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Abstract. Internet-based cognitive behaviour therapy (ICBT) is a recommended, cost-effective and
efficacious treatment for panic disorder (PD). However, treatment effects in psychiatric settings
indicate that a substantial proportion fail to achieve remission. Physical exercise improves symptoms
in patients with PD, and acts through mechanisms that can augment the effect of ICBT. The
feasibility of combining these two interventions has not previously been investigated, and this was the
aim of this study. The intervention comprised guided ICBT combined with one weekly session of
supervised and two weekly sessions of unsupervised physical exercise for a total of 12 weeks.
Treatment rationale, procedures and protocols are presented together with preliminary results for
four patients with PD who have currently finished treatment. Quantitative and qualitative results are
reported on the feasibility of adhering to the treatments, treatment outcome as assessed by clinician
rating and estimation of reliable and clinically significant change for outcome measures, and
participants’ satisfactions with the combined treatment. The preliminary results indicate that the
combined treatment is feasible to complete, and that the combination is perceived by the participants
as beneficial. Key words: Internet-based CBT; panic disorder; physical exercise; feasibility; anxiety.
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Introduction
Panic disorder (PD) is a severe and prevalent
anxiety disorder, with lifetime prevalence rates
estimated to range from 3.5% to 4.7% (Bijl,
Ravelli, & van Zessen, 1998; Kessler, Berglund,
et al., 2005), and 12-month prevalence ranging
from 2.2% to 2.7% (Carlbring, Gustafsson,
Ekselius, & Andersson, 2002; Kessler, Chiu,
Demler, & Walters, 2005). PD is a highly
q 2015 Swedish Association for Behaviour Therapy

