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Abstract The present study compared learning processes
associated with panic-related symptoms in families with
and without panic disordered mothers. Using a multi-
informant approach, 86 mothers [of whom 58 had a pri-
mary diagnosis of panic disorder (PD)], their partners and
teenage children (mean age, 16.67 years) reported about
parents’ behavior (modeling and operant learning) in
response to children’s and parents’ experience of panic-
related symptoms. Both, maternal and child reports
revealed that mothers with PD were more likely to show
panic-maintaining behavior and to involve their children in
their own experience of panic-related symptoms than
mothers without PD. Mothers with PD reported more often
to be punished by others for their experience of panic-
related symptoms than mothers without PD. Conversely,
parent and child reports did not reveal differences between
parents’ reactions to their children’s experience of panic-
related symptoms in families with and without a PD
mother. Given that mothers with PD were reported to
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behave differently in relation to their own experience of
panic-related symptoms but not in relation to their chil-
dren’s experience of panic-related symptoms, the present
study offers preliminary evidence that modeling, rather
than operant learning, might affect children’s sensitivity to
somatic symptoms.

Keywords Panic disorder - Learning experiences -
Operant learning - Modeling - Childhood anxiety

Introduction

Several lines of evidence suggest that the development of
panic disorder (PD) is a function of an interaction between
biological and psychological vulnerabilities [1-3]. A
modern learning theory perspective on the etiology of PD
[3] explicitly distinguishes between two sets of psycho-
logical vulnerabilities: nonspecific and specific. Nonspe-
cific psychological factors refer to prior experience with
uncontrollable and unpredictable aversive events, leading
to a diminished sense of control in children, for example
when children are not allowed to discover the world and
acquire new competencies due to overcontrolling parents
[4]. Specific psychological factors concern early learning
experiences involving an anxious model, such as observing
parents coping and reacting to possible dangerous bodily
sensations [3]. Years before Bouton et al.’s [3] publication,
Rachman [5] already hypothesized three main learning
pathways in the acquisition of fears: First a direct pathway,
whereby fear is acquired through classical conditioning,
and two further indirect processes, where fears are learned
through “vicarious learning” and “transmission of infor-
mation/verbal instruction”. More recently, another indirect
pathway to fear has been suggested in which parents may
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reinforce anxious/avoidant behavior in their children [6, 7].
According to Field, Ball, Kawycz, and Moore [8], children
filter their parents’ cognitions and behaviors through such
pathways to fear.

Taken together, in addition to direct conditioning,
parents may provide their children with anxiety-related
learning experiences through three indirect learning mech-
anisms: (a) reinforcement of anxious/avoidant behavior
(operant learning), (b) modeling (vicarious learning), and
(c) information transfer (instructional learning) [9]. A study
by Ehlers [10] investigated such indirect learning experi-
ences in patients with PD, patients with less frequent panic
symptoms, patients with other anxiety disorders and in
normal controls. Ehlers’ retrospective results [10] revealed
that when compared to patients without panic symptoms,
patients with panic symptoms reported receiving more
encouragement for sick-role behavior/panic symp-
toms from their parents when experiencing panic symp-
toms. Moreover, compared to the control group, patients
with panic symptoms reported having more often observed
sick-role behavior related to panic symptoms in their par-
ents. In this context, sick-role behavior can be defined as
any activity undertaken to minimize the effects of panic
symptoms and to relieve stress coupled with these symp-
toms, such as talking about the symptoms with others,
avoiding doing certain things that may provoke a panic
attack or seeking for medical attention. As the “encour-
agement of sick-role behavior/panic symptoms” scale used
by Ehlers [10] encompassed reinforcement and punishment
for sick-role behavior related to panic symptoms as well as
verbal transmission of the idea that anxiety symptoms are
dangerous, the study indicated that operant, instructional
and vicarious learning (modeling) may play a role in the
etiology of panic disorder. However, given that operant and
instructional learning experiences were assessed according
to a global scale called encouragement, no consistent con-
clusions can be drawn about the unique contribution of each
learning experience alone. Moreover, despite the fact that
recent empirical research has examined instructional
learning experiences in specific and social phobia, con-
cluding that previously obtained negative information about
a stimuli may alter children’s cognitive thoughts and
increase their fear levels when the stimuli is encountered
again [11-14], research considering the potential role of
these particular learning processes for the development of
PD is still scarce [15]. Another line of research has focused
on the relationship between learning experiences and anx-
iety sensitivity and indicated that learning experiences
during childhood and adolescence may play a role in the
development of anxiety sensitivity. In particular, Watt,
Stewart, and Cox [16] found that subjects with higher levels
of anxiety sensitivity reported more operant, vicarious, and
instructional learning experiences than subjects with lower

