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ABSTRACT

Background: Cognitive-behavioural therapy has proved effective in the treatment of panic 

disorder (PD). However, research into the process of change underlying clinical improvement 

is scarce. 

Methods: This investigation aims to study cognitive mediation in a sample of 217 participants 

with subthreshold PD or mild PD in a pragmatic, pre-post, two-group, multi-site, randomised 

trial of an early intervention for panic symptoms, based on cognitive behavioural therapy, 

versus a wait-list control group. We used the Panic Appraisal Inventory (PAI) and the Mastery-

Scale as possible cognitive mediator variables. Outcome variables were the residual change 

scores on the Panic Disorder Severity Scale-Self Report (PDSS-SR), the Mobility Inventory and 

the subscale Anxiety of the Hospital Anxiety and Depression Scale. In order to analyse cognitive 

mediation we used the analytic steps outlined by Baron and Kenny (1986), univariate and 

multivariate bootstrapping. Furthermore, a cross-lagged panel design was used to determine 

the directionality of possible relationships.

Results: Firstly, two of the three subscales of the PAI (PAI-anticipation and PAI-coping) 

significantly mediated residual change in panic disorder symptomatology. Secondly, it emerged 

from the cross-lagged panel design analyses that pre-intervention to post-intervention PAI-

anticipation and PAI-coping change scores significantly predicted post-intervention to follow-

up PDSS-SR change scores after controlling for other change scores. However, in both cases 

the converse association was also significant.

Conclusions:. The results suggest that changes in cognitions may mediate changes in panic 

disorder symptomatology. The relationship between change on the cognitive and symptom 

measures appears to be bidirectional, suggesting that the process of change is circular.
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INTRODUCTION

Although many studies have demonstrated the efficacy of cognitive-behavioural therapy 

(CBT) for panic disorder (PD)1-3, little is known about the process of change underlying 

clinical improvement. Knowledge about the process of change may increase the efficacy of 

CBT. Because an important aim of CBT is to change faulty cognitions4, cognitive mediation 

may play an important role in the changes resulting from CBT. Furthermore, several studies 

have indicated that changing faulty cognitions predicts significant reductions in panic 

symptomatology5-8. Moreover, there is some evidence that cognitive changes precede 

changes in panic apprehension9. These findings suggest that cognitive changes could 

mediate treatment outcome. 

Only a few studies have been conducted in cognitive mediation during CBT using statistical 

methods to assess mediation. A study on mechanism of change in cognitive behavioural  

treatment of PD10 suggested that CBT exerts its effects on panic disorder symptoms by 

reducing the tendency to respond fearfully to benign bodily sensations. Another study 

on cognitive mediation during CBT for PD11 examined criteria for cognitive mediation of 

treatment change in CBT alone, imipramine alone, CBT plus imipramine, and CBT plus 

placebo. The results suggested that changes in catastrophic cognitions associated with 

panic attacks mediate changes in panic severity only during treatments that include CBT. 

Although these studies suggest that cognitive change mediates treatment outcome during 

CBT for PD, more research is needed to confirm these findings. We were able to examine the 

implied mediational role of cognitive change in improvement during an early intervention 

for panic.

The aim of this study was to examine cognitive mediation during an early intervention 

for panic symptoms, based on cognitive behavioural therapy, and offered by community 

mental health centres, in a sample of self-referred people presenting with subthreshold or 

mild PD. We hypothesized that changes in cognitions mediate changes in panic disorder 

symptomatology. As cognitive measures for panic we examined the effects of the early 

intervention on three distinct cognitive appraisal dimensions of panic (anticipated panic, 

perceived consequences of panic and perceived self-efficacy in coping with panic). Earlier 

research12 suggested that changes in these cognitive appraisal dimensions predict outcome 

during CBT for PD. Furthermore, the individual’s belief regarding the extent to which they 

are able to control or influence outcomes was examined as a possible mediator. Several 

studies have indicated the possible moderating and mediating role of personal mastery in 

mental and somatic health problems13,14.To test the specificity of the putative mediators, 

we also examined the mediating role of the cognitive appraisal dimensions concomitantly 

and across three major outcome measures (i.e., severity of panic symptoms, symptoms of 

agoraphobia, and presence of anxiety states) separately. This procedure may also reduce 

mono-operation bias that could threaten construct validity15.
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METHODS

Study design 

The data of the study derived from a pragmatic, multi-site, randomised controlled trial on the 

effectiveness of an early intervention, the ‘Don’t Panic’ course versus a wait-list control group. The 

design of this study, method of recruitment, the intervention and measures have been described 

in detail elsewhere16. In brief, measurements were taken at baseline measurement (T0) followed 

by a post-intervention measurement after three months (T1). To monitor effect maintenance 

over time, the experimental group underwent a prolonged follow-up measurement nine months 

after baseline, i.e., six months after the end of the intervention. The control condition consisted 

of a waiting list. Wait-listed people were told that they could start the course after four months. 

