower quality of life than typically devel-
oping children, a higher quality of life than children with
ASD on the domain social functioning, and a higher qual-
ity of life than children with both types of ADHD on the
domain school functioning, but did not differ from the
other clinical groups on physical well-being, psychologi-
cal well-being and autonomy and parent—child relation; in
addition, fathers of AD children reported higher quality of
life than mothers on the domains psychological well-being
and autonomy and parent—child relation; (b) parents of
children with AD had less psychopathology than parents
of children with ADHD-I, but more than parents of typi-
cally developing children, and did not differ in psychopa-
thology from parents of children with ADHD-C and ASD;
(c) no evidence for specificity was found: parents of chil-
dren with AD reported similar levels of internalizing and
externalizing problems as parents of children with ASD
and both types of ADHD; (d) parents of children with AD
experienced less parental stress than parents of children
with ASD and ADHD-C, but did not differ in parental
stress from parents with ADHD-I and parents of the control
group; and (e) mothers and fathers of AD children reported
comparable levels of parental stress, in contrast to fathers
of ADHD-C children who reported less parental stress than
mothers.

First, this study showed that clinically referred children
with AD are as impaired in parent-reported quality of life
as children with other clinical diagnoses in three out of five
domains. However, for two domains a significant difference
was found, which contrasts the findings of [8, 9] that AD

@ Springer

children do not seem to differ from children with ADHD,
except for emotional functioning [8]. This may have to do
with the lack of comorbid disorders in the current sample
and/or the different instrument used to measure quality of
life. Although not reflected in quality of life, these studies
did find lower academic performance in ADHD compared
to AD [8, 9], which could explain the difference in school
functioning between these groups that was found in the
current study. More specific, we found that children with
AD had higher scores with respect to their school function-
ing than children with both types of ADHD and children
with ASD. It is interesting that problems of children with
AD seem to interfere less with their school functioning
when compared to other clinical groups (however, note
that the control group had a significantly higher quality of
life in the domain of school functioning than children with
AD). This is in line with the finding of Weitkamp et al. [40]
that externalizing, but not internalizing, psychopathology
was associated with low functioning at school. Moreover,
our findings are also in line with the finding that children
with AD are found to be impaired in school functioning,
although children with a comorbid externalizing disorder
show the greatest impairment [41]. In addition, children
with AD had a better social functioning than children with
ASD, which is in line with the clinical presentation of ASD
[33] and the finding that children with ASD have a poorer
quality of life than children with other clinical diagnoses
[8]. Concluding, AD children are impaired in quality of life
compared to normal controls, but show fewer impairments
in school and social functioning than children with ADHD-
C and ASD respectively. It may be that the severity of the
disorder (or the severity of particular symptoms of the
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disorder) plays a role in how well children function in each
quality of life domain. For example, severity of attention
problems (especially seen in ADHD; [42]) may account for
larger impairments in school, while more social skills prob-
lems (often seen in ADHD and ASD; [43]) may be related
to more social functioning impairments. Indeed, severity of
anxiety and autistic problems were related to a lower qual-
ity of life in the study of Van Steensel et al. [10]. In this
respect, it may be interesting for future studies to measure
disorder severity and/or symptom severity and investigate
how it relates to each domain of quality of life.

Although no differences between the AD group and the
other clinical groups were found, an interesting finding was
that fathers of children with AD reported a higher quality of
life compared to mothers on both psychological well-being
and autonomy and parent relations. Earlier research into
informant agreement on quality of life among children with
different psychiatric disorders using the KIDSCREEN-27
found moderate correlations between father-mother agree-
ment, but did not find fathers and mothers to differ in their
child reports [44]. However, they did not examine agree-
ment for each separate clinical group. It is possible that the
same mechanism for the difference in reports of internal-
izing problems is underlying the difference in quality of
life, that is, mothers spending more time with their child
and thus being more aware of internalizing problems [45].
Alternatively, father involvement in raising children has
increased and it could also be that fathers’ perception of
their child differs from mothers’ perception [25, 46]. Tenta-
tively, viewing the child as less impaired may serve fathers’
role of helping their child overcome anxiety by challeng-
ing the child (e.g., [47]). That is, if fathers would view their
child as highly impaired they would have more difficulty
challenging the child to explore new territory and cross
their own borders. However, more research into the (dif-
ferent) perspective of mothers and fathers regarding their
child’s quality of life and whether it is dependent on the
child’s clinical diagnosis is necessary before firm conclu-
sions can be drawn.

With respect to parental psychopathology, this study
does not support a specific link between child and paren-
tal internalizing problems as parents of children with AD
reported no elevated levels of internalizing problems them-
selves compared to parents of the other clinical groups,
which is in contrast with previous studies [15], but in line
with a recent study that found little evidence of specific-
ity in offspring mental disorders [48]. This study also found
that parents of children with AD experience more psycho-
pathology themselves than parents of typically develop-
ing children, suggesting that child and parental psychopa-
thology are related. Moreover, no differences were found
in parents own psychopathology reports between fathers
and mothers from each clinical group. This is in line with

earlier research [17], and underlines the importance of
both fathers’ and mothers’ contribution to child psycho-
pathology and/or the child’s psychopathology affecting
both fathers and mothers equally in terms of their own
psychopathology.