levels of anxiety sensitivity. In the same way, a study
conducted by Muris et al. [17] found a link between
instructional learning experiences and anxiety sensitivity in
a sample of normal adolescents. However, no such relation
was found between parental reinforcement or observation of
somatic symptoms and adolescents’ levels of anxiety sen-
sitivity. The rationale behind these findings is that learn-
ing experiences associated with somatic symptoms in
general may contribute to higher levels of anxiety sensi-
tivity and lead to an increased risk of developing an anxiety
disorder [17].

Based on the findings of Ehlers [10] in particular, the
present study was intended to investigate the relation
between maternal PD and indirect learning mechanisms
associated with panic-related symptoms. The principal aim
of this study was to compare the way parents of families
with and without a panic disordered mother deal with their
own panic-related symptoms as well as how they react to
the panic-related symptoms of their children. A question-
naire was used to assess the reaction of parents to panic-
related symptoms of mothers, fathers and children and the
involvement of children in their parents’ behavior. Nev-
ertheless, the relatively low internal consistency estimates
of some subscales should be acknowledged when inter-
preting the present results, in that they may not have fully
tapped the intended constructs. Considering the short-
comings associated with the study of Ehlers [10] based on
retrospective reports of adult patients with panic disorder,
the present study included three separate informants; chil-
dren, mothers and fathers. To avoid recollection bias and to
prevent positive perception of previous negative experi-
ences, we included current reports of a high-risk group for
panic disorder, namely children of mothers with panic
disorder. To control for panic status, parents and children
were asked to report the frequency with which they expe-
rienced panic-related symptoms and how parents handled
these symptoms. To begin with, we analyzed whether the
groups of parents (with vs. without a PD mother) reacted
differently to their children’s experience of panic-related
symptoms. Based on the results of Ehlers [10] we
hypothesized that mothers as well as children would per-
ceive mothers with PD to reinforce their children’s expe-
rience of panic-related symptoms more often and to be
more supportive than non-PD mothers. Furthermore, we
expected mothers and children to report less punishment
and less negative verbal instructions in relation to chil-
dren’s experience of panic-related symptoms in families
where the mother suffered from PD compared to families
where the mother did not suffer from PD. In a second step,
we assessed whether the groups of parents reacted differ-
ently to their own experience of panic-related symptoms
and whether they involved their children differently in their
own experience of panic-related symptoms. We
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hypothesized that children and mothers would perceive
mothers with PD to receive more positive reinforcement in
relation to their panic-related symptoms, to show more
panic-maintaining behavior when exposed to their panic-
related symptoms and to involve their children more in
their own panic-related symptoms than mothers without
PD. No hypothesis were formulated for the partners of
mothers with PD, these variables were treated as
exploratory.

Method
Participants

The sample is composed of families participating in wave
two of a prospective longitudinal high-risk study on PD.
Eighty-six mothers, their partners (referring to the fathers
of the children), and children participated in the study. The
original sample encompassed 110 children but because
some families had more than one child, only the youngest
child of each family was included, to assure independence
of the data. Parents were initially recruited from two
sources; from outpatient clinics for adults with PD (with or
without agoraphobia) and by newspaper advertisement in
order to recruit parents and children without a history of a
mental disorder. At wave two, children were between 10
and 22 years of age (M = 16.67, SD = 2.58).

In the present study, 58 mothers were diagnosed as suf-
fering from current or lifetime PD (“mothers with PD””) and
28 mothers showed no history of mental disorders
(“mothers without PD”). The sociodemographic and clin-
ical characteristics of mothers and children are presented in
Table 1. No significant differences were found between
mothers with and without PD regarding their age, family
status and education. However, comorbidity was 41.4 % for
the mothers with PD and inexistent for the mothers without
PD. The group of children having a mother with PD were
found to be significantly younger than the children of the
control group, F (1,82) = 6.88, p < 0.01. They also had
more current anxiety disorders than the children of diag-
nosis-free mothers. Our original idea was to include fathers
and mothers with PD, however since only one father had a
current or lifetime diagnosis of PD, we only took into
account the panic status of the mother and excluded the one
family in which the father suffered from PD.