frequent comorbid disorder to depression, a cooccurrence that is associated with increased
suicide risk, greater functional impairment and
reduced treatment response (Roy-Byrne et al.,
2000). PD is further characterised by altered
cardiac regulation, as indexed by reduced heart
rate variability (HRV; Cohen et al., 2000;
Klein, Cnaani, Harel, Braun, & Ben-Haim,
1995). The increased risk of coronary heart
disease (CHD) in patients with PD has been
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attributed to this cardiovascular feature
(Gomez-Caminero, Blumentals, Russo,
Brown, & Castilla-Puentes, 2005; Weissman,
Markowitz, Ouellette, Greenwald, & Kahn,
1990). HRV has been related to both the
duration and the severity of PD (Hovland et al.,
2012), emphasising the importance of available
and effective treatment.
Cognitive behaviour therapy (CBT) is the
treatment of choice for PD (McManus, Grey,
& Shafran, 2008; National Institute for Health
and Clinical Excellence, 2011), yielding remission rates of approximately 80% (Andrews
et al., 2003; McManus et al., 2008). CBT is
unfortunately not sufficiently available to
those who need it, mainly due to shortage of
therapists with adequate training (Cavanagh,
2014; Emmelkamp et al., 2014). Guided selfhelp treatment is suggested as a way to increase
access to treatment for patients with PD
(National Collaborating Centre for Mental
Health, 2011). Guided self-help in the form of
Internet-based cognitive behaviour therapy
(ICBT) is particularly efficacious (Andersson,
Cuijpers, Carlbring, Riper, & Hedman, 2014;
Haug, Nordgreen, Öst, & Havik, 2012).
Treatment response has, however, been
reduced in psychiatric settings, with approximately 70% responding to treatment
(Bergström et al., 2010), indicating that a
substantial proportion of these patients fail to
recover. In terms of dropout from ICBT, this
seems to be equivalent to what has been found
in face-to-face treatment with an average of
31% (Melville, Casey, & Kavanagh, 2010).
Mechanisms behind dropout from ICBT are
still largely unknown, but therapist contact has
been suggested to be a possible mediator for
preventing this (Melville et al., 2010).
Augmenting recommended treatments to
improve remission rates has become increasingly popular. One way of increasing remission rates from ICBT is to reduce dropout
from treatment by way of short telephone calls
(Carlbring et al., 2006). Another way is to
improve existing treatment. Most studies on
treatment augmentation have addressed major
depressive disorder, and physical exercise has
been investigated as an augmentation strategy
in combination with psychotherapy, antidepressive medication or both (Martinsen,
Medhus, & Sandvik, 1985; Trivedi et al., 2011;
Veale et al., 1992). There are several reasons
for also considering augmenting psychother-
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apeutic treatment for PD with physical
exercise.
First, individual studies have demonstrated
large reductions in key symptoms following
10– 12 weeks of physical exercise compared
with pill placebo (Broocks et al., 1998), though
with smaller treatment effects than psychotropic medication or CBT (Broocks et al.,
1998; Hovland et al., 2013). Studies have also
found that an acute bout of physical exercise
greatly reduces the risk of having a panic
attack in patients with PD (Esquivel et al.,
2008; Ströhle et al., 2009). Physical exercise
also reduces anxiety sensitivity (Broman-Fulks
& Storey, 2008; Smits et al., 2008), a change
that was found to mediate the reductions in
general anxiety following from physical exercise (Smits et al., 2008).
Second, physical exercise appears to impact
mechanisms that are either different from, or
could act in concert with those mechanisms
that are manipulated by ICBT. The mechanisms behind the effects of both ICBT and
physical exercise are still not fully understood,
although we know that CBT for PD aims to
reduce fear of bodily symptoms to break the
vicious cycle of panic attacks (Clark, 1986).
Physical exercise elicits physical symptoms
similar to those experienced during panic
attacks, and the study by Smits et al. (2008)
suggests that exposure to bodily symptoms
could be important in explaining the effect of
physical exercise on anxiety. Delivered in
combination with CBT, supervised exercise
can provide guided in situ exposure, which has
been demonstrated to improve treatment
efficacy of CBT (Gloster et al., 2011). Ströhle
et al. have demonstrated that acute physical
exercise leads to increased plasma concentrations of atrial natriuretic peptide, which was
found to be related to the anxiolytic effect of
exercise (Andreas Ströhle, Feller, Strasburger,
Heinz, & Dimeo, 2006; Ströhle, Kellner,
Holsboer, & Wiedemann, 2001). A further
potential mechanism is the modulation of
brain-derived neurotrophic factor (BDNF), a
protein in the family of neurotrophins known
to be a key mediator in the extinction of
conditioned fear (Peters, Dieppa-Perea, Melendez, & Quirk, 2010). Low serum concentrations
of BDNF have been associated with impaired
treatment response for CBT in patients with
PD (Kobayashi et al., 2005). Physical exercise
increases BDNF levels acutely in healthy and
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anxious patients, and resting levels of BDNF
for both healthy and psychiatric (i.e. depressed)
subjects performing regular exercise (Szuhany,
Bugatti, & Otto, 2015).
Third, adding therapist contact through
supervised exercise may increase the efficacy
of the ICBT, as therapist support can
improve outcome compared with self-guided
Internet-based treatment (Haug et al., 2012).
The effect of adding therapist contact
through supervised exercise could thus
improve efficacy and reduce dropout rates
from ICBT.
Finally, combining recommended treatment
for PD with physical exercise has been
specifically advocated for patients with PD
who suffer from comorbid CHD with reference
to the cardioprotective properties of physical
exercise for these patients (Sardinha, Araújo,
Soares-Filho, & Nardi, 2011). Comorbid PD in
patients referred to cardiac outpatient clinics
has been estimated to be as high as 60%
(American Psychiatric Association [APA],
2000; Chignon, Lepine, & Ades, 1993), and
preliminary efforts to develop suitable manuals
for this purpose have been recently published
(Gomes, Sardinha, Araújo, Nardi, &
Deslandes, 2014).
A challenge when seeking to improve
treatment by adding elements to existing
paradigms is reduced cost-effectiveness and
increased demand for scarce therapist
resources. In this study, we aim to combine
ICBT, a cost-effective treatment that demands
few therapist resources, with supervised physical exercise once a week, combined with two
weekly sessions of unsupervised exercise performed at the participants’ convenience. This
format allows for the augmentation of CBT
through physical exercise, while utilising only
limited therapist resources, and aiming to
provide a treatment paradigm that is feasible
for patients to complete.
The aim of this study is to assess the
feasibility of combining ICBT for PD with
manualised physical exercise, in accordance
with the recommendations for the development of new interventions (Craig et al., 2008).
It has previously been demonstrated that the
Internet can be used to deliver physical
activity in depressed samples (Ström et al.,
2013), and that a combination of physical
exercise and group CBT can be acceptable for
patients with PD (Merom et al., 2008), but this
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study is to the best of our knowledge the first
to investigate the feasibility of augmenting
individual guided self-help (i.e. ICBT) with
physical exercise. This paper presents study
procedures and treatment protocol together
with preliminary findings.

