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Objective: Our aim was to establish whether Exposure, a specialized tailored treatment for chronic low
back pain, has any advantages over cognitive-behavioral therapy (CBT) among individuals with high
fear-avoidance levels. Second, we planned to compare short and long versions of Exposure. Third, we
aimed to investigate whether Exposure can be delivered in an outpatient psychological setting. Method:
A total of 88 Caucasian participants (55% women) were randomized to three different psychological
treatment conditions, Exposure-long, Exposure-short, and CBT. All participants were suffering from
chronic pain and elevated levels of pain-related anxiety and disability. The primary outcomes were
disability (assessed using two different questionnaires, QBPDS and PDI) and average pain intensity;
secondary outcomes included pain-related anxiety, psychological flexibility, coping strategies, and
depression. Assessments took place at pretreatment, midtreatment, posttreatment, and 6-month follow-
up. Results: Exposure was more effective than CBT at reducing movement-related disability assessed
with the QBPDS. Exposure and CBT did not differ in reduction of pain intensity or disability assessed
using the PDI. Exposure-short outperformed Exposure-long after 10 sessions, meaning that individuals
improved faster when they were offered fewer sessions. Exposure could be safely delivered in the
psychological setting. Concerning secondary outcomes, Exposure led to greater improvements in psy-
chological flexibility relative to CBT. CBT was more effective than Exposure at enhancing coping
strategies. In Exposure, significantly more participants dropped out. Conclusions: Although being more
challenging to patients, Exposure is an effective treatment, which can be delivered in a psychological
treatment setting and should be offered as a short-term treatment.

What is the public health significance of this article?
The study suggests that Exposure is an effective treatment of disability in chronic low back pain. Five
sessions of Exposure were as effective as ten sessions; therefore, Exposure is especially useful for
treating pain patients in multidisciplinary treatments with very limited time and resources for
psychological interventions.

Keywords: exposure, CBT for pain, chronic low back pain, fear-avoidance model
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Chronic low back pain (CLBP) is a highly prevalent health
problem in Western societies. In Europe, one out of every five
people experiences significant back pain that interferes with qual-

ity of life (Breivik, Collett, Ventafridda, Cohen, & Gallacher,
2006). CLBP is one of the major causes of medical expenses, work
absenteeism, and disability (Van Tulder & Koes, 2006). Recent
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international guidelines recommend psychological interventions
for CLBP over pharmacological treatments (Qaseem, Wilt,
McLean, & Forciea, 2017). Cognitive-behavioral therapy (CBT) is
a type of psychological treatment that has been recommended for
CLBP (Morley, Eccleston, & Williams, 1999; Van Tulder & Koes,
2006). The definition of CBT for chronic pain offered by Turk
(Turk, 2003) includes three types of interventions: cognitive (ed-
ucation, cognitive restructuring, and attention shifting), respondent
(e.g., relaxation), and behavioral (e.g., activity pacing). The major
goal of CBT is to teach different coping strategies for dealing with
pain. CBT is a “broad-spectrum” treatment, suitable for the ma-
jority of individuals suffering from chronic pain, and is the most
common psychological treatment in multidisciplinary settings such
as pain clinics and rehabilitation centers. However, the effects of
CBT on pain intensity and pain-related outcomes are moderate,
leaving room for improvement. In particular, CBT has negligible
effects on disability and functioning (Chou et al., 2017).

Thus, there has been a call for more focused, tailored chronic
pain treatments specifically addressing subgroups of pain patients
in hope of achieving better results (Hasenbring & Verbunt, 2010).
To date, however, there is no empirical evidence as to whether
pain interventions specifically tailored for particular subgroups are
in fact more effective than traditional, broad-spectrum CBT.

Sixteen years ago, Vlaeyen and colleagues developed a new
treatment, graded in vivo exposure for CLBP (Exposure), focusing
on a subgroup of individuals with CLBP who avoid activity due to
fear of harm (J. W. Vlaeyen, de Jong, Geilen, Heuts, & van
Breukelen, 2001). The theoretical basis for this treatment is the
fear-avoidance model of chronic pain, which postulates that fear
and avoidance of movement contribute to the maintenance of pain
and disability through classical conditioning (J. W. Vlaeyen,
Crombez, & Linton, 2009). The so-called “fear-avoidance” is one
of the most important predictors of transition from acute to chronic
pain and of pain-related disability (Linton, 2000). Approximately
50% of individuals suffering from CLBP have elevated levels of
fear-avoidance (Linton, 2000), and thus might benefit from a
treatment specifically addressing pain-related fear. As in the treat-
ment of anxiety disorders, the patient is gradually exposed in vivo
to feared stimuli. For CLBP, these stimuli are different movements
believed to lead to pain or potential back injuries. The primary goal
of Exposure is to address avoidance in order to reduce pain-related
disability over the long term (Boersma et al., 2004).

The evidence on Exposure for CLBP is sparse (Macedo, Smeets,
Maher, Latimer, & McAuley, 2010). Approximately 10 years ago,
first single case designs showed that graded Exposure reduced pain
disability and pain-related fears with large effect sizes (Boersma et
al., 2004; J. W. Vlaeyen et al., 2001). Following the case studies,
four randomized controlled trials (RCTs) compared graded Expo-
sure with a waiting list and graded activity programs (Goossens et
al., 2015; Leeuw et al., 2008; Woods & Asmundson, 2008), or
standard medical care (Linton et al., 2008). These studies found
some benefits of Exposure, including greater reduction in pain-
related fear and perceived harmfulness of physical activity, but
found no between-groups differences on the primary outcome,
pain-related disability. In the physical therapy field, O=Sullivan
and colleagues also developed a treatment that focuses on fear of
movement, known as “cognitive functional therapy.” In an RCT
and several case studies (O’Sullivan, Dankaerts, O’Sullivan, &
O’Sullivan, 2015; Vibe Fersum, O’Sullivan, Skouen, Smith, &

Kvåle, 2013), cognitive functional therapy had superior outcomes
for CLBP compared with manual therapy and exercise. The goals
of cognitive functional therapy are similar to those of Exposure
and graded activity: correcting dysfunctional beliefs about pain
and movement, goal setting, and changing movement behaviors
using a graded approach (O’Sullivan et al., 2015). The major
difference is that cognitive functional therapy was designed to be
delivered by physiotherapists and thus includes more physiother-
apeutic elements.

Thus, RCTs comparing Exposure to other treatments for CLBP
have yielded inconclusive results, with little evidence for effects
on pain-related disability. With exception of some multidisci-
plinary research institutions such as Maastricht University Hospi-
tal (den Hollander et al., 2016), Exposure for CLBP is not yet
integrated into standard care, and little is known about optimal
setting characteristics or other factors facilitating or hindering the
successful delivery of Exposure.