Measures
Diagnostic Assessment

A structured interview was used to assess the presence of
mental disorders according to DSM-IV [18] in all
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Table 1 Sociodemographic and clinical characteristics of mothers
and children. Means (standard deviations) or absolute (relative)
frequencies

Mothers Mothers
with PD without PD
(N =58) (N =128)
Maternal characteristics
Age (years) 42.73 (5.06) 44.57 (5.56)
Number of children per family 2.12 (0.95) 2.21 (1.37)
Family status
Married living together 46 (80.7 %) 23 (82.1 %)
Unmarried 2 (3.5 %) 1 (3.6 %)
Divorced-living apart 9 (15.8 %) 4 (14.3 %)
Education
General education 11 (19.3 %) 6 (23.1 %)
Secondary school 28 (49.1 %) 6 (23.1 %)
Gymnasium/university 18 (31.6 %) 14 (53.8 %)
Current comorbidity 23 (41.4 %)* -
Child characteristics
Age (years) 16.16 (2.62) 17.68 (2.20)
Sex of child (female) 35 (60.3 %) 16 (57.1 %)
Current primary diagnosis 19 (32.8 %) 6 (21.4 %)
Panic disorder 4 (6.9 %) -
Social phobia 6 (10.3 %) 3 (10.7 %)
Specific phobia 6 (10.3 %) 2 (7.1 %)
OCD 1 (1.7 %) -
Dysthymic disorder 1 (1.7 %) -
Drug dependence/Abuse - 1 (3.6 %)
Developmental disorder 1 (1.7 %) -

PD panic disorder

* Specific phobia, Social phobia, Generalised anxiety disorder,
Obsessive compulsive disorder (OCD), Dysthymic disorder, Depres-
sion, Hypochondria, Somatization disorder

participants. Parents’ diagnostic status was assessed
according to the Mini-DIPS [19] and children’s diagnostic
status was assessed according to the F-DIPS [20] by relying
on children’s own evaluations. Both the Mini-DIPS and
F-DIPS are modified versions of the “Diagnostisches
Interview bei Psychischen Storungen” (Diagnostic Inter-
view for mental disorders) (DIPS; [21]), a German trans-
lation of the Anxiety Disorders Interview Schedule (ADIS;
[22]) for DSM-IV. The reliability and validity of the
F-DIPS were tested in a sample of 191 patients from a
psychosomatic clinic [23]. The retest-reliabilities (range
retest interval = 1-4 weeks) for current diagnoses were
good, ranging between 0.64 and 0.89 (k-coefficient) and
0.65 and 0.94 (Yule’s Y-coefficient). In the same study, the
validity of the F-DIPS was examined by using self-report
questionnaires and diagnoses made by therapists. Overall
the F-DIPS proved to be a valid instrument for the
assessment of mental disorders [23]. To test the reliability
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of the Mini-DIPS, 100 individuals were examined with the
DIPS and Mini-DIPS by two independent clinical psy-
chologists. The inter-rater reliability ranged between 0.84
and 1.0 (k-coefficient) and 0.75-1.0 (Yule Y-coefficient)
[19]. In the present study, interviewers were psychologists
or graduate psychology students and received an extensive
1-week training in the use of the standard diagnostic
interview. In order to check the accuracy of the diagnoses,
all interviews were tape-recorded and reassessed by doc-
toral degree supervisors. In the present work, inter-rater
reliability for current diagnosis of anxiety disorder ranged
between 0.85 and 1.0 (k-coefficient). Unclear cases were
discussed until a consensus was reached.