They were not kept waiting for the extended follow-up for ethical reasons. The control group 

underwent an additional measurement after the course (i.e., three month after the start of the 

course) and a follow-up measurement six month after the end of the intervention.

The study was designed to mimic the Dutch health care system as naturalistically as possible 

in terms of patient recruitment and the manner in which intake, offering the intervention, and 

monitoring outcomes are conducted. This was done to enhance external validity. The randomisation 

took place after administration of the International Neuropsychiatric Interview Plus (MINI-Plus)17, 

and was carried out centrally by an independent third party. A blocked randomisation scheme 

was used, stratified by mental health centre, subthreshold PD versus mild PD, and by presence 

versus absence of co-occurring agoraphobia. Power analysis indicated that 129 participants per 

condition were required in order to detect a difference in symptom reduction, equivalent to a 

standardized effect size of at least 0.35 in a two-sided test at alpha =0.05 and a power of (1-

beta)=0.80. The results showed that the participants in the experimental group made significantly 

greater improvement on panic disorder symptomatology compared to the wait-listed control 

group. See Figure 1 of chapter 5 for participants’ flow through the study. The trial protocol was 

approved by an independent medical ethics committee (METIGG) and was conducted between 

September 2005 and July 2007.

Recruitment

Participants were recruited from the general adult population through media announcements and 

via the internet. People who showed interest had an interview with an experienced psychologist 

from any of the 17 participating Community Mental Health Centres. They were eligible when over 

18 years of age and presenting symptoms of PD falling below the cut-off of 13 on the Panic Disorder 

Severity Scale-Self Report (PDSS-SR)18-20, had no current psychological treatment for PD-related 

complaints, had no illness requiring immediate medical attention, and were able to function 

independently as well as in a group. In addition, potential participants were interviewed using the 

MINI-Plus17,21. This was done to assess the DSM-IV PD status, the presence of current co-morbid 

agoraphobia, and to exclude the presence of current severe major depressive disorder. Following 
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a thorough explanation of the study procedures, written informed consent was obtained. The 

sample consisted of 217 participants, they were randomised to the experimental group (N=109) 

or the control group (N=108). Demographic and clinical characteristics are presented in Table 1. 

There were no significant differences between the experimental group and the control group on 

demographic and clinical measures at baseline.

Table 1. Baseline characteristics of the participants for Total group, Experimental group and 

Control group

 
Total group 
(N=217)

Experimental 
group (N=109)

Control group 
(N=108)

Female, N (%) 154 (71) 77 (71) 77 (71)

Mean age, Years (SD) 42 (12.4) 42 (12.9) 42 (11.8)

Age, Range 20-75 20-75 20-74

Married/living with partner, N (%) 169 (78) 83 (76) 86 (80)

Employed (paid), N (%) 151 (70) 75 (69) 76 (70)

Years of education, M (SD) 14.04 (3.26) 14.07 (3.29) 14.01 (3.25)

MINI-Plus-Panic Disorder, current, N (%) 100 (46) 50 (46) 50 (46)

MINI-Plus-Agoraphobia , current, N (%) 135 (62) 68 (62) 67 (62)

Note. MINI-Plus = Mini International Neuropsychiatric Interview-Plus

Interventions 

The ‘Don’t Panic’ course is based on cognitive-behavioural principles and makes use of 

interventions that have appeared effective in the treatment of the full-blown disorder1,2. 

It consists of eight weekly sessions of two hours each in groups of six to 12 participants. 

The ‘Don’t Panic’ course makes use of a course manual, to be used by the psychologist 

and prevention worker offering the intervention, and an accompanying workbook for the 

participants22. The course includes (a) a psycho-educational element, (b) life-style changes, 

(c) stress management, (d) relaxation training, (e) cognitive restructuring, (f) interoceptive 

exposure, (g) ‘in vivo’ exposure, and (h) techniques aimed at relapse prevention. The 

intervention was extensively pilot-tested before entering the clinical trial stage23.