Methods
Participants

Referrals for 23 patients were screened for
possible eligibility according to the inclusion
and exclusion criteria. From these, 14 patients
where scheduled for an onsite screening interview with the principal investigator (AH) and
the therapist (HJ). The presence of PD was at
this stage determined through an unstructured
clinical interview based on the criteria for PD in
the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV-TR; APA, 2000).
For included participants, the presence of PD
was later confirmed through structured clinical
interview by a second, independent clinical
psychologist. Lack of inclusion at this stage,
pertained to one of the following reasons: no
PD (n ¼ 4), could not engage in physical
exercise due to scheduling difficulties (n ¼ 2)
and improved condition (n ¼ 1). The remaining
seven patients were all included and treatment
was initiated. Three of these participants were
still in treatment at the present time. A total of
four participants have thus far completed the
treatment protocol, and all assessments and
have been included in the study.
The four participants were all women
ranging from 38 to 49 years in age, with a
mean age of 41.5 years (SD ¼ 5.2). All met
diagnostic criteria for PD with agoraphobia,
with an average duration of illness of 11.0 years
(SD ¼ 6.9). One participant also met the
diagnostic criteria for comorbid social anxiety
disorder. One participant had previously
received recommended treatment (i.e. CBT)
for her PD. All were employed at the time of
inclusion. Average BMI was 22.3 (SD ¼ 1.2),
and two participants used psychotropic medication (i.e. a selective serotonin reuptake
inhibitor) for their condition. Participants’
aerobic capacity ranged from a VO2max of 32.1
(below average) to 49.8 (excellent) for women
according to their age.
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Assessment

Clinician assessments. Prior to treatment,
participants were routinely scheduled for a
structured clinical interview with a clinical
psychologist to determine overall clinical
status and to confirm diagnosis of PD with
or without agoraphobia by the use of the
MINI International Neuropsychiatric Interview (MINI; Lecrubier et al., 1997). Following
treatment, the same clinical psychologist
determined the presence of PD with or
without agoraphobia according to the DSMIV-TR criteria, using the panic module of the
Structured Clinical Interview for DSM-IV axis
I Disorders (SCID-I; First, Spitzer, Gibbon, &
Williams, 1995).
Primary outcome measures. Body Sensations Questionnaire (BSQ; Chambless,
Caputo, Bright, & Gallagher, 1984) was used
to measure fear of bodily sensations related to
anxiety. The 17 items are rated on a scale
ranging from 1 (not at all frightened by this
sensation) to 5 (extremely frightened by this
sensation). Chambless et al. (1984) reported
Cronbach’s a in outpatients with agoraphobia
to be .87.
Agoraphobia Cognitions Questionnaire
(ACQ; Chambless et al., 1984) assesses the
frequency of thoughts common in agoraphobia, and is considered to be a measure of fear
of fear. The 14 items are rated on a scale
ranging from 1 (thought never occurs when I am
nervous) to 5 (thought always occurs when I am
nervous). Chambless et al. (1984) reported
Cronbach’s a for ACQ in outpatients with
agoraphobia to be .80.
The Mobility Inventory of Agoraphobia
(MIA; Chambless, Caputo, Jasin, Gracely, &
Williams, 1985) comprises 27 items assessing
frequency of avoidance for situations relevant
do everyday life. The questionnaire consists of
two subscales that assess avoidance when alone
or when accompanied (henceforth referred to
MIA-alone and MIA-accompanied, respectively). Items are rated on a scale ranging from 1
(never avoid) to 5 (always avoid). Chambless
et al. (1985) reported Cronbach’s as for MIAalone and MIA-accompanied in outpatients
with agoraphobia to be .96 and .97,
respectively.
Panic frequency and panic-related distress
was measured by the Panic Attack Scale,
where participants rated panic frequency and
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panic-related distress and disability on a fivepoint scale ranging from 0 (no panic attacks) to
4 (one or more panic attacks per day) and on a
nine-point scale running from 0 (not at all
disturbing) to 8 (very disturbing), respectively.
This measure is described by Clark et al.
(1994).
Secondary outcome measures. Beck Anxiety
Inventory (BAI; Beck & Steer, 1993) was used
to assess general anxiety. Cronbach’s a for
BAI in mixed sample of psychiatric outpatients is reported to be .92.
Beck Depression Inventory II (BDI-II;
Beck, Steer, & Brown, 1996) assessed level of
depression. Cronbach’s a for BDI-II in
psychiatric outpatients is reported to be .92.
Qualitative interview. Qualitative data of the
participants’ experiences were obtained by
semi-structured interviews that aimed to
facilitate an explorative dialogue of participants’ experience of outcome after the intervention. An interview schedule with three
general questions invited participants to talk
about (1) what made them sign up for the
treatment, (2) their experience of participating
in the treatment and (3) changes that might
have occurred during or after the treatment.
More narrow probe questions were used for
elaboration on specific themes when necessary.
Treatment satisfaction. Participants also
rated their satisfaction with the treatment,
treatment procedures and the change they had
experienced following treatment (for wording,
please refer to “Treatment satisfaction” under
Results). Items were rated on scales ranging
from 6 (very satisfied/changed very much/only
had positive impact/altogether correct treatment/demanded minimal) to 1 (not satisfied at
all/not changed at all/substantial negative
impact/altogether wrong treatment/demanded
much too much).
Physical fitness test. Estimates of VO2max
was obtained with the Aastrand and Ryhming’s submaximal bicycle ergometer test as an
index of physical fitness (Noonan & Dean,
2000; Swain, 2014) during the second and last
week of treatment. All outcome measures were
completed by paper and pencil.