In recent years, psychotherapy outcome research has addressed
questions of optimal psychotherapy dosage using survival analyses
in larger, often routine-care samples or using meta-analyses, merg-
ing samples with different psychological disorders and different
psychological treatment approaches. Based on these studies, Han-
sen and colleagues for example, found that between 13 and 18
sessions of therapy are required for 50% of patients to improve
(Hansen, Lambert, & Forman, 2002), while Harnett and colleagues
(Harnett, O’Donovan, & Lambert, 2010) estimated that it takes 8
sessions for 50% of clients to show reliable improvement and 21
sessions for 85% to meet this criterion. These results mainly apply
to treatments that last as long as needed. Interestingly, it has also
been found that individuals recover faster when they are offered
fewer sessions (Barkham et al., 2006). It is unclear whether these
results are generalizable to psychotherapy for CLBP, and thus
further research is needed on the optimal dose of psychotherapy in
chronic pain.

In summary, several questions concerning Exposure treatment
for CLBP remain unanswered.

First, since Exposure for CLBP has not yet been compared with
CBT, it is unclear whether a specialized CLBP treatment has any
advantages over broad-spectrum psychological therapy among in-
dividuals with high levels of pain-related anxiety, particularly with
respect to reducing disability and improving function. In addition,
the optimal setting and length of Exposure treatment have not been
established.

In the current study, we compared Exposure and CBT among
individuals with CLBP and elevated levels of pain-related anxiety
using several outcome measures and assessment time points. We
compared two different doses of Exposure (15 sessions, including
10 Exposures), vs. 10 sessions, including 5 Exposures). Although
Exposure was originally designed for multidisciplinary inpatient
settings, the current study took place in an outpatient setting, and
the intervention was implemented by psychologists with a special
training in psychotherapy.

We hypothesized that Exposure would outperform CBT at re-
ducing disability due to its focus on avoidance of movements
(Hypothesis 1). Based on previous results from single case studies
and observations made by Barkham et al. (2006), we expected that
5 sessions of Exposure would (a) be sufficient to achieve satisfac-
tory results and (b) lead to faster improvements compared with the
longer treatments (Hypothesis 2). Since we investigated a rela-
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tively new treatment in a specific setting, we placed a high value
on assessing treatment fidelity, treatment credibility, side effects,
and treatment dropout.

Method

The study was approved by the Ethics committee of the University of
Marburg. The ClinicalTrials.gov Identifier is NCT01484418. This study
was supported by a Grant GL 607/5–1 from the German Research
Foundation (DFG) to Julia Glombiewski. The treatment protocol has
been previously published (Riecke, Holzapfel, Rief, & Glombiewski,
2013).

Participants

The study was conducted at the Outpatient Center for Psycho-
logical Interventions in the Department of Psychology at the
University of Marburg, Germany. The study was advertised via
local newspaper articles, advertisements, flyers, and outreach to
local hospitals, GPs, and anesthesiologists. Basic inclusion criteria
(age 18–66 years, pain in the lower back longer than 3 months on
more than 3 days a week as a major complaint) were assessed via
a phone interview with a research assistant. A total of 364 inter-
ested individuals were screened, and those who met the basic
criteria (n � 188, all Caucasian) were invited to a second screening
to assess the fear-avoidance and disability criteria. After being
identified as eligible for the study, the participants were given an
informed consent document that was discussed with the research
assistant and could be taken home if participants needed more time
to consider participation. The participants were not blinded to
condition, and all three conditions were described in the consent
document. Participants were informed of the possibility of adverse
events, such as worsening of pain due to increased activity. We
excluded 45 participants who did not meet inclusion criteria after
the second screening. Thirty-three participants (some who met
criteria and some who did not complete the screening) declined to
participate prior to randomization. Eighty-eight participants were
randomized to the three conditions (see Figure 1). As described in
the “power analysis” section of our study protocol (Riecke et al.,
2013), we aimed to include 108 participants to allow for detection
of small effects. We were unable to reach this sample size due to
the high number of approached patients who declined to partici-
pate prior to randomization.

Specific inclusion criteria were: Pain related anxiety and fear of
movement were assessed by Tampa Scale of Kinesiophobia (TSK;
Rusu, Kreddig, Hallner, Hülsebusch, & Hasenbring, 2014) � 35,
which has been used as a criterion in other studies of Exposure
treatment in CLBP (Leeuw et al., 2008; J. W. Vlaeyen et al., 2001;
Woods & Asmundson, 2008). Additionally, with the help of ex-
perts, we developed a Photo Series of Daily Activities (PHODA)-
Profile (Leeuw, Goossens, van Breukelen, Boersma, & Vlaeyen,
2007; Trost, France, & Thomas, 2009). To be included, prospec-
tive participants had to rate perceived harmfulness as greater than
50 (range 0–100, with 0 � not harmful at all and 100 � extremely
harmful for my back) for at least 13 activities shown in PHODA
pictures, including 8 rated as greater than 80 in order to provide
enough movements for Exposure treatment. A further inclusion
criterion was a sufficient level of disability, as defined by Quebec
Back Pain Disability Scale (QBPDS) � 15 (Kopec et al., 1996).

Exclusion criteria included: back surgeries during the last six
months or planned surgeries, red flags (Underwood & Buchbinder,
2013), inability to read or write in German, pregnancy, alcohol
addiction, psychotic disorders, and another current psychological
treatment. Individuals were also excluded if they were unable to
attend sessions regularly for physical or psychological reasons.
Medications were allowed, but participants were asked not to
change regular medications until the 6-month follow-up (6MFU)
and to refrain from medications taken “as needed” during the
exposure phase of treatment.

Design

Patients were randomized to one of three conditions: longer
version of Exposure treatment (Exposure-long; consisting of 15
sessions with 10 Exposure sessions), shorter version of Exposure
treatment (Exposure-short, consisting of 10 sessions with 5 Expo-
sure sessions), and standard CBT for pain (consisting of 15 ses-
sions).