Learning Processes Associated with Panic-Related
Symptoms

A modified version of the Parent—Child Questionnaire
(PCQ [24]) was used to assess learning processes associ-
ated with panic-related symptoms. The PCQ is mainly
intended to gather information on parental modeling,
operant and instructional learning associated with panic-
related symptoms and the involvement of children in
parental panic-related behavior. It consists of 12 items,
each rated on a 4-point Likert scale (never, sometimes,
often, and always) by mothers, fathers and children. The
questionnaire is divided into two parts: (1) the frequency of
panic-related symptoms in children and the way parents
react to them (PCQ-C); (2) the frequency of panic-related
symptoms in parents, the way they cope with them and the
involvement of children in this behavior respectively the
symptomatic of their parents (PCQ-P). In other words,
children report about the behavior of their parents when-
ever they themselves experience panic-related symptoms.
Secondly they report about their parents’ behavior when-
ever they observe their mothers experiencing panic-related
symptoms and finally whenever their fathers experience
these symptoms. On the other hand, parents report about
their reaction to the panic-related symptoms of their chil-
dren and their behavior with respect to their own panic-
related symptoms. In line with Rachman’s theory [7], PCQ-C
corresponds to operant learning (parental reinforcement or
punishment of children’s panic-related symptoms) and
instructional learning experiences (parental instructions on
how to handle or interpret panic-related symptoms) and
PCQ-P to observational learning experiences (children
observing their parents’ behavior with respect to their own
panic-related symptoms).

PCQ-C (Operant and Instructional Learning) PCQ-C
measures learning experiences associated with how parents
react to their children’s panic-related symptoms. In this

sense, the first three items investigate operant learning
experiences. The “Reinforcement” item assesses to what
extent children’s experiences of panic-related symptoms
are ‘reinforced’ by their parents (“when I experience these
bodily sensations, my mother understands my irritability
and sensitivity”). The “Punishment” item measures nega-
tive and punitive reactions of the parent (“when I experi-
ence these bodily sensations, my mother won’t take me
seriously”). The “Support” item measures to what extent
parents help children cope with their panic-related symp-
toms (“when I experience these bodily sensations I ask my
mother to help me with my homework or things I have to
finish”). The three last items assess “Verbal Instruction”,
measuring parental instructions that suggest a threatening
nature of the panic-related symptoms and thus may main-
tain panic-related symptoms (e.g., “when I experience
these bodily sensations, my mother recommends me to see
a doctor or to take a medicine”).

PCQ-P (Vicarious Learning) PCQ-P distinguishes three
types of parental behaviors that the child can observe in
relation to parental panic-related symptoms: The “Rein-
forcement” item assesses to what extent parental experi-
ences of panic-related symptoms are ‘positively reinforced’
by the family members (“when my mother experiences
these bodily sensations, my family understands her irrita-
bility and sensitivity”). The “Punishment” item measures
negative and punitive reactions of others (“when my
mother experience these bodily sensations, others don’t
take her seriously”). The three *“Panic-Maintaining
Behavior” items measure to what extent parents show
avoidant behavior when exposed to panic-related symp-
toms (e.g., “when my mother experiences these bodily
sensations, she sees a doctor or takes medicine”). A last
item, referred to as ‘Involvement’, was included to inves-
tigate how strongly children were involved in the panic-
related behavior of the parent (“when my mother experi-
ences these bodily sensations, she asks me to help her with
domestic chores or other things”).

The psychometric properties of the original 56-item
parent—child questionnaire were examined in a sample of
104 families [24]. Internal consistencies ranged between
0.36 and 0.85 for PCQ-C and between 0.58 and 0.87 for
PCQ-P. Apart from the punishment scale in PCQ-C (with
an internal consistency coefficient of 0.36), all scales
showed acceptable to good internal reliability. Retest reli-
ability coefficients were found to be satisfactory, between
0.60 and 0.87 for the “child” part and between 0.50 and
0.75 for the “parent” part. The low reliability coefficients
of the PCQ are likely due to the relatively small number of
items to measure a specific construct and the fact that items
differed in meaning, although they were measuring the
same underlying construct.
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Statistical Analysis

To begin with, we used 7> tests to analyze whether the
frequency of symptoms (“never, nearly never”—*“some-
times”—*“always”) in mothers, their children and partners
differed between the panic group and the control group. In
a second phase, we ran separate multiple analyses of var-
iance (MANOVAs) to investigate whether the groups of
parents (with vs. without a PD mother) reacted differently
to their children’s and own experience of panic-related
symptoms; and whether they involved their children dif-
ferently in their own experience of panic-related symp-
toms. The statistical tests were performed with ranked data,
since raw data would violate the assumption of multivariate
homogeneity of variance [25]. Mann—Whitney U tests were
chosen for post hoc comparisons of individual dependent
variables, in view of the non-normal score distributions.
Given that subjects’ observations were not independent, in
that more than one child from some families took part in
the study, we included only the youngest sibling of each
family in data analysis. Compared to the original sample
(N = 110), the sample used in this study consisted of 86
offspring, their mothers and fathers. All the analyses were
performed on this sample.

