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Abstract We explored the association between maternal

panic-like and depression symptoms with the offspring’s

separation-related interpretive bias in a community sample.

Separation anxiety has been found to be a precursor of

panic disorders; therefore we focused on children and

adolescents’ (aged 7–14 years) interpretive bias tapping

into separation concerns using a story-based task. We

collected self-reports and maternal reports of the levels of

separation anxiety in the offspring. To assess maternal

panic-like symptoms, we measured interoceptive and

agoraphobic fears; as they have been found to increase the

likelihood of experiencing panic disorders. The results

showed that elevated levels of maternal interoceptive fears

and agoraphobia co-occurring with depression were asso-

ciated with an interpretive bias that related to separation

anxiety concerns in children and adolescents. Offspring

whose mothers experienced elevated panic-like symptoms

together with depression did not show an interpretive bias

linked to generalized anxiety concerns, suggesting the bias

is content specific. The clinical significance of these find-

ings stems from giving insight as to what extent separation

interpretive biases would be influenced by maternal mental

health variables, as these biases could constitute a vulner-

ability factor for later psychopathology. Further research is

merited to address the findings with a longitudinal

approach.

Keywords Separation anxiety � Maternal depression �
Maternal interoceptive fears � Maternal agoraphobia �
Interpretation bias

Introduction

Separation Anxiety Disorder (SAD) is characterised as an

intense fear of separation from the caretaking figure

(American Psychiatric Association 2000). It is associated

with significant distress (Jurbergs and Ledley 2005), school

refusal and the disruption of educational attainment

(Ehrenreich et al. 2008). SAD occurs in around four per-

cent of young children (Dick-Niederhauser and Silverman

2006) and it is the most common anxiety diagnosis in those

aged below 12 years of age (Cartwright-Hatton et al.

2006). Studies have found that childhood SAD is an

antecedent to anxiety disorders later in life and it has strong

links with the development of panic disorder (PD) and

depression in young adults (Hirshfeld-Becker et al. 2008).

Recent research indicates that interoceptive fears (fears of

automatic bodily sensations) are related to SAD (Santucci

et al. 2009) and can play a role in the development of PD

(Acheson et al. 2007). Agoraphobia (a fear of being in sit-

uations from which escape might be difficult, as defined by

the American Psychiatric Association 2000) has also been

associated with SAD and PD (Biederman et al. 2004).

Interoceptive and agoraphobic fears have been identified as

distinct dimensions that are moderately correlated (Brown

et al. 2005).

Theoretical frameworks (Dadds and Roth 2001) and

empirical research (Elgar et al. 2004) highlight that

parental psychopathology increases the likelihood of the

offspring experiencing a mental health problem. With

respect to SAD, parental PD and major depression both
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individually or co-occurring have been associated with

higher rates of SAD in the offspring (Biederman et al.

2001, 2006; Unnewehr et al. 1998). Similarly, in a non-

referred sample, SAD in childhood was associated with

elevated symptoms of PD and/or Agoraphobia in the par-

ents (Biederman et al. 2004).

Researchers have used cognitive frameworks to under-

stand links between the presence of mental health problems

in parents and anxiety in their children (Creswell et al.

2010; Hadwin et al. 2006) where this research is consistent

with models of adult and childhood anxiety, which show

that cognitive biases may constitute a vulnerability factor

for anxiety disorders (reviews by Bar-Haim et al. 2007;

Muris and Field 2008). Cognitive models of PD propose

that interpretive biases can be a core disturbance in the

disorder (Clark 1986; Teachman et al. 2007). In addition,

studies that have considered associations between cogni-

tive biases and separation anxiety have found that threat-

related attentional biases in children with separation anxi-

ety resemble those observed in adults (In-Albon et al. 2010;

Perez-Olivas et al. 2008; Stirling et al. 2006). Children

with SAD (compared with non-referred children) have also

been found to rate ambiguous separation pictures as

unpleasant and arousing (In-Albon et al. 2009). Further

evidence suggests that interpretive biases in SAD are

content specific; they focus on stories and events that link

to separation concerns (Bögels et al. 2003; In-Albon et al.

2008). However, future research on the specificity of

cognitive biases in childhood anxiety is urgently needed

(Bögels et al. 2003; Schniering and Rapee 1997).