Randomization followed a predetermined and computer-
generated schedule, prestratified by degree of pain catastrophizing
(Pain Catastrophizing Scale, PCS; Meyer, Sprott, & Mannion,
2008; Sullivan, Bishop, & Pivik, 1995) and disability (Pain Dis-
ability Index, PDI; Pollard, 1984; Soer et al., 2013). The median
scores on pain catastrophizing and disability from a previous study
(Glombiewski, Hartwich-Tersek, & Rief, 2010b) were used as
cutoffs. Within each stratum, a randomized block design with a
block size of 9 was used to ensure equal distribution of important
patient characteristics. The randomization procedure was per-
formed by a research assistant blind to condition who prepared
sequentially numbered, sealed, opaque envelopes. As is common
in psychological treatments, it was not feasible to blind patients or
therapists to treatment condition. Participants were assessed four
times: prior to treatment (pre), after 10 sessions (mid), after treat-
ment (post), and approximately 6 months (6 MFU) after post. For
Exposure-short, there were only three assessments, because the
assessment point after Session 10 was a posttreatment assessment
given that only 10 sessions were offered in this condition. Weekly
treatment process assessments were also conducted, and results
will be reported in a separate paper.

Outcome Measures

For outcomes related to pain, we followed the recommendations
from the Initiative on Methods, Measurements, and Pain Assess-
ment in Clinical trials (IMMPACT; Dworkin et al., 2005).

Primary Outcome Measures

There were two primary outcomes, pain disability and pain
intensity. Pain disability was assessed by two different measures:
the QBPDS (Kopec et al., 1996), and the PDI (Pollard, 1984). Pain
intensity was assessed with the NRS.

The QBPDS measures functional disability in daily activities for
patients with low back pain. The QBPDS measures daily limita-
tions due to pain more explicitly than do other disability or
functioning measures, such as the PDI, making the QBPDS an
especially suitable outcome measure for active pain treatments
such as Exposure. The scale consists of one question: “Do you
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have trouble today with . . .?” followed by a list 20 activities of
daily life (e.g., “taking something out of the fridge”). Those 20
activities are rated on a 5-point scale (0 � no effort, 5 � not able
to). The summary score ranges from 0 to 100, with higher scores
indicating greater levels of functional disability. The QBPDS has
strong psychometric properties. For this study, we translated the
QBPDS into German and validated it using a larger sample
(Riecke, Holzapfel, Rief, Lachnit, & Glombiewski, 2016). The
internal validity of the German version in this sample was high
(Cronbach’s alpha � .94).

We also used the most popular instrument for measuring dis-
ability in pain, the PDI (Tait & Chibnall, 2005), in order to allow

for comparison of our results with results from other pain studies.
The PDI is a 7-item self-report instrument assessing subjective
degree of disability resulting from pain-related interference with
daily activities. The PDI is less specific compared with the
QBPDS: each of the 7 items asks for a general rating from 0 � no
disability to 10 � worst disability for 7 domains such as “social
activities” or “occupation.” The PDI has very good psychometric
properties (Soer et al., 2013). Pain intensity is a mandatory out-
come measure for all pain studies (Dworkin et al., 2005), although
in psychological pain treatments we consider changes in pain
intensity to be less relevant than changes in pain-related disability.
Pain intensity was assessed using an 11-point scale from the

Figure 1. Flow of participants. CBT � cognitive behavioural therapy; Exposure � Exposure for pain therapy;
ITT � Intention-to-Treat.
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German Pain Questionnaire (DSF) that assess average pain inten-
sity during the past 4 weeks (Nagel, Gerbershagen, Lindena, &
Pfingsten, 2002).

Secondary Outcome Measures

Since this study is the first to compare CBT and Exposure for
pain, we assessed several secondary and tertiary outcomes for
exploratory analyses (see, Riecke et al., 2013, published protocol).
In this paper we report on a small selection of the secondary
measures that was based on the theories and treatment rationales
underlying Exposure and CBT. We examined pain-related anxiety
(Pain Anxiety Symptom Scale, PASS-20; McCracken & Dhingra,
2002; Roelofs et al., 2004) and psychological flexibility/avoidance
(Psychological Inflexibility in Pain Scale, PIPS; Wicksell, Le-
kander, Sorjonen, & Olsson, 2010) since these constructs are
targets of Exposure, but not CBT. We also examined coping
strategies (Fragebogen zur Erfassung von Schmerzverarbeitung/
Bewältigung, FESV_BW; Geissner, 1999), as teaching coping
strategies such as relaxation or attention shifting is the core of a
CBT treatment, but is regarded as unnecessary or even counter-
productive in an Exposure model. Finally, we examined depres-
sion (Hospital Anxiety and Depression Scale, HADS; Hinz &
Brahler, 2011), as this is the most frequent comorbidity in chronic
pain, and it is important that pain treatments successfully target
depression.

Other Measures

Demographic information was collected during the second
screening.

Treatment expectancy and rationale credibility was measured
using the Credibility and Expectancy Questionnaire (CEQ; Devilly
& Borkovec, 2000) at midtreatment. The therapeutic alliance was
measured using 13 items on an 11-point scale (0 � strongly
disagree, 10 � absolutely agree). Treatment satisfaction was
measured using 10 items on the same 11-point scale. Side effects
were measured using the Inventory for the Assessment of Negative
Effects of Psychotherapy (INEP; Ladwig, Rief, & Nestoriuc, 2014)
at 6MFU.

A standardized dropout evaluation was developed. If a patient
dropped out of treatment, a research assistant interviewed the
participant about the reasons for discontinuing treatment and pos-
sible adverse effects of treatment. A follow-up assessment was
conducted approximately six months after discontinuation.

All sessions were videotaped and evaluated for treatment fidel-
ity by two trained master’s students who were not involved in the
study and who were blind to the hypotheses and to the treatment
condition. The fidelity evaluation was based on Leeuw and col-
leagues’ method of assessing treatment delivery in clinical trials
(MATD; Leeuw, Goossens, de Vet, & Vlaeyen, 2009). We adapted
some MATD items according to our needs, but followed most of
Leeuw and colleagues’ recommendations. According to Leeuw
and colleagues, each treatment element was classified into one of
the following categories for each condition: (1) essential and
unique; (2) essential but not unique; (3) compatible but not essen-
tial and not unique; and (4) prohibited. Essential and unique
elements are only allowed in one treatment but not in the other;
otherwise the treatment can be seen as “contaminated.”

We chose three sessions to be examined for fidelity: Session 2
(general education about pain, equal for both conditions), Session
3 (Exposure: Education about the fear avoidance model, individ-
ualized fear-avoidance model, CBT: goal setting) and Session 6
(Exposure: Exposures/behavioral experiments; CBT: the second
activity pacing session). All available videos from these sessions
were watched by the two independent raters. The videos were
stopped every 10 min in order to rate the occurrence of treatment
elements. Once detected the element was rated as “did occur” for
the whole session.

Agreement between raters was assessed by calculating Cohen’s
kappa.