Results

Frequency of Panic-Related Symptoms in Children,
Mothers and Fathers

The reports of children, mothers, and fathers, using the
parent—child questionnaire (PCQ), indicated no differences
between the frequency of panic-related symptoms in chil-
dren with versus without a PD mother. On average, 56 %
of the children with a PD mother reported panic-related
symptoms sometimes, often or very often, compared to
43 % of the children without a PD mother. Similarly, the
reports of children and fathers revealed no differences
between the frequency of panic-related symptoms in
fathers having a partner with versus without PD. On
average, 50 % of the fathers having a PD partner experi-
enced some kind of panic-related symptoms, against 30 %
of the fathers with a partner without PD. Contrary to the
frequency of panic-related symptoms in children and
fathers, a significant difference in symptom frequency was
found between mothers with versus without PD. The
reports of children and mothers revealed that mothers with
PD had significantly more panic-related symptoms than
diagnosis-free mothers, Mantel-Haenszel }(2 (2) = 31.96,
p <0.00 (mothers’ view) and Mantel-Haenszel »>
(2) = 18.19, p < 0.00 (children’s view). On average, 94 %
of the mothers with PD reported experiencing current
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Table 2 Results of the Mantel-Haenszel y* tests: Group differences
(panic vs. control) with respect to the specifications of children,
mothers and fathers concerning the frequency of panic-related
symptoms in children, mothers and fathers

Mantel-Haenszel Xz P

Frequency of panic-related symptoms in children

Child report 1.48 0.22

Maternal report 0.26 0.61

Paternal report 0.58 0.75
Frequency of panic-related symptoms in mothers

Child report 18.19 0

Maternal report 31.96 0
Frequency of panic-related symptoms in fathers

Child report 0.05 0.82

Paternal report 2.39 0.12

panic-related symptoms, against 46 % of the mothers
without PD. See Table 2 for an overview of all group
differences with respect to the frequency of panic-related
symptoms in children, mothers and fathers.

Association Between Maternal Panic Status (Diagnosis
vs. No-diagnosis) and the Way Parents React
to Children’s Panic-Related Symptoms (PCQ-C)

To test whether parental behavior in relation to children’s
experience of panic-related symptoms was different
between parents with and without a PD mother, four sep-
arate MANOVAs were run using maternal panic status as
independent variable and learning processes associated
with children’s experience of panic-related symptoms as
dependent variables. Two MANOVAs were performed on
children’s reports and revealed no differences between
children with versus without a PD mother with respect to
their perception of parents’ reaction towards their own
(children’s) experience of panic-related symptoms,
F (4,777) = 0.99, ns; F (4,68) = 0.96, ns. Similarly, the
reports of mothers and fathers revealed no differences with
respect to their own behavior in relation to their children’s
experience of panic-related symptoms, F' (4.69) = 1.7, ns
(for mothers) and F (4,44) = 0.99, ns (for fathers). To
make sure that parents’ reactions were not influenced by
children’s frequency of panic-related symptoms, we
checked whether parental behavior was different between
children with versus without panic-related symptoms. The
MANOVAs performed on the reports of children, mothers,
and fathers did not reveal any differences in parental
reactions between children reporting and not reporting
panic-related symptoms, F (4,76) = 1.2, ns (for children),
F (4,66) = 0.76, ns (for mothers) and F (4,41) = 0.96, ns
(for fathers).
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Association Between Maternal Panic Status (Diagnosis
vs. No-diagnosis), the Way Parents Cope with Their
Own Panic-Related Symptoms and the Degree

to Which They Involve Their Children in Their
Panic-Related Symptoms (PCQ-P)

Maternal Behavior and Children’s Involvement in This
Behavior

An overall MANOVA showed a significant difference
between the reports of children with and without a PD
mother on the PCQ-P, F (4,78) = 5.90, p < 0.01. Thus,
children of PD mothers reported significantly more vicarious
learning experiences in relation to their mothers’ experience
of panic-related symptoms than children of non-PD mothers.
This represents a large effect size (°p = 0.23). Results were
not significantly altered by the inclusion of child age, child
current anxiety status and maternal depression as covariates.
Mann—Whitney tests revealed that children with PD mothers
were more prone to report observing their mothers engage in
panic-maintaining behavior and being more involved in
mothers’ experience of panic-related symptoms than chil-
dren with non-PD mothers, U = 378, p < 0.01, r = 0.46;
U =553, p <0.05, r = 0.25. These results represent a
medium and a small to medium effect size.