Measures

We used the following measurement instruments, all well validated and frequently applied 

in international studies. The self-report questionnaires were used for all the measurements 

and were completed at home. 
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Severity of panic symptoms. For severity of panic symptoms the Dutch adaptation of the 

PDSS-SR18,20,24 was used. The PDSS-SR contains seven items that assess the severity of seven 

dimensions of panic disorder and associated symptoms. The PDSS-SR generates a total score 

ranging from 0 to 28, with a higher score indicating more severe panic symptoms. A cut-off 

score of eight may discriminate between the presence or absence of current DSM-IV panic 

disorder18,20 and a cut-off score of thirteen may discriminate between mild and severe panic 

disorder19,20.

Symptoms of agoraphobia. For symptoms of agoraphobia the Dutch adaptation of the 

Mobility Inventory (MI)25,26 was used. The MI assesses agoraphobic avoidance. The total score 

ranges from 1 to 5, with a higher score indicating more avoidance. 

Anxiety symptoms. The subscale for anxiety of the Dutch version of the Hospital Anxiety and 

Depression Scale (HADS) was used to indicate the possible presence of anxiety states27,28. The 

subscale for anxiety consists of seven items with a score range of 0-21. A high score means 

a higher state of anxiety.

Cognitive measure for panic. As a cognitive measure for panic disorder the Dutch version 

of the Panic Appraisal Inventory29,30 was used. The PAI measures cognitive aspects of panic 

disorder, such as perceived likelihood of panic occurrence (PAI-anticipation), perceived 

negative consequences of panic occurrence (PAI-consequences), and perceived self-efficacy 

in coping with panic (PAI-coping). Each of the three subscales of the PAI consists of 15 items; 

the scale score ranges from 0 to 100, and a higher score means a more negative cognitive 

state (the PAI-coping scale has been converted: a lower score means better coping with 

panic).

Perceived control. The Dutch version of the Mastery-Scale31 was used to assess locus of 

control; a higher rating means greater internal locus of control, indicating more feelings of 

mastery. The Mastery-Scale measures beliefs regarding the extent to which one is able to 

control or influence outcomes in a more general sense. The total score ranges from 5 to 25. 

Statistical Analyses

All analyses were conducted in agreement with the intention to treat (ITT) principle32 and 

using a two-sided significance level of p=0.05. In addition, the analyses were performed for 

completers only (defined as participants who attended at least six sessions).

The hypothesis that the effects of the intervention would be mediated by cognitive changes 

was tested in three different ways. First, the analytic steps outlined by Baron and Kenny33 were 

used. We computed residual change scores for each of the clinical variables by regressing 

the post-intervention scores on the baseline scores for all study participants. Step 1: the 

independent variable must affect the mediator. This was tested by linear regression analyses 

with group (intervention vs. wait-list) as the independent variable and the residual change 

scores of the proposed mediators (PAI-anticipation, PAI-consequences, PAI-coping, MASTERY) 

as the dependent variable. Step 2: the independent variable must affect the dependent variable. 
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We tested for the presence of an intervention effect by linear regression analyses with group 

(intervention vs. wait-list) as the independent variable and the residual change scores of the 

outcome variables (PDSS-SR, HADS-Anx, MI) as the dependent variable. Step 3: the mediator 

must affect the dependent variable. The relationship between the proposed mediators and 

the dependent variable was tested by linear regression analyses with group (intervention vs. 

wait-list) and the residual change scores of the proposed mediators (PAI-anticipation, PAI-

consequences, PAI-coping, MASTERY) as the independent variables, and the residual change 

scores of the outcome variables (PDSS-SR, HADS-Anx, MI) as the dependent variable. Step 4: if 

the regression analyses of step 1 through step 3 are statistically significant, univariate bootstrap 

analyses are performed to determine the significance of the indirect effect of the proposed 

mediator. Bootstrapping was performed to overcome the limitations of statistical methods 

that make assumptions about the shape of the sampling distribution, such as symmetry or 

normality, and is the recommended test of mediation34,35. Second, multivariate bootstrapping 

was performed. Significant mediators according to the first method will be examined in the 

same model. Conducting multivariate bootstrapping makes it possible to determine the overall 

effect of all mediators and the effect of each mediator while controlling for the other mediators. 