Treatments

Participants in the Exposure-long and CBT groups received 15
weekly 50-min individual therapy sessions. Participants in the
Exposure-short group received 10 weekly 50-min individual ther-
apy sessions. The treatment was based on detailed manuals. The
majority of participants completed treatment within 18–25 weeks.
The treatment length did not differ between the groups and did not
influence the results.

Exposure Therapy

Graded in vivo Exposure for pain aims to reduce pain-related
disability by helping individuals to overcome fear of movements.
This treatment is strongly approach-oriented; avoidance of move-
ment, social activities, and other experiences is regarded as the
major problem in chronic pain conditions. Coping strategies such
as relaxation or attention shifting are not included in Exposure
treatment for pain. In this study, we offered two versions of
Exposure: a long form with 15 sessions (10 of which included
Exposures) and a short form with 10 sessions (5 of which included
Exposures).

The first four sessions included biographical assessment (1
session), psychoeducation about pain (1 session), psychoeducation
about the fear-avoidance model and development of an individu-
alized fear-avoidance model (1 session), and fear-hierarchy/goal
setting (1 session). The fear hierarchy was generated using the
Photo Series of Daily Activities (Trost et al., 2009) in which 100
pictures showing daily activities were rated for perceived harm-
fulness of the movement. In the subsequent 5 (Exposure-short) or
10 (Exposure-long) sessions, participants were encouraged to per-
form feared movements, and were encouraged to engage in these
activities as much as possible between sessions until anxiety levels
decreased. Behavioral experiments were integrated to challenge
catastrophic beliefs about the consequences of pain or of specific
movements. One session at the end of treatment was devoted to
relapse prevention. The main mechanism of treatment is believed
to be reduction in fear through learning that feared consequences
such as injuries or unbearable pain are unlikely to occur.

CBT

The primary goal of the CBT approach is the same as that of
Exposure treatment, that is, to decrease disability. However, dif-
ferent methods are used to achieve this goal. CBT encourages
patients to develop an adaptive style of coping by maintaining a
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problem-solving orientation rather than emphasizing approach to
feared stimuli. As in Turk’s definition of CBT for pain (Turk,
2003), the treatment included three components: behavioral (2
sessions and then ongoing activity pacing), respondent (2 sessions
of progressive muscle relaxation), and cognitive (3 sessions of
cognitive restructuring and attention shift training). Additionally,
treatment included a biographical assessment (1 session), psychoe-
ducation about chronic pain and CBT models for chronic pain (1
session), goal setting (1 session), behavioral analysis (1 session),
education about navigating the health care system (1 session), and
a final relapse prevention session. Sessions 13 and 14 were flexible
and could be adjusted to patients’ needs (although providing
Exposure treatment was forbidden).

Therapists

Study therapists were two advanced clinical psychology doc-
toral students who were in the middle of their training in CBT.
They completed an additional intensive 2-day workshop on CBT
for pain taught by Julia Anna Glombiewski and two 1-day work-
shops on Exposure for pain taught by Johan W. S. Vlaeyen and
Jeroen de Jong, both highly experienced in delivering Exposure for
pain. All treatments were supervised in weekly group supervision
sessions by supervisors experienced in both CBT and Exposure for
pain.

Manuals

We translated and adapted the protocol by Johan W. S. Vlaeyen
and Jeroen de Jong (J. W. Vlaeyen et al., 2001; J. Vlaeyen, Morley,
Linton, Boersma, & de Jong, 2012) for implementing Exposure in
a German outpatient setting. The CBT manual was developed by
Julia Anna Glombiewski based on manuals used in another study
on CBT in chronic pain (Glombiewski et al., 2010b) and those
used in the Outpatient Center for Psychotherapy in the Department
of Psychology at the University of Marburg, Germany.

Statistical Method

Missing data, including missing data as a result of drop-outs,
were replaced when necessary by the multiple imputation proce-
dure using the regression method under the assumption of data
missing at random (MAR), as recommended in recent studies
(Bhaskaran & Smeeth, 2014).

We analyzed the data in three different ways. First, we com-
puted effect sizes (Cohen’s d) to establish the magnitude of the
pre-to-post effects. Second, we computed reliable and clinically
significant change as recommended by Jacobson and Truax (Ja-
cobson & Truax, 1991). Reliable change indices were calculated
using the Reliable Change Index (RCI; Christensen & Mendoza,
1986). The methods outlined by Jacobson and Truax (1991) were
used to calculate cut-off scores for clinical significance. We de-
fined two possible criteria for clinically significant change: (A) the
participant’s score moved 2 standard deviations away from the
dysfunctional population mean; or (B) the post treatment scores
placed the participant closer to the functional population mean
than the dysfunctional population mean. We performed Chi2 anal-
yses to compare the rates of clinically improved participants across
the CBT and Exposure conditions.

Third, we analyzed the data using two longitudinal multilevel
models for each outcome measure, with time of measurement
(level 1) nested within patients (level 2) and therapy group as a
level-2 predictor. With the first model, we tested whether partic-
ipants in the three different therapy conditions showed different
rate of change between baseline (“Pre”) and the second point of
measurement (“Mid”), to investigate whether Exposure-short led
to faster symptom reduction (Hypothesis 2) as described by
Barkham and colleagues (Barkham et al., 2006). In that model, the
level-1 predictor time (one dummy variable), as well as the level-2
predictor therapy group (two dummy variables) were recoded as
dichotomous dummy variables with pretreatment and Exposure-
short as the respective reference categories. Most interestingly, the
fixed slopes of the interaction terms indicate whether the estimated
change between pre- and midtreatment differs between Exposure-
long and Exposure-short (Dummy time � Dummy Group 1) as
well as between CBT and Exposure-short (Dummy time �
Dummy Group 2).

The second model aimed to test whether change between pre,
post, and 6MFU depended on the type of therapy (Hypothesis 1).
As we did not expect a linear trend over time, time was coded with
two dummy variables: dummy Time 1 (which contrasts pre and
post) and dummy Time 2 (which contrasts pre and 6MFU). We
used a different coding scheme for type of therapy than was used
in the first model, as we sought to compare the Exposure therapies
individually against CBT. Hence, CBT was treated as the reference
category and was contrasted either with Exposure-short (dummy
Group 1) or Exposure-long (dummy Group 2). The fixed slopes of
dummy Group 1 and dummy Group 2 indicate the estimated
differences between Exposure-short and CBT at pretreatment
(dummy Group 1) and between Exposure-long and CBT at Pre-
treatment (dummy Group 2). The fixed slopes of dummy Time 1 �
Dummy Group 1 and Dummy Time 1 � Dummy Group 2 indicate
whether change between pre and post differs between CBT and
Exposure-short as well as between CBT and Exposure-long, re-
spectively. The same applies to the contrast between pre and
6MFU for the fixed slopes of the interactions. Each dependent
variable was tested individually using both models. In the random
part of the models, all variances and covariances were freely
estimated. The fixed intercept gives the estimated value. (See the
online supplemental materials that contain the fixed parameters for
each model.)