Consistent with children’s reports, a difference was found
between the reports of mothers with versus without PD on the
PCQ-P, F (4,76) = 17.63, p < 0.01; meaning that mothers
with PD reported significantly more vicarious learning
experiences in relation to their own (maternal) experience of
panic-related symptoms than mothers without PD. A large
effect size was found (7°p = 0.48). Mothers with PD
reported more panic-maintaining behavior, more punishment
by others and more involvement of their children when
exposed to panic-related symptoms than diagnosis-free
mothers, U = 180, p < 0.01, r = 0.67; U = 354, p < 0.01,
r= —048; U = 576, p < 0.05, r = 0.23. In other words,
large effect sizes were found for the differences in panic-
maintaining behavior and punishment and a small to medium
effect size was found for the amount of child involvement.
Moreover, the inclusion of child age, child anxiety status or
maternal depression as covariates did not change the out-
come. See the first part of Table 3 for an overview of the
means and standard deviations per informant (child, mother,
father) and per group (mothers with PD vs. mothers without
PD), regarding mothers’ behavior in relation to mothers’
experience of panic-related symptoms.

Paternal Behavior and Children’s Involvement in This
Behavior

No differences were found between the reports of children
with and without a PD mother regarding the way their

fathers coped with their own (paternal) experience of
panic-related symptoms and their involvement in these
symptoms. Consistent with the reports of children, fathers
with and without a PD partner did not perceive differences
in the way they behaved towards their children and in the
degree to which they involved their children in their own
(paternal) experience of panic-related symptoms. See the
second part of Table 3 for an overview of the means and
standard deviations per informant (child, mother, father)
and per group (mothers with PD versus mothers without
PD), regarding fathers’ behavior in relation to fathers’
experience of panic-related symptoms.

Discussion

The purpose of this study was to investigate learning pro-
cesses associated with panic-related symptoms in families
with and without a PD mother and their children. Different
types of indirect learning processes were assessed: operant
learning, instructional learning and vicarious learning. In
addition, we examined how strongly the child was involved
in parental panic-related behavior. A multiple informant
approach was used, where children, mothers and fathers
reported on learning processes associated with panic-
related symptoms. We first looked at parents’ behavior in
response to children’s experience of panic-related symp-
toms and secondly we looked at parents’ behavior in
response to their own experience of panic-related symp-
toms. Results revealed that there was no difference in the
way parents with and without a PD mother dealt with their
children’s experience of panic-related symptoms. How-
ever, as reported by mothers and children, mothers with PD
showed more panic-maintaining behavior and involved
their children more often in their own experience of panic-
related symptoms than mothers without PD. Furthermore,
mothers with PD reported being punished more often than
mothers without PD when experiencing panic-related
Ssymptoms.

The results of the present study indicate that maternal
panic status was not related to how children, mothers and
fathers perceived the way parents reacted to their children’s
experience of panic-related symptoms. So, according to the
reports of mothers and children, mothers with PD did not
behave differently in relation to their children’s experience
of panic-related symptoms than mothers without PD.
Similarly, paternal and children’s reports revealed that
fathers with PD partners did not act differently in relation
to their children’s experience of panic-related symptoms
compared to fathers without PD partners. These results are
different from the retrospective results of Ehlers [10], who
found that patients with PD reported more operant learning
experiences in childhood in the context of panic-related
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Table 3 Means (and standard deviations) from both groups (panic vs. control) on PCQ-P (reports with respect to parents’ experience of panic-

related symptoms). Values and effect sizes of overall MANOVAs and Mann—Whitney tests are only provided for significant differences