Empirical work has explored links between parental PD

and cognitive biases in the offspring (Schneider et al.

2002). Here, children aged 8–15 years were asked to

interpret three types of ambiguous scenarios, related to

panic (body sensations such as heart pounding, dizziness),

animal phobia (i.e. a spider) and colds (i.e. head pain and

feeling bad). The authors found that children of parents

experiencing PD (compared to children whose parents had

animal phobia and healthy controls) showed greater inter-

pretation bias towards panic-relevant stimuli after viewing

a video of a woman with a panic disorder describing a

severe panic attack.

In this paper we extend this research and utilise a

developmental framework to consider the specificity of

cognitive biases in typically developing children with

elevated separation anxiety symptoms and their relation-

ship to parental psychopathology. The main focus of

interest was to understand links between parental panic-

like symptoms (specifically interoceptive and agoraphobic

fears) on their own or co-occurring with depression and

children’s interpretive biases for separation-related events.

The importance of our study stems from identifying a link

between parental mental health and interpretive biases that

relate to separation anxiety. Because separation anxiety

precedes PD (Biederman et al. 2006) a separation-related

interpretive bias may be more evident in childhood, com-

pared with a panic-related interpretive bias. We focused on

maternal and not paternal mental health and hypothesised

that elevated maternal panic-like symptoms individually or

co-occurring with depression would be significantly linked

to an interpretive bias that relates to separation anxiety

concerns in offspring. This bias could be predictive of

elevated symptoms of separation anxiety in the child.

Because interpretive biases may be content specific we did

not expect that maternal panic-like symptoms on their own

or together with depression would be significantly associ-

ated with generalized anxiety concerns in the offspring.

The link between parental PD and SAD in the offspring has

been extensively investigated therefore we did not further

explore this issue.

Method

Participants

One hundred and thirty-three mothers, recruited through

several sources (e.g., schools, church groups), expressed an

interest in the study. To screen for offspring at risk for

separation anxiety, they completed maternal mental health

measures. Mothers were screened to provide cases for two

2 9 2 analyses. For the first analysis we wanted to look at

typical or elevated levels of depression and typical or

elevated levels of agoraphobia. For the second analysis we

wanted to look at typical or elevated levels of depression

and typical or elevated levels of interoceptive symptoms.

Twenty-four of the offspring were selected as having

mothers whose depression scores were 13 or above on the

Beck’s depression Inventory (BDI-II; Beck et al. 1996);

this cut-off point has been found adequate to discriminate

between individuals with elevated or typical symptoms of

depression in a community sample (Lasa et al. 2000). In

addition, approximately half of the offspring selected

(N = 27) had mothers whose levels of interoceptive

symptoms were above the typical range (C9.6) and more

than half of the offspring selected (N = 36) had mothers

whose levels of agoraphobia were above the typical range

(C12.8). These cut-off points of 9.6 and 12.8 were chosen

as defining symptoms of interoceptive and agoraphobic

fears based on previous research (Rapee et al. 1994)

(Table 1).

The final sample consisted of 60 non-referred children

and their mothers. The age range of the children was

7–14 years (mean age: 10.75 years; SD = 26.31 months;

29 males and 31 females). We could obtain the levels of

family income for 40 cases. There were no significant
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differences in family income for offspring whose mothers

had elevated symptoms of depression compared to those

whose mothers did not. In addition no significant differ-

ences in family income were observed for offspring whose

mothers had elevated symptoms of interoceptive fear or

agoraphobia compared to those whose mothers did not.

All procedures were approved by the School of Psy-

chology Ethics Committee at the University of South-

ampton, UK.

Maternal Measures

The Albany Panic and Phobia Questionnaire (APPQ)

(Rapee et al. 1994) was used to assess maternal levels of

panic-like symptoms. It is a 27-item self-report question-

naire that measures agoraphobia and social phobia, as well

as fears of automatic bodily sensations (Brown et al. 2005).

Hence, it consists of an agoraphobia subscale, a social

phobia subscale and an interoceptive subscale. For the

purposes of this study we employed the interoceptive and

agoraphobia subscales. An analysis of the APPQ has pro-

vided evidence of the sound psychometric properties of

these subscales (Brown et al. 2005). Each of the three

subscales show adequate test–retest reliability and good to

excellent internal consistency (a coefficients ranging from

.87–.90).