Results

Demographic Information

Participants’ demographic characteristics are displayed in Table
1. The sample is comparable with other pain study samples and
treatment-seeking pain populations.

Treatment Expectancy and Credibility, Treatment
Satisfaction, and Therapeutic Alliance

As noted above, there was no true mid-treatment assessment for
the Exposure-short condition, and thus we compared only
Exposure-long to CBT at mid-treatment (see Figure 1). A meta-
analysis of variance (MANOVA) with the CEQ credibility and
expectancy scales, treatment satisfaction, and therapeutic alliance
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as dependent variables and group (CBT vs. Exposure-long) as a
factor revealed a significant effect for group, F(4, 53) � 3.87, p �
.008. Post hoc analyses indicated that Exposure treatment was
perceived as less credible (CEQ credibility scale) than CBT at
mid-treatment, F(1, 56) � 7.12, p � .01. At post-treatment, the
two groups did not differ on CEQ, treatment satisfaction, or
treatment alliance scores, F(8, 166) � .72, p � .67.

Side Effects

All documented side effects are presented in the online supple-
mental materials. Seventeen participants (9 in Exposure, 8 in CBT)
experienced some side effects. In the Exposure conditions, the side
effects that participants explicitly attributed to treatment were:
being more troubled by the past (n � 1), worsened relations with
family (n � 1), being anxious that colleagues or friends might find
out about the therapy (n � 2), having troubles finding insurance
(n � 1), having more financial worries (n � 3), feeling addicted to
the therapist (n � 1), having problems making important decisions
without the therapist (n � 1), experiencing “downs” during treat-
ment (n � 3), suffering from suicidal thoughts (n � 1), and feeling
that the therapist forced the patient to do things that the patient did
not want him or her to do (n � 2). In CBT, the participants
experienced following the side effect of treatment: being more
troubled by the past (n � 2), being anxious that colleagues or
friends might find out about the therapy (n � 2), having more
financial worries (n � 1), experiencing “downs” during treatment
(n � 5), feeling addicted to the therapist (n � 2), having problems
making important decisions without the therapist (n � 1), and
feeling hurt by statements made by the therapist (n � 1). The total

number of side effects and total number of individuals experienc-
ing side effects did not differ across Exposure and CBT. No patient
reported any injuries due to Exposures.

Dropout Evaluation

Twenty-one participants (14 women and seven men, 16 in
Exposure-long/-short and 5 in CBT) dropped out of treatment. A
Chi2 test revealed that there were significantly more dropouts in
the Exposure treatments (combined for this analysis) than in the
CBT treatment, Chi2(1) � 7.12, p � .008. There were proportion-
ally more women among dropouts than among completers, and this
difference was statistically significant, Chi2(1) � 7.64, p � .006.
The dropouts did not differ from completers on demographic
variables and baseline pain-related questionnaire scores, as shown
in Table 1. Dropouts reported lower treatment alliance than com-
pleters at the pre-treatment assessment, F(1; 87) � 11.66, p �
.001. We were able to interview all 21 dropouts about their reasons
for discontinuing treatment (see Figure 1). Three of these partici-
pants in the Exposure conditions and two in the CBT condition
reported that they did not find the treatment beneficial. Six par-
ticipants reported dropping out because they wanted to avoid
Exposures. Ten of the 21 participants completed a follow-up
questionnaire 6 months after dropping out. Exploratory t test
analyses revealed that they experienced reduced disability (mea-
sured by the QBPDS) compared with pretreatment (pre: M � 53.6,
SD � 14.05; post: M � 44.5, SD � 15.31, t(9) � 2.86, p � .019).
Only one of the 10 dropouts reported side effects due to treatment
at follow-up.

Table 1
Demographic Characteristics

Variables�

CBT (n � 27
completers �5

drop-outs)
Exposure-short
(n � 20 � 6)

Exposure-long
(n � 20 � 10)

Age 53.5 � 9.0 51.8 � 9.2 52.7 � 9.4
Gender (% female) 71.9% 50.0% 38.5%
Education

Low 21.9% 36.7% 30.8%
Middle 43.8% 30.0% 30.8%
High 34.4% 33.3% 38.5%

Work status
(Self-)employed 56.3% 40.0% 46.2%
Unemployed 9.4% 6.7% 23.1%
Stay-at-home 6.3% 10.0% 3.8%
Retirement pension 6.3% 16.7% 19.2%
Disability pension 18.8% 26.7% 7.7%

Previous back surgeries 25.0% 46.7% 30.8%
Duration of pain (in years) 15.1 � 11.5 12.94 � 10.1 16.0 � 11.2
Pain intensity 5.6 � 1.6 6.1 � 1.7 5.8 � 2.1
QBPDS 44.3 � 15.1 46.8 � 15.2 46.8 � 17.3
PDI 33.9 � 12.4 35.9 � 11.7 32.3 � 11.3
HADS

Depression 7.5 � 3.8 10.1 � 4.6 8.8 � 4.5
Anxiety 9.3 � 4.2 10.0 � 3.6 9.8 � 4.5

Note. Values are presented as means (� standard deviation) or percentages. There were significantly fewer
women in both Exposure-short, �2(1) � 7.1, p � .008 and Exposure-long, �2(1) � 14.36, p � .001 than in CBT.
Exposure-long and Exposure-short did not differ on sex distribution, �2(1) � 1.39, p � .30. CBT � cognitive-
behavioral therapy; QBPDS � Quebec Back Pain Disability Scale; PDI � Pain Disability Index; HADS �
Hospital Anxiety and Depression Scale.
� Completers and dropouts did not differ on any of the variables shown in the table other than gender.
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Treatment Fidelity

According to Leeuw and colleagues (Leeuw et al., 2009), pro-
tocol adherence is defined as the occurrence of at least 70% of
essential treatment elements. Treatment contamination is defined
as the occurrence of at least 10% of prohibited treatment elements.
Treatment differentiation (i.e., the presence of sufficient differ-
ences between the two treatments) was considered to be achieved
if more than 90% of sessions were correctly classified (as Expo-
sure or CBT). Session two was excluded from the differentiation
rating because it was identical for CBT and Exposure. For some
sessions, videos were missing due to technical or logistical prob-
lems, for example, when Exposures took place outside the treat-
ment building. Videos were available for 167 sessions, including
both completers and dropouts (64 videos of Session 2, 61 of
Session 3, and 42 of Session 6). Sixteen of those videos could not
be rated due to poor quality or unclear session number. Thus, the
final video sample included 151 videos of 78 study participants.