Third, a cross-lagged panel design analysis was used to determine the directionality of the 

relationships between the residual change scores of the significant mediators and the residual 

change scores of the outcome variables36. For these analyses, to maximize power, the data 

of the experimental and control groups were combined (i.e., after both groups underwent 

the intervention and the post-intervention and follow-up measurement: T0 = pre-intervention 

measurement; T1 = post-intervention measurement; T2 = follow-up measurement). Hierarchical 

regression analyses were performed to test whether pre-intervention to post-intervention 

changes in significant mediator variables significantly predicted post-intervention to follow-

up changes in outcome variables after controlling for autocorrelations (i.e., the correlations 

between pre-intervention to post-intervention changes and post-intervention to follow-up 

changes in mediator variables) and synchronous correlations (i.e., the correlations between 

pre-intervention to post-intervention changes in mediator variables and pre-intervention to 

post-intervention changes in outcome variables; cf.37). To determine the inverse association the 

converse correlations were examined using hierarchical regression analyses.

RESULTS

Table 2 gives an overview of the means and standard deviations on the outcome variables 

(PDSS-SR, HADS-Anx, MI) and the possible mediator variables (PAI-anticipation, PAI-

consequences, PAI-coping, MASTERY). T tests for independent groups revealed no significant 

differences between the experimental group and the control group on the measurement 

scores at baseline.
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Table 2. Means and Standard Deviations for Experimental Group and Control Group at 

Baseline (T0) and Post-intervention (T1) (Theoretical Ranges Between Parentheses)

  Group 

 
Experimental 
(N=109)

  
Control 
(N=108)

 

Scale
measure

T0 T1 T0 T1

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

PDSS-SR (0-28) 7.02 3.24 3.48 3.22 7.35 3.24 5.77 3.54

HADS-Anx. (0-21) 9.48 3.94 6.26 3.93 9.60 3.74 8.61 4.00

MI (1-5) 1.89 0.62 1.67 0.57 2.02 0.69 1.95 0.70

PAI-anticipation (0-100) 31.24 18.31 26.62 17.40 33.00 18.83 31.55 19.09

PAI-consequences 
(0-100)

25.30 16.64 16.68 16.24 24.37 15.92 19.07 15.44

PAI-coping (0-100) * 55.20 20.87 40.95 19.91 53.82 15.55 52.96 16.39

Mastery (5-25) 17.09 3.09 18.19 3.43  17.06 3.39 17.92 3.33

Note. PDSS-SR = Panic Disorder Severity Scale-Self Report; HADS-Anx. = Hospital Anxiety and Depression 
Scale, subscale Anxiety; MI = Mobility Inventory, total score; PAI-anticipation = Panic Appraisal Inventory, 
subscale anticipation; PAI-consequences = Panic Appraisal Inventory, subscale consequences; PAI-coping 
= Panic Appraisal Inventory, subscale coping; Mastery = Mastery-scale.
* The PAI-coping scale has been converted: a lower score means better coping with panic.

The results of the analytic steps outlined by Baron and Kenny are presented in Table 3.

As can be seen in Table 3, only for PAI-anticipation and PAI-coping are the conditions met 

(i.e., the regression analyses of step 1 through step 3 are statistically significant) and the 

univariate bootstrap  analyses (5,000 times) for both proposed variables are significant on 

all outcome measures.

Subsequently, the sample was bootstrapped 5,000 times with PAI-anticipation and PAI-

coping change scores concomitantly and PDSS-SR change scores as the dependent variable. 

The group variable was the independent variable. The bias-corrected confidence intervals for 

the total indirect effect ranged from -0.3871 to -0.0977, for PAI-anticipation from -0.2454 to 

-0.0240 and for PAI-coping from -0.2512 to -0.0027. When HADS-Anx change scores was the 

dependent variable, the bias-corrected confidence intervals for the total indirect effect ranged 

from -0.4048 to -0.0776, for PAI-anticipation from -0.2427 to -0.0188 and for PAI-coping 

from -0.2756 to 0.0010. Using MI change scores as the dependent variable resulted in bias-

corrected confidence intervals for the total indirect effect ranging from -0.3110 to -0.0363, for 

PAI-anticipation from -0.1989 to -0.0175 and for PAI-coping from -0.1945 to 0.0202.