We used the revised Beck’s Depression Inventory (BDI-

II) (Beck et al. 1996) to measure general levels of

depression in the mothers. The BDI-II has been identified

as an appropriate instrument for screening depressive dis-

orders in the general population, using a cut-off point of 13

to indicate elevated symptoms of depression (Lasa et al.

2000).

Child Measures

Interpretation Task

For the ‘‘Story task interpretation paradigm’’ we developed

stories based on those used in previous research to assess

interpretive biases in children (Muris et al. 2000a, b;

Bögels and Zigterman 2000). We configured 8 story sce-

narios with black and white electronic pictures using a

Superlab 6 programming environment. Below each

drawing there were 2–3 sentences describing the situation.

To explore cognitive specificity, five scenarios tapped into

separation anxiety concerns and the other three into gen-

eralized anxiety concerns. For each story children were

asked to choose one of three possible interpretations

(threat-related, neutral, and positive). The characters in

each scenario did not have any emotional expression as the

faces in the pictures were left blank. We assessed to what

extent the eight stories presented to the children were

tapping into separation anxiety or generalized anxiety

concerns with Cohen’s Kappa inter-rater agreement. We

found a satisfactory agreement between two independent

raters (K = .75). Whether the three different options in

each story were tapping into a positive, threat-related or

neutral appraisal was also examined with Cohen’s Kappa.

This time Cohen’s Kappa was 1.0 indicating total inter-

rater agreement.

Anxiety Measurements

The Revised Child Anxiety and Depression Scale

(RCADS)—Child and Parent Versions (Chorpita et al.

2000) were used to measure symptoms of anxiety in off-

spring. The RCADS is a 47 item self-report measure that

assesses symptoms of DSM IV-defined anxiety disorders

and depression. The scales of the RCADS have adequate

internal consistency and test–retest stability and the whole

instrument has proven validity (Costa and Weems 2005;

Chorpita et al. 2000). The present study employed the

separation anxiety disorder scale and the generalized anx-

iety scale. In the parent version of the RCADS the wording

in every item is changed from ‘‘I’’ to ‘‘My Child’’. The

normative data for the RCADS is based on a large sample

of children aged 8–13 years. The mean for the separation

anxiety scale is M = 3.49 (SD = 2.96) and the mean for

the generalized anxiety scale is M = 7.19 (SD = 3.47)

(Chorpita et al. 2000).

Procedure

We obtained informed consent to participate in the study

from both mothers and offspring. We sent a questionnaire

pack including the BDI-II, APPQ, RCADS-P and a FREE

POST envelope to the mothers’ home. We conducted a

30 min child assessment individually and in a quiet envi-

ronment. Children sat approximately 60 cm away from the

computer screen to carry out the story task. Before the task,

we told the children that they were going to see some

pictures on the screen describing a story with a main

character and that they had to decide what the main char-

acter was thinking. We presented the children with three

possible options to choose from and we instructed them to

Table 1 Means and SDs for the typical and elevated symptoms of

depression, interoceptive fears and agoraphobia in the mother

Depression Interoceptive Agoraphobia

Mean (SD) N Mean (SD) N Mean (SD) N

Elevated 21.87(8.01) 24 17.0(6.59) 27 21.44(6.71) 36

Typical 5.86(4.60) 36 4.39(2.72) 33 7.95(2.94) 24
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press number 1, 2 or 3 on the computer keyboard

depending on the option chosen. The order of presentation

of the options was counterbalanced. In addition half of the

children were shown the stories depicting separation anx-

iety concerns first and the other half was shown the stories

depicting generalized anxiety concerns first. Within each

story type, stories were randomly presented. We always

administered the RCADS after the completion of the story

task and debriefed mothers and offspring at the end of the

study.