Cohen’s kappa for all ratings was moderate (0.57 (p � .01;
Landis & Koch, 1977). The mean protocol adherence scores are
reflected in the mean proportion of essential treatment elements over
all rated treatment sessions (see the online supplemental materials).
General treatment adherence over the three session was 69.7% for
CBT and 66.5% for Exposure, minimally undercutting the 70%
criterion recommended by Leeuw and colleagues (Leeuw et al.,
2009). Treatment adherence did not differ between treatments,
t(49) � 0.9; p � .37. Treatment contamination in sessions three and
six occurred in 21% of cases. Treatment differentiation was high:

Session 3 was correctly identified as CBT in 96% of cases and as
Exposure in 92% of cases. Session 6 was correctly identified as CBT
in 94% of cases and as Exposure in 100% of cases.

Pretreatment Group Differences

No significant pretreatment differences were found between CBT
and Exposure on any primary or secondary outcome measures.

Effect Sizes

Table 2 displays pre–post and pre–6MFU effect sizes (Cohen’s
d) and 95% confidence intervals. All effect sizes were significant,
indicating improvements from pre to post and from pre to 6MFU.
Disability was reduced with large effect sizes in Exposure-short
and Exposure-long and with moderate to large effect sizes in CBT.

Reliable and Clinically Significant Change

For analyses of reliable and clinically significant change for the
QBPDS, we used the test–retest reliability of .92 and the pretreat-
ment mean (M � 45.6, SD � 15.66) from the Kopec et al. study
(Kopec et al., 1996). No normative data from the general popula-
tion are available for the QBPDS. The reliable change criterion
was determined as a change of greater than or equal to 12.28, and
the threshold for clinically significant change (criterion purely in
terms of clinical distribution) was 14.28; accordingly, we selected
change of 14.20 or more as the criterion for reliable and clinically

Table 2
Effect Sizes (Cohen=s D) From Pre- to Post-Treatment and Pre-Treatment to 6-Months Follow-Up for All Relevant
Outcome Variables

Outcome

Pre Post 6MFU ES [95% CI]

M SD M SD M SD Pre-Post Pre-6MFU

CBT
QBPDS 43.70 15.22 34.26 18.51 29.54 17.49 .54 [.04,1.04] .87 [.36,1.38]
PDI 32.99 12.07 20.41 12.95 18.23 11.26 1.00 [.48,1.52] 1.22 [.68,1.75]
Pain intensity 5.56 1.65 4.60 2.29 3.91 2.32 .63 [.13,1.13] 1.26 [.73,1.80]
PASS-20 40.72 17.82 30.33 16.69 26.79 14.79 .61 [.10,1.12] .90 [.38,1.41]
PIPS 51.54 11.94 45.73 12.33 43.77 13.68 .52 [.02,1.02] .66 [.16,1.17]
FESV_BW 79.74 13.51 97.40 20.29 98.03 22.32 1.07 [.50,1.60] 1.05 [.53,1.57]
HADS depression 7.47 3.78 5.96 4.15 5.54 3.67 .57 [.07,1.07] .67 [.16,1.17]

Exposure-short
QBPDS 46.83 15.24 30.42 13.15 28.00 12.94 1.14 [.59,1.69] 1.33 [.77,1.88]
PDI 36.03 11.31 19.83 8.53 20.33 9.25 1.77 [1.17,2.36] 1.59 [1.01,2.17]
Pain intensity 6.07 1.68 4.54 1.33 4.21 1.98 1.01 [.47,1.55] 1.13 [.58,1.67]
PASS-20 43.07 17.96 27.28 13.06 31.00 13.35 1.06 [.52,1.60] .79 [.27,1.32]
PIPS 58.45 12.35 42.69 9.37 44.15 9.60 1.51 [.94,2.08] 1.32 [.76,1.88]
FESV_BW 73.74 17.10 82.31 10.65 83.1 10.17 .65 [.13,1.16] .72 [.20,1.24]
HADS depression 10.10 4.61 8.10 3.98 7.73 3.82 .57 [.05,1.08] .85 [.32,1.38]

Exposure-long
QBPDS 46.51 17.00 27.55 18.13 25.69 14.76 1.09 [.50,1.67] 1.35 [.75,1.95]
PDI 31.84 11.31 20.01 11.51 18.97 11.98 1.00 [.42,1.58] 1.18 [.59,1.77]
Pain intensity 5.81 2.02 4.79 1.89 4.08 2.38 .63 [.08,1.20] .78 [.22,1.35]
PASS-20 45.27 19.53 33.37 19.97 29.37 17.35 1.53 [.91,2.14] 1.39 [.78,1.99]
PIPS 56.35 12.13 44.55 13.56 42.39 14.15 .96 [.39,1.53] 1.07 [.49,1.66]
FESV_BW 80.99 20.00 91.91 16.09 87.98 17.47 .62 [.07,1.18] .38 [.16, .94]
HADS depression 8.81 4.49 5.96 4.46 6.52 4.05 .75 [.19,1.31] .50 [�.05,1.05]

Note. CBT � cognitive-behavioral therapy; QBPDS � Quebec Back Pain Disability Scale; PDI � Pain Disability Index; PASS-20 � Pain Anxiety
Symptom Scale; PIPS � Psychological Inflexibility in Pain Scale; FESV_BW � Fragebogen zur Erfassung von Schmerzverarbeitung/Bewältigung;
HADS � Hospital Anxiety and Depression Scale.
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significant change. For the PDI, we used the test–retest reliability
(intraclass correlation coefficient of 0.91) from the Grönblad et al.
(Grönblad et al., 1993) study, pretreatment mean (M � 33.69,
SD � 11.59) and normative population data (M � 6.8, SD � 11.4)
from the Mewes et al. study (Mewes et al., 2009). The reliable
change criterion was determined to be a change of 9.64 or more,
and the threshold for clinically significant change was 10.51 (cri-
terion purely in terms of clinical distribution, criterion “A”). The
reliable change criterion based on both the clinical distribution and
normative data (criterion “C”) was a change of 20.13 or more. For
the numeric Pain Intensity scale, a change of at least 1.5 points (or
approximately 20%) is commonly regarded as being clinically
significant (Kovacs et al., 2007).

For the primary outcome measure of disability (measured using
the QBPDS), Exposure-short and Exposure-long both led to sig-
nificantly higher rates of reliable and clinically significant change
compared to CBT at both posttreatment and 6MFU (see Table 3).