Study procedure

The study was approved by the Regional
Committee for Medical and Health Research
Ethics and by the Norwegian Social Science
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Data Services. All participants provided written informed consent prior to inclusion in the
study. The study was conducted at a community mental health clinic (DPS) in Norway,
and participants were recruited through
ordinary procedures for referral to the clinic.
To be included, subjects had to be between 18
and 50 years old, and meet the DSM-IV-TR
(APA, 2000) criteria for PD with or without
agoraphobia. Criteria for exclusion were
brain-organic disorders, psychotic disorders,
substance-abuse including habitual use of
benzodiazepines, medical conditions that precluded participation in physical exercise, more
than two sessions per week of habitual physical
exercise of moderate or higher intensity,
ongoing severe major depressive episode,
pregnancy, or difficulties with reading and
writing. Once eligibility was established,
patients were presented with four treatment
options: Manualised CBT for PD delivered in
groups, guided ICBT for PD, inclusion to this
treatment study, or referral to outpatient
individual face-to-face treatment. Participants
were informed about the nature and rationale
of the different treatments. Participants were
specifically informed that their preferences
regarding treatment would not have any
impact on further help and services.
Following obtained consent, participants
were screened for risk factors related to heart
disease (e.g. a family history of cardiac
disease, hypercholesterolemia, diabetes,
hypertension or smoking). Letters were routinely sent to participants’ general practitioner
(GP) with information regarding the nature of
this study, and participants were instructed to
schedule an appointment with their GP and
return confirmation that their participation
was safe and recommendable before initiating
treatment. Participants were instructed to
stabilise the use of psychotropic medication
from four weeks prior to treatment and until
final assessment of symptoms was conducted,
approximately two weeks following treatment
termination. Use of medication was not
subsequently monitored.
Participants were then scheduled for a first
session that included introduction to the
therapist in the study, introduction to the
Internet portal for ICBT, introduction to the
exercise facility and introduction to an
exercise diary. Baseline assessment of outcome measures was also obtained at this
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point. Participants then followed the treatment for the designated period of 12 weeks.
At the end of treatment, assessment of
outcome measures was repeated and clinical
rating was obtained. The qualitative interview
was conducted in a separate session with a
clinical psychologist (JV).