Results

Children’s Characteristics

We did not find significant differences in gender or age for

offspring whose mother had typical levels of depression,

interoceptive fears or agoraphobia compared to offspring

whose mother had elevated symptoms. Based on the nor-

mative data of the RCADS the mean levels of self-report

(M = 4.91, SD = 4.00) or maternal-report (M = 4.48,

SD = 3.25) separation anxiety fell slightly above the nor-

mative range. The mean levels of self-report (M = 5.70,

SD = 2.98) or maternal-report (M = 5.58, SD = 3.29)

generalized anxiety fell below the normative range. With a

paired sample t-test we did not find significant differences

in the levels of separation or generalized anxiety as reported

by the child or the mother. We found that maternal and child

report of separation anxiety were significantly moderately

correlated (r = .31, p \ 0.05) whereas maternal and child

report of generalized anxiety were not significantly corre-

lated. The correlation between chronological age in the

offspring and the levels of maternal-report separation anx-

iety was found to be approaching significance (r = -.24,

p = 0.06) and indicated that reported symptoms of sepa-

ration anxiety decreased with age. We did not find a sig-

nificant correlation between the levels of self-report

separation anxiety and chronological age or between the

levels of self-report or maternal-report generalized anxiety

and chronological age. Finally there were no significant

differences in the mean separation or generalized anxiety

levels by gender.

Mothers’ Characteristics

We found an association between elevated versus typical

interoceptive symptoms group and elevated versus typical

agoraphobia symptoms group (v2 = 4.05, df = 2,

p \ 0.05); but the size of the association was small

u = 0.26., which indicates a small overlap between the

interoceptive and agoraphobia symptoms groups. Mothers

with elevated interoceptive symptoms had elevated

symptoms of depression, above the cut-off point of 13

(M = 14.88, SD = 10.66). Mothers with typical levels of

interoceptive symptoms had typical levels of depression,

below the cut-off of 13 (M = 10.12, SD = 9.58). In

addition mothers with elevated symptoms of agoraphobia

had elevated symptoms of depression (M = 13.22,

SD = 10.08), whereas mothers with typical symptoms of

agoraphobia had typical levels of depression (M = 10.83,

SD = 9.94).

The Interpretation Task

We conducted a frequency count for each of the positive,

neutral and threat-related interpretation options. For stories

depicting separation anxiety concerns, the average number

of positive interpretations was 2.10 (SD = 1.07), the

average number of neutral interpretations was 1.55

(SD = 1) and the average number of threat-related inter-

pretations was 1.33 (SD = 0.97). In addition the number of

positive interpretations was negatively correlated with the

number of threat-related interpretations (q = -0.52,

p \ 0.01). The number of positive, threat-related or neutral

interpretations for stories depicting separation concerns

was not significantly correlated with the number of posi-

tive, threat-related or neutral interpretations for stories

depicting generalized anxiety concerns. This finding gives

some evidence of the discriminant validity of the story

task.

To explore interpretive biases, we computed an inter-

pretive bias index score for separation and generalized

stories as a sum across the 5 and 3 stories, respectively.

When children chose a threat-related option a score of -1

was assigned, when they chose a neutral option a score of 0

was assigned and when they chose a positive option a score

of ?1 was assigned; a negative score indicated interpretive

bias towards threat. In support of the discriminant validity

of the story task, the separation anxiety bias index and the

generalized anxiety bias index were not significantly cor-

related (r = 0.10, p = 0.44). In a further analysis we found

that chronological age and gender did not significantly

correlate with the interpretive bias index for separation or

generalized stories in the offspring.

Maternal Mental Health and Offspring Interpretive Bias

for Separation Stories

We conducted two 2 9 2 analyses of variance. Interocep-

tive and agoraphobic fears were treated as distinct con-

structs (Brown et al. 2005). The first analysis included the

36 cases with elevated levels of agoraphobia and the 24

with typical levels, along with the 24 cases with elevated

levels of depression and the 36 cases with typical levels. In

the second analysis we used the 27 cases with elevated
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levels of interoceptive symptoms and the 33 cases with

typical levels. The same number of cases for mothers

experiencing typical versus elevated levels of depression as

in the first analysis were included.

In the first 2 9 2 analysis of variance we found no

significant main effects for the levels of depression

(F (1,56) = 0.19, p = 0.65) or agoraphobia (F (1,56) =

0.75, p = 0.38) on the interpretation bias index for sepa-

ration stories. However a significant interaction effect was

found between the levels of depression and agoraphobia in

the mother and the interpretive bias index F (1, 56) = 5.88,

p \ 0.05, x2 = 0.07; see Fig. 1.