Table 4 presents the means and standard deviations of the pre-intervention, post-intervention, 

and follow-up values for possible mediator and outcome variables of the combined data.
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Table 3. Mediating factors in the prediction of outcome

Outcome PDSS-SR

 Path a Path b Path c Path c’ Bootstrap

 IV→M M→OV IV→OV IV+M→OV  with bias

Mediators β β β β  correction

Δ PAI-anticipation -0.310* 0.473*** -0.645*** -0.510*** -0.2737, -0.0256*

Δ PAI-consequences -0.234 0.415*** -0.645*** -0.556*** -0.2056, 0.0077

Δ PAI-coping -0.877*** 0.380*** -0.645*** -0.386** -0.4109, -0.1445*

Δ Mastery 0.102 -0.363*** -0.645*** -0.609*** -0.1438, 0.0573

Outcome HADS-Anx.

 Path a Path b Path c Path c’ Bootstrap

 IV→M M→OV IV→OV IV+M→OV  with bias

Mediators β β β β  correction

Δ PAI-anticipation -0.310* 0.451*** -0.680*** -0.554*** -0.2636, -0.0207*

Δ PAI-consequences -0.234 0.349*** -0.680*** -0.607*** -0.1824,  0.0080

Δ PAI-coping -0.877*** 0.383*** -0.680*** -0.427** -0.4415, -0.1211*

Δ Mastery 0.102 -0.402*** -0.680*** -0.641*** -0.1505,  0.0596

Outcome  MI

 Path a Path b Path c Path c’ Bootstrap

 IV→M M→OV IV→OV IV+M→OV  with bias

Mediators β β β β  correction

Δ PAI-anticipation -0.310* 0.331*** -0.510*** -0.418** -0.2166, -0.0187*

Δ PAI-consequences -0.234 0.229** -0.510*** -0.463*** -0.1283,  0.0027

Δ PAI-coping -0.877*** 0.278*** -0.510*** -0.331* -0.3333, -0.0619*

Δ Mastery 0.102 -0.278*** -0.510*** -0.483*** -0.1058,  0.0430

Note. PDSS-SR = Panic Disorder Severity Scale-Self Report; HADS-Anx. = Hospital Anxiety and Depression 
Scale, subscale Anxiety; MI = Mobility Inventory, total score; PAI-anticipation = Panic Appraisal Inventory, 
subscale anticipation; PAI-consequences = Panic Appraisal Inventory, subscale consequences; PAI-coping 
= Panic Appraisal Inventory, subscale coping; Mastery = Mastery-scale; IV = Independent Variable: Inter-
vention yes/no; M = mediator change score; OV = Outcome Variable change score. 
*p<0.05; **p<0.01; ***p<0.001.
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Table 4. Pre-intervention, post-intervention, and follow-up values for possible mediator and 

outcome variables of the combined data (Theoretical Ranges Between Parentheses)

 Total group (N=217) 

Pre-
intervention

Post-
intervention

Follow-
up

Variable M SD M SD M SD

PDSS-SR (0-28) 6.40 3.44 3.28 3.11 3.19 3.28

HADS-Anx. (0-21) 9.05 3.98 5.92 3.54 5.94 3.53

MI (1-5) 1.92 0.66 1.66 0.55 1.65 0.63

PAI-anticipation (0-100) 31.40 18.66 25.54 16.18 23.86 16.64

PAI-consequences 
(0-100)

22.20 16.32 13.87 14.36 13.04 14.37

PAI-coping* (0-100) 54.09 18.76 40.60 20.05 37.65 19.99

Mastery (5-25) 17.50 3.23 18.59 3.26 18.84 3.55

Note. PDSS-SR = Panic Disorder Severity Scale-Self Report; HADS-Anx. = Hospital Anxiety and Depression 
Scale, subscale Anxiety; MI = Mobility Inventory, total score; PAI-anticipation = Panic Appraisal Inventory, 
subscale anticipation; PAI-consequences = Panic Appraisal Inventory, subscale consequences; PAI-coping 
= Panic Appraisal Inventory, subscale coping; Mastery = Mastery-scale. 
* The PAI-coping scale has been converted: a lower score means better coping with panic.

In a cross-lagged panel design analysis, the hierarchical regressions (see Table 5) demonstrated 

that pre-intervention to post-intervention PAI-anticipation change scores significantly 

predicted post-intervention to follow-up PDSS-SR change scores after controlling for other 

change scores. 