Physical exercise manual

The exercise manual was based on the general
recommendations for increasing physical
fitness by the American College of Sports
Medicine (Garber et al., 2011; Swain, 2014).
The exercise was tailored for the current
population, with initial sessions progressing
carefully to allow participants to adjust to the
exercise, in accordance with findings by Stein
et al. (1992) and recommendations by Meyer
and Broocks (2000). The physical exercise
program consisted of one session of supervised
exercise and two sessions of unsupervised
exercise per week for 12 weeks. The exercise
was supervised by an occupational therapist
(HJ) who was experienced in coaching and
supervising psychiatric outpatients.
The supervised exercise sessions lasted for a
total of 45– 60 minutes, and were conducted at
fitness centre adjacent to the clinic. Each
session consisted of a six-minute warmup exercise followed by five minutes of
stretching, before 20 –45 minutes of endurance
training between 65% and 85% of the maximal
heart rate (HRmax) was conducted. HRmax was
stipulated using the formula: 211 –(0.64 £ age)
(Nes, Janszky, Wisløff, Støylen, & Karlsen,
2013), and HR was registered during the
exercise using the Polar RS800CXtm Heart
Rate Monitor (Polar Electro Oy, Kempele,
Finland). The endurance training consisted of
brisk walking or running for 2.5 km on a
treadmill (Technogym Run 900, Cesena, Italy),
with pace to fit the HR-zone above. From the
third week onwards, the 2.5 km was followed
by interval training, starting with three intervals and peaking at 10 intervals from the 10th
week of exercise. The intervals consisted of a
20-second high-intensity period where HR
increased to approximately 80% of HRmax,
followed by a period of low intensity consisting
of walking at 3.5 km/h. The time between
intervals was adjusted according to HR, so that
the next interval started when the individual’s
HR had decrease below 65% of HRmax.
On average, the period of low intensity lasted
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from 45 to 90 seconds depending on the
individual’s fitness.
During the unsupervised sessions, participants were instructed to become at least slightly
out of breath and sweaty, and were further
encouraged to use the supervised exercise as a
standard for the intensity during the unsupervised session. These sessions were all recorded
in an exercise diary that was reviewed during
the weekly supervised sessions.
The sum of the three sessions of exercise
was calculated to equal approximately 560
metabolic equivalents of task (MET) £
minutes per week at the start of the program,
and increased to approximately 1000 MET
minutes per week at the end of the program.
This is well within the recommended dose of
exercise presented by the ACSM based on
MET £ minutes per week deemed necessary to
increase physical fitness (Garber et al., 2011).

ICBT manual

The guided ICBT treatment for PD is developed
by Carlbring et al. and has been evaluated in
several
randomised
controlled
trials
(Bergström et al., 2010; Carlbring, Westling,
Ljungstrand, Ekselius, & Andersson, 2001). The
program has been translated and adapted to
Norwegian in a separate project (Nordgreen
et al., 2010) and is based on the cognitive model
for PD (Clark, 1986). The program consists of 9
modules comprising 5–20 pages of text and
pictures. Patients access a new module when the
former is completed. The treatment starts with
psycho-education, development of an idiosyncratic model and setting goals for treatment. The
next step is to identify and challenge automatic
thoughts through a number of exercises.
Exposure and behavioural experiments are
emphasised. Towards the end of treatment,
patients make their own plan for relapse
prevention. At the end of each module, patients
are asked to explain what they learned in the
module, how tasks and exercises were
implemented in practice, and how they worked
with treatment goals. The same therapist that
provided the physical exercise therapy supervised the ICBT. Reports on exercises and weekly
monitoring of symptoms were electronically
sent to the therapist. The therapist provided
feedback to the patient in the ICBT-program at
least once a week. The therapist was a certified etherapist by the Norwegian Association for
Cognitive Therapy.

Statistics

Means and standard deviations were computed with the SPSS version 20 to determine
the values necessary to compute the reliable
change index (RCI; Jacobson & Truax, 1991)
and cut-off for clinically significant change.
RCI was calculated according to the recommendations by Jacobson and Truax (1991)
and Zahra and Hedge (2010). Standard
deviations from the baseline values for the
current sample were used, together with
the Cronbach’s as reported earlier for the
different measures to determine RCI. Method
C as described by Jacobson and Truax (1991)
was used to determine clinical cut-offs for the
different inventories. This cut-off denotes the
transition point from healthy to clinical state
and vice versa. Again, baseline values for
means and standard deviations from the
current sample were used in combination
with reference values on means and standard
deviations for the measure in question.
Analysis of data from the qualitative interview was performed by systematic text
condensation (Malterud, 2001).