Differential Efficacy of CBT and Exposure Treatments
(Hypothesis 1)

Linear mixed models revealed significant improvement on all
outcome measures from pretreatment to posttreatment and from
pretreatment to 6MFU (see online supplemental materials). We
expected Exposure to be more effective than CBT at reducing
disability, and this hypothesis was partially supported. For the
QBPDS, Exposure-long was more effective than CBT at reducing
disability from pre- to posttreatment (Dummy Time 1 � Dummy
Group 2: b � �9.52, SE � 4.05, t � �2.35, p � .05), in line with
the results of the clinical significance analysis. The difference
between Exposure-long and CBT at follow-up and differences
between Exposure-short and CBT trended toward significance.
However, there were no differences between CBT and the Expo-
sure treatments for other primary outcome measures.

Analyses of other measures indicated that Exposure-short was
more effective than CBT at enhancing psychological flexibility in
the short- and long-term (Dummy Time 1 � Dummy Group 1:
b � �9.95, SE � 3.03, t � �3.29, p � .001; Dummy Time 2 �
Dummy Group 1: b � �6.53, SE � 3.15, t � 2.07, p � .04).
Results for Exposure-long trended toward significance (p values �
.06). CBT was more effective than Exposure-short at increasing
pain-related coping strategies at posttreatment (Dummy Time 1 �
Dummy Group 1: b � �9.09, SE � 4.28, t � �2.12, p � .04) and
at 6MFU (Dummy Time 2 � Dummy Group 1: b � �8.92, SE �
4.46, t � �2, p � .05). CBT was also more effective than
Exposure-long at increasing pain-related coping at posttreatment
(Dummy Time 2 � Dummy Group 2: b � �11.31, SE � 4.63,
t � �2.44, p � .2).

Comparison of Treatments After 10 Sessions
(Hypothesis 2)

After 10 sessions, participants in CBT and Exposure-long were
in the middle of the active treatment, while participants in
Exposure-short had completed treatment. The comparison of
Exposure-short with Exposure-long at this time point indicated
significantly greater improvements in the Exposure-short condi-
tion for disability (QBPDS: Dummy time � Dummy Group 1: b �
8.01, SE � 3.8, t � 2.11, p � .04; PDI: Dummy time � Dummy T
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Group 1: b � 6.1, SE � 2.96, p � .04), pain intensity (Dummy
group time � Dummy Group 1: b � 1.1, SE � .46, t � 2.42, p �
.02), pain-related fear (Dummy time � Dummy Group 1: b �
8.26, SE � 4, t � 2.07, p � .04), and psychological flexibility
(Dummy time � Dummy Group 1: b � 11.68, SE � 2.73, t �
4.28, p � .001). These results support the hypothesis that individ-
uals recover faster when they are offered fewer sessions.

The comparison of Exposure-short with CBT after 10 sessions
indicated that Exposure-short led to significantly greater improve-
ments in disability (QBPDS: Dummy time � Dummy Group 2:
b � 7.8, SE � 3.13, t � 2.5, p � .01), pain related fear (Dummy
time � Dummy Group 2: b � 10.38, SE � 4.22, t � 2.46, p �
.02), and psychological flexibility (Dummy time � Dummy Group
2: b � 7.25, SE � 2.88, t � 2.52, p � .01).

Discussion

This study is the first to compare a traditional psychological
approach for CLBP with a less common approach (Exposure)
tailored for individuals who avoid movements due to fear of
harming their backs. Exposure was effective with large pre-post
and pre-follow-up effect sizes in all outcome domains (e.g., pain
intensity, disability). Exposure was more effective than CBT at
reducing movement-related disability based on a clinical signifi-
cance assessment, and these results were partly confirmed by a
linear mixed models analysis. Over 60% of participants in the
Exposure conditions achieved clinically significant reduction in
disability (assessed with the QBPDS) at follow-up, compared with
44% in the CBT condition. In addition, Exposure led to greater
improvements in psychological flexibility than did CBT; this is in
line with the idea that the core feature of psychological flexibility
is “confrontation instead of avoidance” (Wicksell et al., 2010),
consistent with the theory of Exposure. The most important result,
in our opinion, was that Exposure was effective after only 10
sessions (of which 5 were Exposures). However, Exposure was
also experienced as less credible than CBT during treatment, and
had a significantly higher dropout rate (28%) compared with CBT
(16%). Approximately 30% of participants reported side effects,
and these participants were equally distributed across CBT and
Exposure treatments.

CBT was also effective, with medium to large pre-post and
pre-6MFU effect sizes. Analyses of the PDI, one of two measures
used to assess disability, suggested that CBT was as effective as
Exposure in reducing pain-related disability. In addition, CBT was
more effective than Exposure at enhancing pain-related coping
strategies, consistent with the theoretical rationale of CBT.

Thus, our results suggest that in order to best tailor treatment
offerings, Exposure should be preferentially offered to individuals
suffering from high levels of disability and fear of movement.
Individuals who are relatively weak on coping strategies might
specifically benefit from CBT. However, we cannot determine
whether individuals with low fear of movement might also benefit
from Exposure, since we only included highly fearful-avoidant
participants. Further research should address this question.

Treatment adherence by therapists was at approximately 70% in
both treatments, which is considered satisfactory. The treatment
adherence ratings left room for improvement, as some sessions
were “contaminated” by the presence of elements from the other
treatment (for instance, the presence of cognitive restructuring in

the Exposure conditions). Nevertheless, the results of treatment
fidelity ratings suggest that two distinct treatments were con-
ducted.

Overall, both treatments appeared to be equally effective: the
slight advantages of Exposure on one primary outcome measure of
disability were counterbalanced by the lower dropout rate and
better treatment credibility ratings in CBT. Also, Exposure only
outperformed CBT in reducing disability on one of the two dis-
ability measures, the QBPDS. We believe that QBPDS is better
suited than the PDI to measure everyday functional limitations, as
the items very specifically assess the daily problems of individuals
with low back pain. Nevertheless, the PDI and pain intensity rating
do not show any advantages of Exposure over CBT—although the
sample was tailored to Exposure-treatment.