The converse association was also significant. In testing PAI-coping, hierarchical regressions 

demonstrated that pre-intervention to post-intervention PAI-coping change scores significantly 

predicted post-intervention to follow-up PDSS-SR change scores. Again, the converse 

association was also significant. Furthermore, hierarchical regressions demonstrated that pre-

intervention to post-intervention PAI-anticipation change scores significantly predicted post-

intervention to follow-up HADS-Anx change scores after controlling for other change scores, 

Fchange (1, 213)=25.112, p=0.000. The converse association was also significant, Fchange 

(1, 213)=24.773, p=0.000. The pre-intervention to post-intervention PAI-anticipation change 

scores did not significantly predict post-intervention to follow-up MI change scores in the 

hierarchical regressions analyses, Fchange (1, 213)=0.553, p=0.458. The converse association 

was significant, Fchange (1, 213)=9.429, p=0.002. In testing PAI-coping, hierarchical 

regressions demonstrated that pre-intervention to post-intervention PAI-coping change 

scores significantly predicted post-intervention to follow-up MI change scores, Fchange (1, 

213)=12.425, p=0.001. The converse association was also significant, 
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Table 5.  Summary of Hierarchical Regression Analyses: Cross-Lagged Regressions of PAI-
anticipation and PAI-coping with PDSS-SR

Variable B SE B R² ∆ R² of step

Post-intervention to follow-up PDSS-SR

Step 1

    Pre- to post-intervention
    PDSS-SR

-0.085 0.066

    Post- intervention to follow-
    up PAI-anticipation

0.253 0.066 0.067 0.067 Fchange (2,214)=7.637, 
p=0.001

Step 2

    Pre- to post-intervention 
    PAI1-anticipation

0.235 0.072 0.111 0.045 Fchange (1,213)=10.687, 
p=0.001

Post-intervention to follow-up 
PAI-anticipation

Step 1

    Pre- to post-intervention 
    PAI-anticipation

-0.198 0.065

    Post-intervention to follow-
    up PDSS-SR

0.266 0.065 0.098 0.098 Fchange (2,214)=11.639, 
p=0.000

Step 2

    Pre- to post-intervention 
    PDSS-SR

0.237 0.069 0.145 0.047 Fchange (1,213)=11.712, 
p=0.001

Post-intervention to follow-up PDSS-SR

Step 1

    Pre- to post-intervention 
    PDSS-SR

-0.117 0.065

    Post-intervention to follow-
    up PAI-coping

0.349 0.065 0.122 0.122 Fchange (2,214)=14.827, 
p=0.000

Step 2

    Pre- to post-intervention 
    PAI-coping

0.152 0.070 0.141 0.019 Fchange (1,213)=4.724, 
p=0.031

Post-intervention to follow-up PAI-
coping

Step 1

    Pre- to post-intervention 
    PAI-coping

-0.169 0.064

    Post-intervention to follow-
    up PDSS-SR

0.334 0.064 0.137 0.137 Fchange (2,214)=17.001, 
p=0.000

Step 2

    Pre- to post-intervention 
    PDSS-SR

0.285 0.065 0.208 0.071 Fchange (1,213)=18.952, 
p=0.000

Note. PDSS-SR = Panic Disorder Severity Scale-Self Report; PAI-anticipation = Panic Appraisal Inventory, 
subscale anticipation; PAI-coping = Panic Appraisal Inventory, subscale coping.
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Fchange (1, 213)=9.238, p=0.003. The pre-intervention to post-intervention PAI-coping 

change scores did not significantly predict post-intervention to follow-up HADS-Anx change 

scores in the hierarchical regressions analyses, Fchange (1, 213)=2.657, p=0.105. The 

converse association was also not significant, Fchange (1, 213)=3.548, p=0.061.

Completers Analyses

The results of the analyses in the intention-to-treat sample were compared with the results 

of the analyses in the completers sample. The results of the univariate bootstrap analyses 

(completers experimental group, n=82) yielded the same significant results. Multivariate 

bootstrapping revealed significant total indirect effect and significant effect of PAI-anticipation, 

but the effect of PAI-coping was not significant on the three outcome variables. The cross-

lagged panel design for the completers only (completers combined group, n=162), essentially 

showed the same results compared to the intention-to-treat sample. The only exception 

was that the pre-intervention to post-intervention PAI-anticipation change scores became 

significant in predicting post-intervention to follow-up MI change scores in the hierarchical 

regressions analyses. In sum, the results of the analyses in the completers sample compared 

well with the results of the intention-to-treat sample.