Results
Feasibility data

Table 1 displays the participants’ adherence to
the physical exercise. All participants were
able to complete at least 80% of the supervised
exercise sessions, and three of the four
completed more than 80% of the unsupervised
sessions. Two participants (1 and 2) completed
100% of the supervised sessions, and the same
two participants completed more than the
scheduled unsupervised sessions. The weekly
Table 1. Participants’ adherence to the physical
exercise

Participant

Completed
supervised
sessionsa

Completed
unsupervised
sessionsb

Total
weekly
average

1
2
3
4

12 (100%)
11 (91%)
10 (83%)
12 (100%)

31 (129%)
23 (96%)
19 (79%)
29 (121%)

3.6
2.8
2.4
3.4

a

Proportion of the 12 scheduled weekly supervised
sessions in parentheses.
Proportion of the 24 weekly scheduled unsupervised
sessions in parentheses.

b
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average of these participants was higher than
three sessions per week. Participant 3 was
prohibited from taking part in exercise for two
weeks during treatment, and therefore missed
two supervised sessions, and five unsupervised
sessions. The exercise diary also indicated that
five of the recorded unsupervised sessions for
this participant were completed below the
expected intensity. The same was true for
seven of the unsupervised sessions of participant 4.
For the ICBT, two participants (1 and 2)
completed all modules, while participant 3 and
4 completed seven and eight modules,
respectively.

Treatment outcomes

Clinician rating. According to this rating,
participants 1, 3 and 4 no longer met the
criteria for PD or agoraphobia, while participant 2 retained the diagnosis of PD with
agoraphobia.
Primary outcome measures. Table 2 displays
the participants’ results on the primary outcome measures. These show that the participants experienced reliable and clinically
significant change on several measures, but
these changes were not all consistent across
measures. Participants 1 and 2 reported
reliable change on several measures, and also
scored below clinical cut-off on most measures.
However, the scores also indicated that the
initial values were below the estimated clinical
cut-off on some of these measures. Participant
3 reported initial values above clinical cut-off,
and had reliable and clinically significant
change on all measures, except for the MIAalone. Ratings of panic-related distress were
greatly reduced for all but participant 3, whose
initial score was low. Participant 4 reported
little change in the primary outcome measures.
Secondary outcome measures. Two participants reported reliable and clinically significant change on the BAI. All participants
reported change that was reliable and had
scores that were below the clinical cut-off at
post-treatment with none or minimal symptoms as recorded on the BDI-II.

Participant experiences and treatment
satisfaction

Qualitative interview. Data from the qualitative interviews indicated that all participants
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saw the combination of physical exercise and
ICBT as beneficial. None believed that either
of the interventions in isolation would have
been equally effective.
The main challenge described by all
participants was making time for both
behavioural experiments and physical workouts. Participant 1 and 3 said they would have
liked the duration of treatment to be somewhat longer, to facilitate processing of the
information in the self-help modules. Despite
the commitment required, all participants
thought that the current combination of
treatment modalities was feasible and stated
that they would recommend it to others with
similar problems.
The participants saw computerised selfhelp as providing them with credible explanations of their problems, as well as tools to
help them cope with anxiety.
With regard to physical exercise, one
participant thought this had helped her
become less afraid of bodily signals. The
remaining three did not describe such a direct
effect on their fearful interpretations of
symptoms, but considered the physical exercise valuable in reducing tension, improving
mood, and increasing energy.
All participants emphasised the role of the
therapist, reporting that his supportive attitude, encouragement for them to push
themselves, and help in explaining the
rationale for treatment helped their motivation and understanding. Three participants
expressed a wish that the treatment had
included more face-to-face interaction.
Participants 1 and 3 reported feeling fully
recovered after treatment. Participants 2 and 4
described some residual symptoms they
needed to work on. Three out of four saw
their mood as considerably improved. All
participants reported that they had gained a
new understanding of symptoms that had
previously frightened them, with three out of
four describing a new-found ability to let
distress arise and pass without feeling that
they needed to remove it or leave the situation.
Treatment satisfaction. Participants (case
number in parentheses) reported being either
very satisfied (1, 3), satisfied (2) or mainly
satisfied (4) with the treatment they had
received. They reported having either changed
very much (1, 3), Much (2) or Somewhat (4).
Three participants reported that treatment
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Table 2. Participants scores and change on outcome measures
Participant
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BSQ
1
2
3
4
Clinical cut-off
ACQ
1
2
3
4
Clinical cut-off
MIA-alone
1
2
3
4
Clinical cut-off
MIA-accompanied
1
2
3
4
Clinical cut-off
Panic frequency
1
2
3
4
Panic severity (distress)
1
2
3
4
BAI
1
2
3
4
Clinical cut-off
BDI-II
1
2
3
4
Clinical cut-off