Child report

Maternal report

Paternal report

2

Mother Mothers F 112p Mothers Mothers F n°p  Mothers Mothers
with PD without U r with PD without U r with PD without
PD PD PD
Maternal behavior with 4,78) (4,76)
respect to mothers’
experience of panic-
related symptoms (df)
Overall MANOVA 5.90%** (0.23 17.63%**  (0.48
Reinforcement 1.96 (0.74) 1.79 (0.83) 1.52 (0.89) 1.75 (0.93)
Punishment 0.64 (0.85) 0.46 (0.64) 0.96 (0.67) 0.29 (0.46) 354%** 0.48
Panic-maintaining 1.15 (0.62) 0.50 (0.51) 378*** 0.46 1.15(0.55) 0.22 (0.42) 180%*** 0.67
behavior
Involvement of child  1.53 (0.63) 1.14 (0.85) 553%%* 0.25 1.00 (0.58) 0.71 (0.60) 576* 0.23
Paternal behavior with respect to fathers’ experience of panic-related symptoms
Reinforcement 1.62 (0.86) 1.58 (0.78) 1.65 (0.92) 1.68 (0.95)
Punishment 0.63 (0.90) 0.25 (0.44) 0.55 (0.75) 0.53 (0.69)
Panic-maintaining 0.57 (0.58) 0.46 (0.59) 0.41 (0.56) 0.53 (0.61)
behavior
Involvement of child  0.93 (0.80) 1.04 (0.81) 0.57 (0.56) 0.53 (0.61)

PD panic disorder, 1°p partial eta-squared (effect-size value)
* p < 0.05; ** p <0.01; *** p < 0.00

symptoms. Reasons for this discrepancy could be linked to
methodological differences: Ehlers [10] studied retro-
spective learning experiences in adults with PD, while the
present study investigated current learning experiences in
children at risk for PD. It may be that individuals with PD
retrospectively restructure their memories of early learning
experiences to reach a plausible and coherent explanation
of their current mental health. Another explanation could
be that social desirability tendencies underlie the current
reports of parents and children, meaning that these results
are not valid. However, across all informants—child,
mother and father—no significant differences were found
in parental reactions towards children’s experience of
panic-related symptoms in high-risk versus control chil-
dren. As pointed out by a number of studies [26-30],
parent—child agreement on parenting behaviors is usually
poor; children typically report less healthy parenting while
parents report more favorable parenting than is actually the
case. In the present study, agreement between informants
was good, suggesting low contamination of social desir-
ability bias. Finally, the discrepancy between the results of
the present study and the study by Ehlers [10] may be
explained by the panic status of the person under investi-
gation. While the present study investigated children who
were at risk for PD, the participants in the study by Ehlers
[10] suffered from a full-blown PD. It can be hypothesized
that parents of children with a full-blown PD react differ-
ently towards panic-related symptoms in their children
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compared to parents of children at risk. This hypothesis has
to be tested directly by comparing groups of children with
PD and children at risk. In summarizing the results of this
study, there is first evidence that operant and instructional
learning in the context of panic-related symptoms may not
play a role in high-risk children for PD.

With regard to the way parents coped with their own
experience of panic-related symptoms, family members’
reports revealed an association between maternal panic
status and maternal behavior but not paternal behavior.
Children of mothers with PD reported to observe more
often panic-maintaining behavior in their mothers and
being more involved in their mothers’ experience of panic-
related symptoms than children of mothers without PD.
Consistent with their children’s perception, mothers with
PD were more likely to report panic-maintaining behavior,
as well as to involve their children more often in their own
experience of panic-related symptoms than mothers with-
out PD. Interestingly, mothers with PD reported receiving
more punishment regarding their own panic-related
symptoms than mothers without PD. However, this per-
ception was not shared by their children. It is possible, that
mothers with PD are strongly critical of their own experi-
ences of panic-related symptoms. All in all, these findings
confirm those of Ehlers [10], showing that participants with
panic attacks more often than controls observed sick-role
behaviors regarding panic symptoms in their parents. In
accordance with the results of Ehler’s study [10], the
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present study found that children of mothers with PD were
more likely to observe panic-maintaining behavior in their
mothers and to be more involved in their mothers’ expe-
rience of panic-related symptoms than children of mothers
without PD. A strength of the present study lies in the fact
that child report was confirmed and thus validated by
maternal report. In summarizing the results of the present
study and the study by Ehlers [10], it can be argued that
vicarious learning might play an important role in the eti-
ology of panic disorder.