This study found that levels of parental stress are lower
among parents of children with AD as compared to ASD
and ADHD-C. In addition, parents of AD children did
not differ in parental stress from parents of children with
ADHD-I and the control group. Thus, in contrast to previ-
ous findings [21], it seems that the externalizing behavior
of children with ASD and ADHD-C is more associated
with parental stress than the internalizing behavior of the
children with AD. Research to date indicated that mater-
nal stress (paternal stress was not investigated) is associ-
ated with children’s both anxious and depressive symptoms
[23] as well as externalizing problems [49], but does not
provide enough evidence for differences in parental stress
between internalizing and externalizing disorders. How-
ever, it is possible that stress levels experienced by parents
may include different domains; e.g., parenting a child with
internalizing problems may lead to parental stress concern-
ing parent—child interactions, while parenting a child with
externalizing problems may lead to parental stress concern-
ing raising a difficult child [21]. Finally, this study did not
find differences between both parents’ reports regarding
parental stress, which implies that fathers experience equal
levels of stress as mothers while raising children with psy-
chopathology, and thus suffer as much, and/or affect their
children as much with their stress.

Strengths of this study were that (a) this study was one
of the first to estimate the impact of childhood AD asso-
ciated with child and parental factors, in comparison to
other diagnostic groups and a control group of children
without a clinical diagnosis, (b) reports from both moth-
ers and fathers on each of the measures were included, (c)
this study included clinically referred children and thus
groups were based on DSM-IV-TR diagnoses instead of
symptomatology, and (d) multilevel data analysis was used
to address the dependent structure of the data. Limitations
of this study also need to be addressed. First, as parents
were the sole reporters about their child’s quality of life,
their own emotional-behavioral problems and their levels
of stress, it might be that the relations between these vari-
ables are overestimated because of distortion: parents’ own
symptoms (and/or parental concern) influence their reports
of their child’s behavior and can account for discrepancies
between parents’ reports [45]. Moreover, the lack of an
independent measure of quality of life potentially biased
this study’s results, because results are now solely based
on parental perception of the child’s quality of life. Future
studies should include objective quality of life indicators
in order to account for this bias. In addition, the difference
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in recruitment procedures between the clinical and control
group potentially biased the current results; i.e., it iS pos-
sible that the control group had a higher quality of life
because they were not treatment-seekers. Next, this study
included children with a single diagnosis, in order to avoid
measuring shared symptoms due to comorbidity and to
be able to state which diagnoses differed from each other
in terms of quality of life, parental psychopathology, and
parental stress. Nevertheless, differences in CBCL scores
still showed comorbidity on a symptom level, indicating
overlap in symptoms between clinical diagnoses. Moreover,
comorbidity on a diagnosis level is frequently present in
clinical practice, and excluding this group makes the gen-
eralizability of our findings to routine clinical practice lim-
ited. At the same time, note that (1) comorbidity in symp-
toms is different from comorbidity in diagnosis (e.g., not
impairing for daily functioning, no target for treatment), (2)
the CBCL scores for the different clinical groups followed
the expected clinical profile (see Table 2), indicating valid
differences in symptom profiles between diagnoses, and
(3) the excluded comorbid group did not differ in (mother-
reported) child psychopathology, quality of life, parental
stress and psychopathology. Finally, considering the cross-
sectional design of this study, no conclusions can be drawn
on the direction of the association between child psychiatric
diagnosis and parents’ problems. Therefore, it is not possi-
ble to disentangle to what extent higher reports of behav-
ioral problems among parents of the clinical groups reflect
the burden of parenting a child with a psychiatric disorder,
or to what extent more psychopathology in parents causes
more child problems in general. Likely, the relation is bidi-
rectional: parents with behavior problems influence their
child’s behavior, next to heritability [11], and children with
behavioral problems influence parents’ behavior problems
and stress; however, more research is needed.

Despite these limitations, this study points out that the
quality of life of children with AD is less impaired on
school and social functioning compared to children with
ADHD and ASD; although their quality of life is lower
than typically developing children. Moreover, childhood
AD are associated with less parental psychopathology
and stress than children with ADHD and ASD. By select-
ing subjects based on diagnosis, we were able to examine
impairments in daily life and family functioning specific
to each diagnostic group. This information could help the
community to better understand the impact of different
diagnoses on children and their families, and could help
clinicians adjust child interventions and parental guidance.
Although dimensional measurement of psychopathology
is becoming more popular (see DSM-5; [33]), treatment
decisions and reimbursement are still mostly guided by
categorically measured diagnoses rather than symptoms,
which is why we chose diagnosis rather than symptoms as
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our selection criterion. It could be that parental factors are
less associated with children with AD compared to children
with neurobiological or externalizing disorders, and/or that
having a child with AD is less severe compared to having a
child with ADHD-C or ASD. Future research should dis-
entangle the bidirectional relation between parent factors
and children referred with mental disorders, comparing dif-
ferent mental disorders. Our findings may also suggest that
parental factors need to be considered in child treatment
(e.g., focus on parental stress management), and perhaps
may need to be considered more in children with ADHD/
ASD than in children with AD.

Summary

Anxiety Disorders (AD) in children are associated with
functional child and parental impairment; however, the
severity of AD, compared to other common child mental
disorders, is unclear. This study compared children referred
with AD to children with ASD, ADHD-C, ADHD-I, and
a control group on both child and parental factors. It was
found that the quality of life of children with AD is less
affected in school and social functioning than children with
other clinical diagnoses; however, their quality of life is
lower than typically developing children on all domains.
In addition, parental psychopathology of children with
AD was higher than typically developing children, but
lower than children with ADHD-I. Interestingly, parental
stress of parents of AD children did not differ from par-
ents in the control group and parents of ADHD-I children,
and was lower than that of parents of children with ASD
and ADHD-C. The direction of the findings remains to be
investigated, that is, childhood AD impacts parental func-
tioning less, is less caused/maintained by parental function-
ing, or both. Parental factors may need to be considered
more in treatment of children with ADHD/ASD than AD.
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