With a series of t-tests we further explored the interac-

tion effect. The interpretive bias index was similar and did

not significantly differ in offspring whose mothers had

typical levels of depression (M = -0.60, SE = 0.45) or

elevated levels of depression (M = 0.33, SE = 0.58) when

the levels of agoraphobia in the mothers were typical. But

an interpretive bias towards threat, as indicated by the

negative sign was significantly evident in offspring whose

mothers had elevated levels of depression (M = -0.40,

SE = 0.45) as opposed to offspring whose mothers had

typical levels of depression (M = 0.95, SE = 0.38), when

the levels of agoraphobia in the mother were elevated

(t (43) = 2.30, p \ 0.05).

In the second 2 9 2 analysis of variance we found a

significant interaction effect between the levels of depres-

sion and interoceptive fears in the mother on the separation

interpretive bias index in the offspring (F(1, 56) = 4.35,

p \ 0.05, x2 = 0.05). No significant main effects were

observed for the levels of depression (F(1,56) = 0.67,

p = 0.41) or interoceptive fears (F(1,56) = 0.69,

p = 0.40) on the interpretation bias index (Fig. 2).

We explore this interaction effect with a series of t-tests.

An interpretive bias did not significantly differ in offspring

whose mothers had typical levels of depression (M = 0.08,

SE = 0.37) or elevated levels of depression (M = 0.70,

SE = 0.56) when the levels of interoceptive symptoms in

the mother were typical. However an interpretive bias

towards threat, as indicated by the negative sign signifi-

cantly emerged in offspring whose mothers had elevated

levels of depression (M = -0.71, SE = 0.47) as opposed

to offspring whose mothers had typical levels of depression

(M = 0.69, SE = 0.49) when their mothers had elevated

levels of interoceptive symptoms (t (25) = 2.10, p \ 0.05).

Did Interpretive Biases for Stories Depicting Separation

Concerns Predict Symptoms of Separation Anxiety?

We conducted two linear regression analyses with separa-

tion interpretive bias index as the predictor and maternal or

child reports of separation anxiety in the offspring as the

predicted variables. We found no significant associations

even when controlling for chronological age.

Exploring the Specificity of the Interpretive Bias

To explore specificity of the effects of maternal depression

and panic -like symptoms on children’s interpretive bias

we conducted a 2 9 2 analysis of variance with the gen-

eralized anxiety bias index as the dependent variable. The

analysis showed no significant main or interaction effects

of the levels of depression, or agoraphobia on the gen-

eralized bias index. An additional two-way ANOVA

showed no significant main or interaction effects for the

levels of depression, or interoceptive fears on this gen-

eralized interpretive bias index. In addition with two linear

regression analyses we found that the generalized inter-

pretive bias index did not predict maternal or child reports

of generalized anxiety.

Discussion

In the current study, we found that offspring whose

mothers exhibited elevated symptoms of depression and

agoraphobia showed a threat-related interpretive bias when

presented with stories tapping into separation anxiety
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Fig. 1 The interaction between maternal depressive and agoraphobic

symptoms and the child’s separation interpretive bias
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Fig. 2 The interaction between maternal depressive and interocep-

tive symptoms and the child’s separation interpretive bias
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concerns. A similar result was found for offspring whose

mothers exhibited elevated symptoms of depression and

interoceptive fears. This pattern of findings was not found

for interpretive biases towards threat in stories depicting

generalized anxiety concerns; indicating some degree of

content specificity in interpretive biases in this sample.

This result is consistent with research that favours the

inclusion of content specific to the individuals’ concerns

when exploring interpretive biases (Bögels et al. 2003; In-

Albon et al. 2008).

The association that we found between maternal panic-

like symptoms co-occurring with depression and a sepa-

ration-related interpretive bias in the child extends previous

research which has found links between parental PD and

interpretation biases in children. For example, Schneider

and colleagues (2002) found that children of panic disor-

dered parents showed a panic-like interpretive style after

watching a video of a woman diagnosed with panic dis-

order describing a panic attack.

In addition, our data is indicative of an association

between maternal panic-like symptoms co-occurring with

depression and a separation-related interpretive bias in the

child. This finding is consistent with researchers who have

argued that SAD is not exclusively linked to panic anxiety

(Lipsitz et al. 1994) as it may also be linked to other

psychopathologies like depression.