Pre-score

Post-score

Change

2.47
2.29a
3.71
3.06

1.24b
1.41b
1.18b
2.65

1.23
0.88
2.53
0.41

2.31
1.71a
2.00
2.57
1.93

Required change
1.00b
1.50b
1.50b
2.14

1.90
1.11a
4.41
2.15
1.85

Required change
1.00b
1.52b
1.65b
2.04

1.65
1.19a
1.27a
1.92
1.24

0.71
0.50
1.07
– 0.21

0.11
2.89
0.50
2 0.19
Required change

1.00b
1.15b
1.64b
1.04b
1.92

0.19
0.12
0.28
0.20
Required change

0
1
3
1

0
0
0
1

0
1
3
0

6
8
8
4

0
4
2
3

6
4
6
1

6.00a
17.00
33.00
19.00

3.00
11.00b
0.00b
10.00b

3.00
6.00
33.00
9.00

13.52
11.00a
8.00a
21.00
20.00

Required change
0.00b
2.00b
0.00b
4.00b

13.63

11.00
6.00
21.00
16.00
Required change

RCI
3.78*
2.70*
7.76*
1.26
^ 0.64
3.07*
2.16*
4.62*
– 0.91
^ 0.45
0.27
7.19*
1.24
2 0.47
^ 0.79
2.25*
1.42
3.32*
2.37*
^ 0.17

0.68
1.35
7.44*
2.03*
^ 8.69
4.24*
2.31*
8.10*
6.17*
^ 5.08

Note. Clinical cut-off refers to the estimated transition point from healthy to clinical state and vice versa.
Required change denotes the level of change estimated to constitute reliable change according to the RCI.
RCI, reliable change index.
a
Pre-score below clinical cut-off.
b
Post-score below clinical cut-off.
*RCI values greater than 1.96 in either direction denote statistical significant change at the p , .05.
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had only had a positive impact (1, 2, 3) on them,
while one reported treatment having not had
negative impact of any concern (4). Two
reported that the treatment they had received
was the altogether correct treatment (1, 3) for
their problems, while two reported it was
mainly the correct treatment (2, 4). Participants reported either that the treatment
demanded a great deal (2, 3, 4), or that it
demanded a good deal (1).
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Manipulation check for physical
exercise

The fitness test indicated that three of the
participants had moved to a higher fitness
category. Participant 1 had changed fitness
category from above average to good/excellent,
with score increasing from 40.3 to 48.1.
Participant 3 had changed from below average
to above average/good, with score increasing
from 32.1 to 41.8. Participant 4 stayed in
excellent, with score increasing from 49.8 to
55.5. The group mean for these participants
had increased to 48.5 (SD ¼ 6.9). Participant 2
scored 39.3 at the pre-test, but suffered from a
cold when post-treatment data were obtained.
A valid fitness test could therefore not be
conducted.