The pre-post and pre-follow-up effect sizes (see Table 2) are
untypically large for psychological treatments in chronic pain.
Usually, the effects of CBT for CLBP are moderate, around d � .6
(Chou et al., 2017; Morley et al., 1999). We suggest two expla-
nations for this phenomenon. First, we thoroughly followed rec-
ommendations provided by colleagues such as Eccleston, Wil-
liams, and Morley (Williams, Eccleston, & Morley, 2012), and
placed the highest emphasis on the selection, training, and super-
vision of our two study therapists. All supervisors and trainers
were highly experienced in both conducting RCTs for pain and
teaching and delivering Exposure and CBT for chronic pain.
Supervision took place almost weekly, and session videos were
watched and discussed in each supervision meeting. Although each
therapists delivered both treatments, and often the same supervisor
was responsible for supervising both Exposure and CBT, we
believe there was a low probability of allegiance effects: all staff
directly involved in the study in Marburg were trained and skilled
in CBT but also had large expectations for Exposure, while the
supervisors from Leuven and Maastricht were very experienced in
Exposure and were convinced of its likely efficacy. Second, our
media advertisements for the study emphasized “psychological
treatment and being active,” and thus participants may have begun
the study with high motivation for change and openness to psy-
chological approaches. This may weaken the generalizability of
our findings to populations that are often involuntarily confronted
with psychological treatments during their multidisciplinary treat-
ment or rehabilitation, and therefore may not respond as well as
our self-selecting study population.

Treatment delivery and supervision in this study was performed
by psychologists and psychology trainees, indicating that Exposure
can be safely and effectively delivered in a psychology clinic
setting. However, while we did not collect quantitative data on this
topic, our qualitative observations suggest that fear-avoidance
beliefs on the part of psychologists resulted in challenges for the
implementation of this treatment. In particular, psychologists may
be susceptible to patients’ portrayals of fragile backs, and therefore
may be anxious themselves during first Exposures. Such fears
might present a barrier for the dissemination of Exposure treat-
ments for CLBP, as physical therapists and MDs are also suscep-
tible to fear-avoidance beliefs (Linton, Vlaeyen, & Ostelo, 2002).

At midtreatment, Exposure-short was more effective than CBT
and Exposure-long in all core outcome domains. It is not surprising
that CBT was less effective than Exposure at this time point, as
core CBT interventions such as cognitive restructuring had not yet
taken place. More intriguingly, Exposure-short outperformed
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Exposure-long after 5 sessions of Exposure, replicating the find-
ings of Barkham and colleagues (Barkham et al., 2006) that
individuals recover faster when they are offered fewer sessions.
After the end of Exposure-long, the difference between the two
Exposure treatments disappeared. These findings have two impor-
tant clinical implications. First, when both therapists and patients
know that the treatment will be short, they achieve better results
faster than when they have more time available. This suggests that
for Exposure treatments of chronic pain, brief treatments should be
the standard, with a possibility of extension only with special
justification. Second, Exposure treatments fit well within multi-
disciplinary (inpatient) treatments for chronic pain, for example,
rehabilitation or multimodal pain treatments within the German
health care system. Psychologists have limited time (e.g., 5 group
sessions and 5 individual sessions) within these treatments to work
with the patient, and a time-efficient Exposure treatment might be
a good fit under these circumstances. However, this would require
specialized assessment at pretreatment, since only patients with
elevated levels of fear-avoidance have been shown to benefit from
Exposure in our study. Also, as mentioned above, psychologists’
potential fear-avoidance beliefs must be addressed in order to
allow provision of effective treatment.

This study is the first to systematically investigate adverse
events during psychological treatment of pain using a validated
questionnaire at follow-up. Psychological treatments for pain are
expected to produce fewer side effects then medications, which
was supported in this study given that up to 80% of patients report
side effects due to opioids (Sehgal, Colson, & Smith, 2013).
However, with approximately 30% of our participants reporting
side effects, our results are similar to those of antidepressant
studies (Cascade, Kalali, & Kennedy, 2009), in which up to 40%
participants report side effects. We encourage clinicians working
with individuals with chronic pain to be attentive to potential side
effects we found in this study. Specifically, eight participants felt
that treatment significantly worsened their mood while it was
delivered, while three participants felt addicted to the therapist and
reported difficulties making decisions without the therapist six
months after treatment. In the Exposure condition, two participants
felt that they were forced to do things that they did not want to do.
We recommend that clinicians inform patients in advance that side
effects might occur, and to address any occurring problems as
frank as possible.

In our study we deliberately did not include a treatment-as-usual
or wait-list control group, as a number of studies have already
compared treatments such as CBT and Exposure with a wait-list
control group. However, we placed great importance on the drop-
out analysis, which indicated that several patients decided to avoid
Exposures and that dropouts reported lower treatment alliance
even at pre-treatment. This suggests that early administration of
alliance measures might aid identification of potential dropouts.
The dropout analysis also indicated that dropouts improved with-
out continued treatment, suggesting that there may be a natural
course of improvement that could raise questions about the large
pre- to follow-up effect sizes that we reported. Another possible
explanation is that participants who have a greater ability to
improve without professional help are more likely to drop out of
treatment (Glombiewski, Hartwich-Tersek, & Rief, 2010a).

Strengths of this study include a thorough treatment fidelity
assessment, side effects assessment, and dropout-analysis, the

novel comparison of CBT and Exposure for pain as well as the
comparison of different treatment lengths, and use of three differ-
ent methods of analyzing efficacy (effect sizes, clinical signifi-
cance, and linear mixed models analysis). The major limitation is
the sample size: although the study sample is larger than those of
other studies on Exposure, it is still smaller than has been sug-
gested in recent calls for improved RCTs on CLBP (Eccleston,
Morley, & Williams, 2013). We also were not able to reach the N
that our power analysis suggested was needed to detect smaller
differences among the three treatment arms. Although we were
still able to demonstrate differences among treatments, there were
several interesting trend-level results that were in line with our
hypotheses and major findings, suggesting a lack of statistical
power.

In summary, we recommend considering Exposure as a brief
and effective treatment for reducing disability in individuals suf-
fering from fear of movement and CLBP. Practitioners should
expect higher attrition rates in Exposure and should monitor their
own fear-avoidance beliefs. Our results also support the efficacy of
CBT, including cognitive restructuring, activity pacing, and relax-
ation, for CLBP. We recommend careful assessment of side effects
of CBT and Exposure for CLBP.

Future research should focus on multicenter studies in order to
achieve larger samples. Potential directions for future research
include identifying predictors of responsiveness to Exposure, ex-
tending Exposure-based treatments to other settings and popula-
tions (group treatment, treatment of children), addressing fear-
avoidance beliefs among practitioners involved in pain treatment,
and developing and disseminating more effective CBT protocols
for inpatient and outpatient settings. To conclude, our study dem-
onstrates that Exposure for pain, although challenging for patients
is a highly effective and economical therapy that can be delivered
in a psychological treatment setting and should be offered as a
short-term treatment.
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