Interestingly, we did not find that a threat-related

interpretive bias significantly predicted elevated symptoms

of anxiety in the child. This result is consistent with some

previous research by In-Albon et al. (2009) here children

with separation anxiety did not interpret pictures related to

separation anxiety concerns in a more negative way than

non-referred children. Our own result does merit further

investigation; it raises the possibility that cognitive biases

constitute a vulnerability factor to anxiety disorders (Bar-

Haim et al. 2007; Muris and Field 2008) that can occur in

the absence of anxiety symptoms. Longitudinal studies

assessing the relationship between cognitive biases related

to separation anxiety and anxiety symptoms at different

points across development would shed some light on these

findings. It would also be of interest to explore the link

between these cognitive biases and the emergence of

anxiety symptoms with a non-referred sample with mod-

erate to borderline scores in anxiety.

Based on a developmental approach the current study

took age into consideration when exploring the associations

between maternal mental health with interpretive biases and

elevated symptoms of anxiety in offspring. We found that

age did not moderate these associations. One reason for not

finding this moderating effect could be the restricted age

range of our sample (7–14 years). Indeed a previous study

found that age made a unique and significant contribution to

the interpretation of physical symptoms related to anxiety

with a sample of children aged 4–13, a wide age range

(Muris et al. 2008). Our previous work (Perez-Olivas et al.

2008) showed that age was moderating associations

between attentional biases to angry faces and the offspring’s

levels of separation anxiety with a narrower age range than

in Muris’s et al. (2008) study. Thus, it is possible that the

emergence of attentional and interpretive biases follow

different developmental patterns.

The present study extends previous research to highlight

that interpretive biases specifically related to separation

anxiety can be observed in offspring whose mothers show

panic-like and depressive symptoms; however there are

some limitations to the findings. The story task was

developed based on previous work on interpretive biases

(e.g. Muris et al. 2000a) but we did not collect children’s

and adolescents’ views onto what extent they perceived the

themes represented in the story scenarios as relevant to

their own separation concerns. Further research would

benefit from developing content-specific story tasks with

proven psychometric properties adequate for children in

different age groups. In line with this argument, recent

research has developed a paradigm for assessing anxiety-

disorder-specific interpretation biases with picture stimuli

(In Albon et al. 2008).

Another limitation of our study is that it is cross-sec-

tional in nature. Longitudinal research is important to

further our understanding of trajectories of SAD and the

influence of maternal mental health on content-specific

interpretive biases. In addition, we used questionnaires, not

observational measures and it could be argued that younger

children may have differed in their report of anxiety, as

they can have more difficulties in recalling symptoms

(Biederman et al. 2007). Future studies would benefit from

including multiple informants when aiming to understand

the relationship between parental psychopathology and

their children (De Los Reyes and Kazdin 2005; Kagan

et al. 2002). The inclusion of paternal reports would also be

of interest (Bögels and Brechman-Toussaint 2006).

Our sample consisted of high-risk children whose

mothers had not been diagnosed with a mental health issue

and future studies should investigate whether our findings

would be replicated in a family with a history of psycho-

pathology. Our study provides preliminary evidence for the

role that maternal psychopathology can have on interpre-

tive biases tapping into separation anxiety concerns. Lit-

erature suggests that separation anxiety may reflect an

underlying anxiety diathesis that would increase risk for a

range of adult anxiety disorders (Biederman et al. 2007).

Hence, the clinical implications of further examining

parental psychopathology and its links with separation-

related interpretive biases is clear if we consider that

cognitive biases can constitute a vulnerability factor for

anxiety (Bar-Haim et al. 2007; Muris and Field 2008). The
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scope of this paper was not to explore mechanisms via

which maternal psychopathology would influence separa-

tion-related interpretive biases in the offspring; but future

research should address this issue. Creswell and colleagues

have proposed various pathways informative for future

research, which explain how parents could contribute to the

emergence of cognitive processing biases in offspring.

Some of the pathways the authors propose are parental

cognition (for example the child and the parent would share

a bias that favours threat) parental behaviour (modelling of

anxious behaviours) or expectations (e.g. parental percep-

tions of offspring’s coping) (Creswell et al. 2010).
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