Discussion
The preliminary results indicate that combining therapist-guided ICBT with one supervised and two unsupervised weekly sessions of
physical exercise was feasible for the participants to complete. This study is the first to
investigate the feasibility of combining ICBT
with physical exercise, and these preliminary
findings indicate that the beneficial and
potentially augmenting properties of physical
exercise, as an adjunct to ICBT can be further
investigated.
According to the presented feasibility data,
three out of four participants managed to
complete the scheduled dose of physical
exercise. All participants also managed to
complete seven modules or more of the ICBT,
and half of the participants completed all.
In the previously cited study by Bergström
et al. (2010) that utilised an equivalent ICBT
program, the average number of modules
completed by these participants was 6.7. The
current findings seem to indicate that adhering
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to the exercise protocol in this study does not
negatively affect progression with the ICBT.
In the qualitative interviews, participants
reported that the combination of the two
treatments was beneficial, with the general
experience being that physical exercise provided them with increased energy and reduced
tension. They did however report that it was
challenging to find time for both exercises
related to the ICBT and the unsupervised
exercise sessions, and all participants reported
that the treatment had been demanding. The
participants were generally satisfied the treatment, reported positive change and impact,
and importantly, no negative impact. They
also considered the current treatment to be
correct for their PD, and would recommend it
to others with similar problems.
The outcome measures, including the
clinical rating, did not provide a consistent
picture. This is not to be unexpected given the
small number of participants in these preliminary findings. As recommended, RCI and an
estimated clinical cut-off were used to determine reliable and clinically significant change
(Zahra & Hedge, 2010). Obviously, this
method does not yield perfect specificity or
sensitivity to clinical status, neither before nor
after treatment, something that is obvious
from these results. Furthermore, and a
limitation of this study; the reliability of the
clinical rating is not controlled, thus this can
also explain these discrepancies. Still, the
results on the primary outcome measures
indicated reliable change for three of the four
participants on most of these measures. They
also scored below the clinical cut-offs on all
measures. The fourth participant was also
rated as being remitted from her PD although
little change was reported on the primary
outcome measures. Some participants also
reported initial values below the clinical cutoff on some measures. Still, all participants
were referred by their GP to treatment for PD
indicating problems above a certain level of
distress or disability for the participants. The
treatment’s impact on depression was uniform
and noteworthy.
None of the first four participants included
in the study dropped out during the treatment.
This small data-set cannot generate any
answers to the questions of whether this
combined treatment influences dropout rate.
As described under “Participants” in the
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Methods section, subjects that were not
included opted for ICBT without physical
exercise with reference to having problems
scheduling the supervised exercise session.
This is a drawback with combining ICBT with
regular attendance at a clinic. However, as
described in the introduction, therapist contact could also be a protective factor against
dropout. In the preliminary findings reported
here, participants cited the importance of the
therapist in supporting and encouraging them
over the course of treatment. They also all
expressed a wish for more face-to-face
interaction. The ability of supervised exercise
to reduce dropout from ICBT should be
further investigated.
As discussed recently by Rozental et al.
(2014), it is important to investigate sideeffects of new clinical interventions, and little
is so far known in terms of possible sideeffects of Internet-based interventions, less so
in the combination with physical exercise.
None of the participants in the study reported
negative effects in the qualitative interview,
but one participant reported negative change
on two of the outcome measures. These
negative changes were not large enough to
indicate reliable deterioration, but still indicate non-response, which can be regarded as a
side effect (Rozental et al., 2014). A possible
side effect from combining treatments comprises increased demands from the treatment
that could lead to stress and scheduling
difficulties. The latter is indeed reported by
the participants in the study. However, they
still report that the combination of the two
treatments was beneficial and resulted in
either improved exposure, or reduced tension,
improved mood, and increased energy.
A control group is required to properly
investigate side effects from treatments
(Rozental et al., 2014). However, this was
beyond the aims and resources of this study.
Future, controlled studies should also consider assessing possible side effects when
combining ICBT with other treatments, such
as physical exercise.
In this study, the therapist provided both the
physical exercise and the ICBT. This solution
was chosen for practical reasons. According to
the participants’ qualitative feedback, the
therapist’s ability to motivate and help them
push themselves during the exercise sessions
and treatment in general was important. The
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therapist was a certified Internet therapist, but
without prior experience in treating PD. The
therapy was thus delivered through the ICBT
program and the self-help modules in this
program. However, this dual role of the
therapist might have been beneficial for the
patients’ experiences with the treatment and
their results. This could be considered a
limitation of this study, and separating these
functions would have created a more stringent
design. As this study lacked a control group, we
cannot be certain that the observed and
reported changes have resulted from the
treatment, as these changes could represent
regression towards the mean/spontaneous
recovery.
The manipulation check indicated that the
participants had increased their physical fitness
over the course of treatment. It is however a
limitation of the current study that intensity
was not monitored during the unsupervised
sessions. The weekly supervised sessions were
intended to ensure adherence to the physical
exercise, both the supervised and the unsupervised, and assure continuous progress over the
course of treatment. Participants were
instructed to use the supervised session as a
template for the following two unsupervised
sessions in terms of intensity and duration. Yet
the exercise diary indicated that for two of the
participants, some sessions were below the
recommended intensity. The fitness test also
indicated that most participants were above
average in their level of fitness, thus the
continuing data collection will hopefully shed
more light on the feasibility and appeal of the
combined intervention for less fit subjects.

Conclusion
The current preliminary results indicate that it is
feasible for patients with PD to complete a
combined treatment with ICBT and physical
exercise. Combining physical exercise with ICBT
does not appear to have a detrimental effect on
the course of treatment, if anything; the
combination seems to be beneficial. The complete data will provide more conclusive results.
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