Although the current study extends earlier research by
using a multiple informant approach and by including a
high-risk sample of children of mothers suffering from PD,
it has several noteworthy limitations. (1) The present study
relied on current self-report data. Although we circum-
vented the problem of recall bias by assessing family
members’ current perceptions, self-report measures, just
like direct observation, are sensitive to fake-good behavior
and socially desirable answering tendencies. Moreover the
validity of the questionnaire used to assess learning expe-
riences associated with panic-related symptoms needs
further investigation. In particular, it needs to be shown
that the punishment and reinforcement questions are actu-
ally aversive and rewarding. Furthermore, it has to be
tested whether the questions related to reinforcement and
support can be distinguished from one another. (2) The
current study does not explain whether vicarious learning
may be a risk factor and play a causal role in the etiology of
panic disorder. This can only be investigated by using an
experimental or prospective longitudinal approach. (3) The
age-range of the children was quite variable (10-22 years),
including nearly all developmental stages from childhood
to young adulthood; this wide-age range raises the question
of whether the frequency of symptoms reported by children
and the parental responses to these panic-related symptoms
might have been different between younger and older
children. Future studies should therefore attempt to
examine specific developmental stages (children, adoles-
cents or young adults) in order to elucidate whether
learning experiences are different across age groups.
Moreover, despite the fact that we controlled for child age
and did not find such differences (child age predicted about
6 % of the percentage in variance, n’p = 0.06), the rela-
tively old mean age of the children (M = 16 years) might
have influenced the direction of the results. However, this
has to be tested in a next study with younger children. (4)
The generalizability of the results is limited since we did
not include a control group with mothers suffering from
other mental disorders than PD. Consequently, the speci-
ficity of the findings remains unclear.

Finally, findings from the current study have some
implications for future research in this area. Having con-
firmed that mothers with PD tend to show more panic-

maintaining behavior (e.g., avoidance of bodily symptoms,
selective attention to panic-related symptoms) and involve
their children more in their own experience of panic-related
symptoms, reinforces the need for a better theoretical and
empirical understanding of the relationship among learning
experiences, panic-related symptoms and the development
of anxiety disorders. If a child learns to fear somatic
symptoms through parental reactions to the child’s or
parents’ anxiety symptoms, such learning experiences
could place the child at risk for the development of panic
attacks and PD in adulthood [10]. A better understanding of
the learning pathways to panic-related symptoms should
enable directly targeting at-risk individuals. Nevertheless,
current findings were based on last-born children as well as
children of single families, raising the question about the
possible impact of maternal panic status on various sib-
lings. Maternal panic status may affect younger and older
siblings differently and parents may respond differently to
older versus younger siblings’ behaviors; therefore, sibling
order should be carefully considered in future studies
investigating learning experiences associated with anxiety
disorders. Findings of the present study may also have
implications for the prevention and treatment of panic
disorders. If vicarious learning plays an important role in
the etiology of panic disorder, the next challenge is to show
that successful treatment of parental panic disorder may put
children of parents with panic disorder at a lower risk for
the development of panic disorder.

Summary

The present study examined learning processes involved in
the transmission of panic disorder (PD). For this purpose,
families with versus without PD mothers were compared to
investigate the relation between maternal PD and learning
mechanisms associated with panic-related symptoms.
Eighty-six Mothers (of whom 58 had a primary diagnosis
of PD), their partners and teenage children (mean age,
16.67 years) were asked to fill in a two-part questionnaire.
First parents and children reported about parental behavior
with respect to children’s experience of panic related
symptoms (operant learning and instructional learning) and
in a second attempt they reported about parental behavior
with respect to parents’ experience of panic related
symptoms (modeling) and the involvement of children in
this behavior. The results revealed no differences in the
way parents reacted to their children’s experience of panic
related symptoms; however mothers and children reported
that mothers with PD were more prone to engage in panic-
maintaining behavior as well as to involve their children in
their own experience of panic-related symptoms than
mothers without PD. In other words, preliminary results
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indicate that mothers with PD might put their children at a
higher risk of developing panic attacks by maintaining their
own experiences of panic-related symptoms and by
involving their children in this behavior, thus by modeling
panic-like behavior.
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