DISCUSSION

Our hypothesis was that changes in cognitions during an early intervention for panic symptoms 

mediate the effects of the intervention on panic disorder symptomatology. The results of the 

analytic steps outlined by Baron and Kenny and the univariate bootstrap analyses indicated 

that there may be partial mediation through cognitive aspects of panic disorder (i.e., PAI-

anticipation and PAI-coping). Furthermore, multivariate bootstrapping showed that changes 

in both cognitive aspects of panic disorder contributed uniquely to changes in panic disorder 

symptomatology (PDSS-SR). However, changes in perceived self-efficacy in coping with panic 

(PAI-coping) did not contribute to changes in anxiety states (HADS-Anx) and agoraphobic 

avoidance (MI). The perceived likelihood of a panic attack in agoraphobic situations (PAI-

anticipation) seems to mediate the effects of the intervention, indicating the importance of 

changing the anticipation of panic as an element of interventions for panic. Components 

of interventions that correct faulty beliefs concerning panic occurrence (i.e., cognitive 

restructuring, ‘in vivo’ exposure) may therefore have a valuable effect on outcome. Another 

goal of the intervention is to improve the participants’ self-efficacy in coping with panic. The 

finding that perceived self-efficacy in coping with panic (as measured with PAI-coping) may 

be a cognitive mediator for the effect of the intervention on panic disorder symptomatology 

underscores the likely importance of targeting coping with panic. There is increasing evidence 

to support this tenet7,38-40. An interesting finding was that changes in locus of control  
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(as assessed with the Mastery-Scale) appeared not to mediate changes in panic disorder 

symptomatology. Apparently, perceived self-efficacy in coping with panic mediated the effects 

of the intervention, and not feelings of mastery in general. In contrast to other studies10,38, we 

did not find a possible mediator in the perceived negative consequences of panic occurrence 

(PAI-consequences). These findings may be caused by the focus of the intervention on 

improving the self-efficacy in coping with panic, which emphasizes the importance of 

positive cognitions concerning coping in reducing panic disorder symptomatology. Moreover, 

compared to persons with full-blown PD, in those with subthreshold or mild PD the perceived 

likelihood of panic occurrence and self-efficacy in coping with panic may be more important 

than the negative consequences of panic attacks. 

The results of the cross-lagged panel design showed that changes in cognitive content may 

account for changes in panic symptomatology, but the reverse is also true. The results for 

anxiety states and agoraphobic avoidance are less consistent. Apparently the process of 

change is circular: changes in cognitions may result in changes in panic symptomatology and 

vice versa. A study on changes in cognitive content during and following cognitive therapy 

for recurrent depression41 showed that changes in cognitive content were accounted for 

by changes in depressive symptoms. A study on the process of change in the treatment 

of obsessive-compulsive disorder42 showed that cognitions and behaviour changed 

simultaneously and that the changes in compulsions predicted treatment effect better than 

changes in obsessions. Apparently the correlations between cognitive changes and outcome 

are complicated and future research should address this phenomenon to clarify the causal 

nature of the relationships between cognitions and outcome. In addition, the magnitude of 

the association of cognitive change and outcome is relatively modest, indicating that cognitive 

change is not the only process that could explain the variance in outcome.

There are several limitations to this study. First, the absence of a comparison intervention 

condition limits the conclusions of this study. It is not clear whether the changes in cognitions 

are specifically associated with the intervention. Second, there were no assessments during 

the course of the intervention, limiting the possibility of analysing the precise sequence of 

changes that might reveal the precedence of cognitive change on subsequent outcome 

change. Third, mediation does not imply that there is a causal relation between mediator 

and outcome. There may be another mechanism of action causing the process of change43. 

Fourth, only explicit cognitions were examined. Testing cognitive mediation may also involve 

implicit panic schemata. A study on the trajectory of change in automatic panic associations 

over the course of treatment demonstrated that implicit cognitive change preceded and 

contributed to symptom change44.

In conclusion, the results of the study support the hypotheses of cognitive mediation during 

an early intervention - based on cognitive-behavioural principles - for panic. Further research 

is needed to shed light on the exact process of change and the direction of causality.
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